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$3-09610-989 General Description
SECTION I
CENERANL DESCRIPTION AMD APPLICATION DATA

1.1 GENERAL DRECRIPTION

The Kennedy Model 9610/9660 Tape Drive (Figure 1~1)} is rack mountable (9610} and
desk=top (9660) automatic load, tape drive that includes an embedded Formatter capsble
of eomrmunicating hetween sn industry standard intecfsce bus and ANSl-compatible PE
1600 and 3200 CPI, NRZI 800 CPI and GCR 6250 CPI tapes. The drive can operate in
Streaming Mode at 100 ips or Start/Stcp Mode at §0 ips, and can read in either
forward or reverse direction in all densities.

1.1, HOST MTERFACH

The 9610/9660 Drive has Industry Standerd Interface for Formatted 1/2-inch Tape
Drives.

1.1.2 MICROCOMPUTER BABED DESIGH

The 9810/9860 uses two mieroprocessors; one in the Formatter, and one in the Drive
Control Electronies.

11,3 DIAGNOSTICS AND FAULT IBOLATION
The 9610/9660 includes built-in diagnosties with front-panel sight-characier LED readout.

Item Part \\’J Tem Part
1 Panel Assembly 7 Spring, Extension
2 Supply Arm Assy (bottom, hidden) 8 Take-up Arm Limit Sensor PCBA
3 Supply Hub Assembly 9 Vgcuum Hub Assembly
4 Supply Reel Tape 10 Support Bar
5 Magnetic Head Assembly (hidden) 11 Slide Set
6 Take-up Arm Assembly (top)

Pigure 1-1. HModel 9610/9660 Auto~losd Tepe Drive

Rev D 1-1



03-09610-999

Table I-1.

General Description

Cperational Ppeeifications (Continued)

Operation Density

Read 800/1600/3200
5250

Write 800/1600/3200
6250

Reposition Time, Streaming Mode:

Operation  Dessity

Read 800/1600/3200
6250

Write 800/1600/3200
6250

) Reinstruet Time Limits for Aufo Speed Transition to 100 IPS:

Data Transfer Rate:

Speed
50 ips

100 ips

_Time
2.8 ms
1.5 ms
2.4 ms
1.0 ms
Time
50 IS 1og Ps
42.5 ms
43.5 ms
42.5 ms
38 41.5 mg

Rate (XB/3EC)

Density (CPI) Normal
NRZI 800 40
PE 16600 a0
DDPE 3200 160
GCR 6250 312.5
NRZI 809 30
PE 1600 160
DDPE 3200 320
GCR 6250 625

Maximum

438
96
192
375

96

192
384
760

POWER BEQUIREMENTS

Input Voltage

Input current.

Power:
Nominal
Peak

Fuse (SLO-BLO)
Heat Dissipation

100, 120, 220, 240 VAC +15% -10%

50 or 60 Hz +/-2 Hz

120 VAC
3.0 amps

300 watts
400 watts

6 amp at 110/120

220 VAC
1.5 amps

300 watis
400 watts

3 amp at 220/240 VAC

1025 BTU/hr

Rev D



CGeneral Description

Table 1-2. Tape Beel Copacities

Reel Size || Tape Thickness 1.9 mil 1.3 mil Blocks
(inches) 6 7 8.5 10,5 10.5 (Bytes)

1 3 6 10 15 512
NRZI 1.5 5 g 17 25 2%
(MBytes) 1.8 5.5 11 91 32 8K

2 8 12 23 34 84K

1.3 4 8 15 22 512,
PE 240 8 15 30 45 2K
(MBytes) 3.5 11 21 41 62 8K

4 12 23 45 68 64K

2.5 8 15 30 44 512
DDPE 5 15 30 60 90 2K
(MBytes) i 21 41 82 120 8K

8 23 45 90 134 64K

3.2 10 19 37 56 512
GCR 8 23 46 91 136 2K
(MBytes) 12 37 73 145 218 8K

15 44 883 175 262 84K

.

1.2.2 PHYSICAL/ENVIRONMENTAL SPECIZICATIONS (Table 1-3)

Table 1-3, FPhysical/Environmental Specifications

PHYSICAL SPECIFICATIONS

Dimensions:

Height 8.75 inches (22.23 em)

Width 17.00 inches (43.18 cm)

Depth: From Mounting Surface 2.00 inches (55.88 c¢m)

Depth: Overall 24.50 inches (62.23 om)

Mounting Slide Mount in standard 19-inch RETMA Reck

Weights 9610 {with Shides) 9664

No Packing Material 110 Ibs (48.5 Kgm) 122 lbs. (54.9 Kgm)
With Paecking Material 135 lbs (60.75 Kgm)} 152 lbs (68.4 Kgm)

ENVIRONMENTAL SPECIFICATIONS

Temperature operating 600 to 90° F  (15.69 to 32.2° Q)

Temperature, non-operating ~40° to +1220 F(-40° to +50° C)

Humidity, (with wet bulb) Operating (+78° max) Storage (+83° max)
20 to 80%5 to 90%

Altitude, operating ~1300 to 10,000 ft. (-400 to 3000 mefers)

Altitude, shipping -1300 to 50,008 ft. (~400 to 15000 meters)

Rev D
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93~09610-999 General Description

1.3 INTERFACE EPECIFICATIONS
1,3.1 GENERAL

This section deseribes the signal requirements and eharacteristies of the interface
between the tape drive and the controller. The connectors and cable reqiuirements are
deseribed, as well as the actual lines and the commands derived from the lines. The
interface lines are summarized in Tables 1-4A and 1-43 while - the commeand strueture
is suminarized in Table 1-5.

1,3.2 INTERFACE CONNECTORS

The interfsce conneectors on the Model 9610/8860 are designed for standard fifty line,
shjelded csbles. For each active connector pin there is an sssceiated ground pin. The
mating interface connectors are itwo 50-pin card edge connectors.

1.3.3 WNTERFACE SIGNAL CHARACTERISTICS

Signals from the controller to the Model 9610/9660 must conform to the following
specifications:

Levels: I = Low = True = 0V (+0.7 Vde) HOTE:
0 = High = False = +3V (+/~0.5 Vde) Total edge transmission
Pulses: 1 = Low = True = 0V {(+0.7 Vde) Delay =<200 nanosec over
U = High = False = +3V (+/~0.5 Vde) a 20 ft cable {6 meters).

Al output signals from the Model 9610/8660 are driven by open ecollector type line
drivers capable of smkmg up to 36 mA (25 standard unit loads) in the low true state.
Open lines will result in false signal levels.

1.3.4 INTERFACE CABLES

Per FCC and ESD specs, interface cables should be braided and shielded with maximum
allowable length of 20 feet,

1.3.5 RBECEIVER/DRIVER CONFIGURATION AND TERMINATION

The input lines to the transport are terminated with a 220 ohm resistor to plus five
volts, and a 330 ohm resistor to ground (Figure 1-2). AU input circuits have low level.
input voltage of 0.7 V maximum and a high level input voltage of 2.0 V minimum. The
input receivers are all 74LS type circuits.

All output lines must be terminated at the far end of the daisy chained cable with a
220 cohm resistor to plus five volts and a 330 ohm resistor to ground. Output ecircuits
are 7438 open collector drivers as shown in Figure 1-2,

!

I —d
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Figure 1-2. Reeceiver/Driver Interface Configuration
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93~09610-999 General Description
1.3.5 DAISY CHARNMNG

The 9616/9660 transport may be configured to allow operation of up to eight transports
with a single ecntroller as shown in Figure 1-3.

P1

m%@ 3810/9660

MR T ADDRESS 0
EIT 770 3

'"ji>> 93 10/9680

ffz UZI/P| ADDRESS 1
i

;1- F:::> 8610/8680
/

89610/9660

ADDRESS 3

' 2610/9660
T ADDRESS 4

9610/8660

ADDRESS &

2610/8680

—
4

AV

ADDRESS 6

8610/8860

I

I

ADDRESS 7

| U UTRSE———

Figure 1-3. Deisy Chaining



General Deserviption 93~09610-999

1.4 DITERAFACE RIPUT AND QUIPUT SIGTALS
The following seetions tobulate and describe Host/Drive interface signals. Input Signals
(TN} are Signals from the Host; Output Signals (OUT) are Signals to the Host. Tables

1-4A and 1-48 list Host-to-Drive [/O Signals. Connector Signal/Fin assignments include
Signal and Grouad Pips and related Signal Mnemonie.

Table I4A. Drive Interface Summary, Councetor P2

Pin Sig/Grd Mnemeoenic Signal Name In/Out
P2-1/5 ) RP Reed Data P Qut
22-2/5 RO Read Datg 0 Out
P2-3/5 R1 Read Data 1 Out
P2-4/5 LDP Load Point Cut
P2-6/5 R4 Read Data 4 ' Qut
P2-8/7 BT Read Data 7 Out
P2-103/9 RS Read Data 6 Out
Po-12/11 HER Haprd Error Qut
P2-14/13 FMK File Mark Out
?2-16/15 ID/CCG - ID Burst/Check Char Gate Out
P2-18/17 FEN Formatter Ensble In

P2-20/19 R5 Read Data 5§ Out
P2-22/21 EOT End of Tape Qut
Pa-24/23 OFL Off Line In

P2-28/25 DEN1 Density 1 Qut
P2~28/27 RDY Ready Out
P2-30/29 RWG Rewinding Out
P2-32/31 - FPT File Protect Qut
P9%-34/33 RSTR ' Read Strobe : : Cut
P2-38/35 WSTR Write Strobe Qut
P2-38/37 PBY Data Busy Out
P2-40/39 SPD Speed Qut
P2-42/41 CER Corrected Frror Cut
P2-44/43 ONL Cn Line Qut
P2-46/45 TADL Transport Address 1 In

pP2-48/47  ° FAD Formatter Address In

P2-50/49 HSP High Speed Tn




93-09610-599 General Description

Taeble 1-4B. Diive Intepface Snmmery, Connector P1

Pin Sig/Crd Mnemenie Signal Name In/Out
P1-2/1 ¥BY Formetter Busy- Dut,
P1-4/3 LWD Laest Word In
P1-6/5 W4 Write Data 4 In
P1-8/7 GO Initiate Commmand n
P1-10/9 . wo - Write Data 0 In
- P1-12/11 Wi Write Data 1 In
P1-14/13 DENO Density 0 Qut
P1-16/15 LOL Leoad On Line In
P1-18/17 REV Reverse/Forward In
P1~20/18 REW Rewind In
P1-22/%1 WP Write Data P In
P1-24/23 W7 Write Data 7 In
P1-26/25 W3 Write Data 3 In
P1-28/27 . W6 Weite Data 6 in
P1-30/29 W2 Write Data 2 n
P1-32/31 W5 Write Data & In
P1-34/33 WRT Write/Read : In
P1-36/35 LGP Long Gap In
P1-38/37 EDT Edit in
P1-40/39 ERS Erase In
P1-42/41 WrM Write File Mark n
P1-44/43 Reserved .
P1-46/45 TADO Transport Address 0 in
P1-48/47 R2 Read Data 2 Qut
P1-50/49 R3 Read Data 3 Qut

1.4.1 INTERFACE INPOUT SIGHNALS (from Hest to Drive)
1.4.1.1 TRAWEPORT ADDRESS, FORMATIER ARDRESS -
TADO, TAD1, FAD Level P2-48, Pi—éﬁ, P2-46
The stdtes of these lines determine which of up fo cight tape drives are selected by

the controller, The following list defines the tape drives addresses produced as a result
of the various TADO, TAD1, FAD.

FAD - TADD TADL ADDRESS
0 0 0 SLTO
0 0 1 SLT1
0 1 0 SLT2
0 1 1 SLT3
1 0 0 SLT4
1 0 1 SLT3
1 1 0 SLT6
1 1 1 SLTT



General Deseription 83-09610-999

1.4.1.2 DLDUTIATE COMBIAND - GO

GO Pulse P1-3
A pulse which initiates any command specified by the command lines deseribed in the
following peragraphs. Information on the command lines is copied into the unit on the
trailing edge of the GO pulse. At the end of {he reinstruct window in glreaming write
commands only, it iz possible {or the Host to extend the reinstvnet window by
asserting and bholding the GO pulse in a true state. The unit will continue to strearmn
for up to one ineh wailing for the trailing edge of the GO pulse as the Host returns

GO to the false state. If one inch is exceeded and the GO pulse has yet to be
denied, the unit shall enter a reposition cycle. This festure in effect ereates extended

gaps.
1.4.1.2 RBEVERSE

REV Level Pl1-13
Command line refer to Table I~5,

1.4.1.4 TIRITE |

WRT Level ' ) pPi-34
Command line refer to Table 1-5.

LA4LS WRITE FILE MARK

WEM Level P1-42
Command line refer to Table 1-5.

1.4,1.6 ZEDIT

EDT Level P 1«-3 8
Command line refer to Table 1-5.
1.41.7 ERASE

ERs Level P1-40
Command line refer to Table 1-5.

1.41.8 HIGH SPERD

HSP " Level P 2-50

When true, this signal causes the sclected on-line unit to operate in the high speed
mode (100 ips).

Rev D 1-9



93-08610--389 " General Deseription
1.4,1.9 LOWG GAP

LGP Level P1-36

When true during a Write bMode, this level causes the generation of a longer
interrecord Gap (ernsed erea on tape) (selected in the Set Up Options - Seetion IV) to
allow ample reinstruet periods as required for Host system latencies, Long Gap Time is
limited by its setting in Set Up Options, but terminetes automatically if a Write
Command is received before the selected limit.

14.1.i0 REWIND
REW Pulse P1-20

A pulse which causes the sslected transport to rewind to load point. This pulse does
not cause the formatter to go busy. The Ready status will remain false during rewind.
In deisy chained systems, the rewind pulse can be issued {o one or more of the units
in the chain while sllowing data fransfer operstions to cecur on any other unit in the
chain.

Todeloll  OFF LINE/UNLOAD
OrL Pulse P2-24

This pulse csuses the transport to go off line immediately, then rewind to load point
and unload the tape.

1.4.1.12 LAST WORD
LWD Level P1-4

When this level is true during & Write or variable erase command, it indicates that the
next character to be strobed into the formatter is the last character of the record.
LWD should go true when the last data character is pleced on the interface lines.

1.4.1.13 PORMATTER ENABLE
FEN Level : P2~18

When false this level causes all units in a daisy ehain configuration to revert to the
quiescent state. This line may be used to disable the units if controller power is lost
or to eclear unit logiec when illegal commands or unusual conditions cecur. When denied
during comuniand execution, the unit will ebort the command in an orderly fashion and
stop motion. The unit Set Up Options (Section 7) allows the polarity of this level to
be selected.

1L.4.1.14 WRITE DATA LINES

WP, Wo-w17 Level

These 8 lines transmit weite data from the controller to the formatter. The 8 dats
bits sappearing on WO0-W7 are written onto the corresponding channels on tape; W7
corresponds to the least significant bit of the character. Line WP is optional and is

utilized only if it is required to cheek the parity bit generated by the customer. The
formatter generates odd parity internslly on the basis of data centained on WO-W7,

+ 1N Rev



93-09610-999 General Deseription

The first character of a record should be available on these lines within one character
period after DBY goes true and remain until the trailing edge of the first WSTR is
issued by the unit. The next character of information must then be placed on these
lines within one half of a character pericd. Subscquent cheracters of a record are
processed in this manner until LWD is set true by the controller when the last
eneracter is trensmitted, '

NPOUT LBE ANSI CHANNEL ATE TRACK

WO 0 7

W1 1 8

w2 2 5

w3 3 3

W4 4 9

W5 5 1

W 6 8

w7 7 2

Wp p 4
1.4.5.15 LOAD ON 1LINE
LOL Pulse P1-16

If tape is not loaded, the selected unit will execute a load sequence. Upon completion
of the lcad sequence, the unit will go online. If tape is loaded and the selected unit
is not online, it will go online,

1.4.2 INTERFACE CUTPUTS (9610/9860 Te Host)

1.4.2.1 FORMATTER BUSY

FBY Level P12
This level goes true on the trailing edge of GO when a command is issued by the
controllers FBY will remain true until tape motion ceases or optionally until DBY goes
false on 100 ips commands. The unit Set Up options (Section IV) allow selection of the
cancellation point for FBY. '
1.4.2.2 DATA BUSY

DBY Level : P2-38

-

This level goes true during the eactive execution of all commands initiated by GO. A
new command may be issued after DBY goes false.

1.4.2.3 HARD ERROR (Al DENSITIES)
HER : Pulse P2-12

When true, this pulse indicates one or more of the following error conditions has
oceurred. The following list summarizes the errors for all four densities.

Rev D 1-11



General Deseription 93~09610~999

WOTHE: The HER may be reported ss a real time pulse for each error condition as it
oecurs; or the occurrence of at least one HER or CER within the bleck can be
captured by the Iost before the felling edge of DBY at the end of the data bleck,

a. Longitudinal parity error.

b. Improper reecord format.

e, CRCC parity weror,

d. Vertical parity errov on a dats character.

e. Host write parity error (obtional).

f. Yo file mark detected .in Read After Write mode when executing a Write File
Mark command.

g. If a gap of 25 feet is detected while exeeuting a Read Bleck, Spsce Block. or

Sesrch File Mark command (optional).

h. Read afier Write compare error,

i« IExcessive skew.

j» Postamble epror.

k. DMultiple channel error.

1. CRC error.

m. ACRC error.

n. Simultaneous dropouts in two or more tracks during a write operation.

0. Simultaneous dropouts in three or more tracks during a read operation.

1.4.2.4 COR ERCTEP) ERRCR (PE, DDPE MODE)

CER Pulse BP2-42
This pulse indicates that a single -track dropout has Deen detected during read or write
and the unit will perform a verticel parity correction.

1.4.2.5 CORRECTED ERROR (GCR)

CER Pulse P2-42

This pulse indicates the following:

a} A single or dual track dropout has been detected and the drive performs an
error correction in a Read operation.

b) A single track dropout has been detected and the drive performs an error
correction in a Head after Write operation.

Note: Corrected error reporiing can be dissbled in GCR mode as one of the Set

Up .Options (Section IV),

1.4.2.6 CHECK CHARACYER CATE 521 MODE OBLY)
ID/CCG - Level P2-18

This level is set true by the unit when the read information being transmitted to the
controller is the eyclie redundaney check character (CRCC) or the longitudinal
redundancy check character (LRCC) of the data block. When data characters are
transmitted, CCG goes false. Data and Check information can be distinguished by
gating Read Strobe with CCG or its inverse. After leaving load point this line should
only be used during NRZI mode.

WOTE: CCG and the Read Strobes (RSTR) for the check characters ean be disabled
as one of the Set Up Options (Section IV).

1-12 T o T



93-09610-899 General Description
1o42.7 OEITIFICATION BURST (PE, DDPE, GCR MODE)

| 1ID/CCG Level P2-18
tre level identifies that an ID burst is being detected for PE, DDPE, or GCR.

1.4.2,8 FILE MARK

EME - Pulse P'Z—lf%

File mark is pulsed when a f{ile mark is detected on the tape during a reasd operation
or during a write file mark cperation. The FMK line will be pulsed after a complete
file mark has been read. When reading NRZI file marks, read strobes are issued to the
interface.

1.4.2.9 WRITE STROBE
WSTR Pulse P36

This line pulses each time a data character is written onto tape. WSTR samples the
write data lines WP, WO0~W7 from the Host and copies this information character by
character into the unit's write logie. The first character should be availeble prior to
the first write strobe pulse and succeedim characters should be set up within half a
character period after the trailing edge of eaech write sirobe pulse. The write strobe is
also active during varieble length erase command; however, no data will be written to
tape.

142,10 READ STRCBERE
RSTR Pulse P2~34

This line consists of a pulse for each character of read information allowing the
transmission of data to the host. This signel should be used to sample the read data
lines RP, RO-RT.

In a NRZI Read operation the transmission of CRC and LRC data characters will be

flagged by the check echaracter gate (CCG) signal as described previously under Check
Character Gate.

L4.2.11 RBAD DATA LINES

RP, RO-R7 N Levels

These lines transmit the read data for sl four densities. Each character read from
tape is made available by parallel sampling the read lines using the Read Strobe.
The data remains on the read lines for a full character period.

1.4.2.12 BEADY
RDY ‘ Level p2-28
RDY is true (low) only when the transport is ready to receive external commands; the

following eonditions must exist:

& All interlocks are made.

b. Initial load or rewind sequence is ccmplete.
¢, Transport is on-line.

d. Transport is not rewinding.

tal —



Genersl Description 93-09610-999
1.4.2.13 ON LINE

ONL Level Pa-44

When ONL iz true (low), the tramsport is under host or remote contrel. ONL  false
(high) indicates the transport is under local ecutrol.

1.4.2.14 REWINDING )
RWG T Level - P2-30

RWG is true (low) when the transport is engaged in a rowind operation or 1eturn1ng ‘to
the load point at ‘the end of the rewind operation.

1.4.2.15 FILE PROTECT
T Level P2-32

FPT is true (low) when a reel of tape without a write-enable ring is mounted on the
transport supply hub.

1.4.2.16 LOAD POINT

LDP Level P2-4
LDP is true (low) when the load point marker is under the BOT sensor and the
transport is not rewinding. After receipt of a motion command the signal will remain
true until the load point marker leaves the BOT sensor area.

1.4.2.17 END OF TAPE

EOQOT Level - P2-22

EOT is true {low) when the EOT marker is deteeted in the forward direction. EQT
goes false (high) when the EOT marker is detected in reverse (REWIND).

1.4.2.18 DENSITY
DEN{O, DEN1 Level P1-14, P2-2§

Binary-coded signals that indicate the current density of the Drive. Two coding schemes
are asvailable. These schemes are:

DENS OoUT : DENS oUT
) NRZ ONLY CODED
DENSITY DEW 1 DEN 0 DEW 1 DEN 0
860 1 ! 1 1
1600 0 0 0 1
3200 4 0 1 0
6250 0 0 0 0

The coding scheme used can be selected as one of the Set Up Options (Section IV).



93-09610-999 General Description
1.4.2.10 GPEED
SPD Level P 2-40

sph true (low) indicates the selected iransport is in the high speed (100 ips) streaming
mode. A false level indiestes low soced (58 ips). :

1.4.3 COMMAND EXECUTION

The following section deseribes the appropriate combinations of signal lines requived 'to
achieve Command Execution followed by a description of the responses of the Model
4610/9660. Command configuration for the Model 9810/9660 is shown in Table 1-5.
write and read interface timing diagrams for each density at the two tape speeds are
shown in Figures 1-4 through 1-1%.

Table 1-5, Command Configuration

COMMAND . REV WRT WEM EDT ERS

READ FORWARD
READ REVERSE
READ REVERSE EDIT

WRITE
WRITE EDIT
WRITE FILE MARK

ERASE VARIABLE LENGTH
ERASE FIXED LENGTH
DATA SECURITY ERASBE

SPACE FORWARD
SPACE REVERSE

FILE SEARCH FORWARD
FILE SEARCH REVERSE
FILE SEARCH FORWARD
(IGNORE DATA)
FILE SEARCH REVERSE
{IGNCRE DATA)

SELECT 800 CPI

" SELECT 1600 CPI
SELECT 3200 CPI
SELECT 6250 CPI

OHOD RO OO OO Mo
OO O RRE R oo
e OO RO MO0 OoD
COD DO RO DO HOOo
O D e R OO0 Do

-
=
=i
o
=t

o O
L= =T ]
=R
D 2 b
= )

1.4.3.1 READ FORWARD

On receipt of the Read Forward command loaded into the unit with the GO pulse, the
FBY signal goes true and the unit begins to accelerate the tape up to nominal
veleeity, When the tape is up to speed and the data block to be read is detected,
DBY shall go true. Read Strobes (RSTR) accompany the decoded data. DBY will go
false after the complete block has been read indicating readiness of the unit to aceept
& new command. If no command is received, the unit will either stop in the gap in §0

ifDT operation or enter a reposition operation in 100 ips operation and FBY will go
alse,

Rev D 1.8



Genepal Description 43-09610--999
1.4.3.2 READ REVERDS

This command is similar to a resd forward command except that the tape motion is in
the reverse direction.

43,3 WRITS

On receipt of the Write command loaded into the unit with the GO pulse, the FBY
signal goes true and the uvnit begins to accelerate the tape up to nominal velocity.
When the tepe is up to speed and the data block is ready to be written, DBY shall go
true., Write Strobes (WSTR) are transmitted to the Host by the unit and the Host
presents each data byte to be writien. When LWD is received by the unit from the
Host, the unit will finish reading the bleek, error status shall be made evailable to the
Host snd then the unit shall foree DBY false indieating the end of the bloek just
written. FBY will remain true if a new command in the same direction is received
within the command reinstruct period. If no command is received, the unit will either
stop 4n the gap in 50 ips operation or enter a reposition cperation in all 100 ips or 50
ips GCR write cperation and FBY will go false.

1.4.3.4 READ BEVERSE EDIY

The Read Reverse Edit command besides providing data establishes the correct position
of the tape relative to the magnetic head prior to the Host executing a Write Edit
commend.

1.4.3.5 WRITE ERDIT

The Write Edit command must be preceded by a Read Reverse Edit command. The
Write Edit command allows a bleck of the same length to be writlen over an already
existing data block on the tape.

1.4.3.6 WRITE FILE MARK

This command invokes the writing ¢f a file mark in the density selected.

1.4.3.7 FIXED LEMGTH ERASE

This ecommand invokes a 3.5 ineh length of tape to be erased. This command is always
executed in the forward direction of tape motion. N

1.4.3.8 DATA SECURITY ERASR

This command invokes tape to be erased from the present tape position to a point 3
feet past End of Tape.

1.4.3.9 SPACE PORWARD AND SPACE REVERSE
These commands ere similar to n Read Forward or Read Reverse command, except

that no read strobes are returned to the Host and no error checking is performed.
However, the unit will check and report if the record is a file mark.



93-09610~999 General Description
1,4.3.10 FILE MARK SEARCH FPORVARD/REVERSE

A file mark seareh forward command causes the unit to exeeute a series of read
forward commands, and the reverse command, a series of pead reverse commands
seerching for a file mark. Forward or reverse search is terminated by the presence of
a file mark, 25 feet of blank tape, or BOT in reverse search. In the EOT region a
gap of 5 lect results In a search termination. If the first bloeck encountered {s not 2
file mark and the command was issued at 50 ips, the unit will jump to 100 ips if
autospeed is a selected optiomn.

1.4.3.11 EBASE VARIABLE

This command causes the unit to execute a dummy write, erasing fepe until Last Word
(LWD) is issued by the Host. WSTR's are transmitted to the Host during the execution
of this command.

1.4,3.12 DENSITY SELECY

The Density Select Command forces the unit to write tapes in the density specified.
This Command is effective only when the unit is on line, selected, the tape is at
BOT, and the unit has been placed in a remote density mode (the remote density LED
is ON). However, if the unit performs a read from BOT of the tape, the unit will
automatically read tape at the density of the fspe.

71,5 HOST INTERFACE TTMING

The following Figures 1~4 thru 1-19 illustrate Host Interface Timing.

?;zlev D



General Deseription

Time
T1
T2
T3
T4

TS

1-18

GO

LA N AR NS T

FBY
s E.:.g..'fi. i
DRY
T2 e I weipy e T3
o U
sl Th e e lfee TS
W WA Ko K XX
LWD

108%ips 100ips” 50ips ~ 50ips
Start/Stop On _the Fly Start/Stop On_the Fly
<18.0 mS <4,0 mS <8.0 m3 <5.0 m8&
>240 uS >240 us >500 us >500 u3
1.0 uS 1.0 usS 1.0 us 1.0 ug
>5.[]D n3 >500 nSs >500 nS >500 n8
>230 n8 >250 nS >250 nS >250 nS

Figure 1-4. MRZI Write Data
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General Description

[rarme

P Pa———

Cpmmone

T

N ]

L

R Th e

N

e T5

XX

p
A

GO
FRY T
.,....mg,\l:
DBY
WSTR
WP WO-7
LWD
100ips
Time Start/Stop
T1 <18.0 mS
T2 >350 us
T3 1.0 us
T4 >500 nS
TS5 >250 nsS

100ips
Qn_the Ty

<4.0 mS
>350 us
1.0 us

>500 n8

>250 nS

PFlgure 1-5.

I

50ips 50ips
Start/Stop On the Fly
<8.0 mS 5.0 mS
>750 uS >750 uS
1.0 u8 1.0 uS
>300 n8 >500 nS
>250 nS >250 n3

PE Write Data

1-19



General Description

93-09610~999

GO
T A I
caZed tfomes T1
DBY T
T2 e casml fmm T3
WSTR u LI
i T4 e - TS
WP W07 >< >< >< ><
LWD I
, 100ips 100ips 50ips 50ips
Time Start/Stop On the Fly Start/Stop On the Fly
T1 <18.0 m3 <4.0 m8S <8.0 md <5.0 m8
T2 >300 us >300 us >800 ug >600 usS
T3 1.0 us 1.0 us 1.0 usS 1.0 u8
T4 >500 nS >500 n8 >500 n3 >500 nS
T5 >250 nS >250 n8 >250 n3 >250 nS

Figure 1-6. DDPE Write Data
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Time

T1
T2
T3
T4

T3

General Description

I 03 -
NBY ‘ =" —
T2 S wrt xn T3
WSTR - U L} L}
-»eﬁ T ifmnn %@--TS
o : >K: :}/
WP wo-7 >< ( ><
LWD i

100ips
Start/Stop

<18.0 mS
>100 uS
530 ns

»>500 nS

>250 nS

100ips
On the Fly

<2.0 mS
>100 us
530 nS

>500 nS

>250 ns

Rigure 1-T.

50ips
Start/Stop

<18.0 mS
>1560 ud
1.0 uS

>500 nS

>250 nd

GCR Write Data

50ips
On_the Fly

<3.0 m3
>150 us
1.0 uS

>500 nS

>250 nS



General Description

93-09610~599

GO '""1

[PE———

FRY

—omn S + e

RSTR L]

.:'“,.Zgw'.‘u ey e / T6
- \/ i ;
RPORO-TOA A X X 2<
P
: TS .
cce %'

: 100ips 100ips 50ips 50ips
Time ~ Start/Stop On_the Fly Start/Stop On tne Fly
T1 <18.0 mS <4.0 mS <8.0 mS <5.0 mS
T2 >2.5 us >2.5 us >2.5 uS >2.5 usd
T3 >250 ns >250 nS >250 nS »250 nS
T4 2.36 uS 2.36 us 2.36 us 2.36 uS
T5 >2.5 usS >2.5 uS >2.5 ub >2.5 uS
T6 # 70.5 us 70.5 uS 67.3 us 67.3 us

* Nominal values

Pigure 1-8.

WRZI Read Forward
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General Description

GO WLMJ

PR NERRENESE I

FRY T -
Y
N © Tl
DBY
e T
RSTR u L‘ LJ
sl T2 oo ez e T3
- N \ \/
R2 - RO-7 X X A X
100ips 100ips 50ips 50ips
Time Start/Stop On_the Fly Start/Stop On the Fly
T1 <18.0 m3 <4.0 mS <8.0 mS <5.0 mS
T2 >1.0 uS >1.0 us >1.0 uS >1.0 us
T3 2250 nS >250 nS >250 nS3 >250 nS
T4 870 nS 670 nS 870 nS 670 nS

Figure 1-9.

P Read Porward
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o

e A Y

93-09610-999

(T uven pssmean

¥BY
T T S
DBY
P
RSTR LJ L l
o T2 ST T3
RP  RO~7 \, va
X XX X
100ips 100ips 50ips -50ips
Timer Start/Stop On_the Fly Start/Stop On the Fly
T1 <18.0 m8 <4.0 m5 <8.0 mS <5.0 mS
T2 -~ >1.7 uld >1.7 uS »>1.0 uS >1.0 uS
T3 »>250 n3 >250 nS »>250 nS >250 nS
T4 870 n3 670 nS 870 nS 670 nd
Figure 1-10. DDPE Read Forward



93-09610-999

Tim

DBY

RSTR

RP

[

T1
T2
T3
T4

General Deseription

PRI SRR -

i

e TR S

B

T1

TR G X
100ips 100ips 50ips 50ips
start/Stop On the Fiy Start/Stop On the Fly -
<18.0 mS <2.0 ms <16.0 m$ 3.0 ms
>500 nS 5500 nS >10 S >1.0 uS
- >250 nS >250 nS >250 nS 5250 nS
340 nS 340 n 730 nS 730 nS

Pigure 1-1

1. GCR Read Forward
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General Description

93-09610-389

GO
FRY
— e
: T1
DBY T
MK - H T4
- = -
G
: 100ips 100ips 50ips 50ips
Time Start/Stop On _the Fly Start/Stop On the Fly -
Tl <54.0 m$S <40.0 m3 <80.0 mS <8¢.0 ms
T2 ¥ 1.8 mS 1.8 m8 - 3.6 mS 3.6 mS
T3 4,15 u8 4,15 uS 4,15 uS 4,15 uS
T4 * 53.0 us 53.0 us 53.0 us 53.0 us

# Nominal Values

Rigure 1-12.

NRZI Write File Mark
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Time
T1
T2
T3
T4

General Description

GO
FRY (
. P
i Tl
DBY
-<°-f§">
100ips 100ips 50ips 50ips
Start/Stop On_the Fly Start/Stop On the Fly
<54.0 mS3 <40.0 mS <80.0 mS <80.0 mS
® 1.8 mS 1.8 mS 3.6 m8 73.6 m3
3.2 us 3.2 uS 6.3 uS 6.3 us
* 220 uS 220 us 220 us 220 us

* Nominal Yalues

Figure 1-13.

PE Write ¥ile Mark
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0 19610-999 ' Installation/Operation
SECTION I - IHSTALLATION AND OPERATION

i} 'I'RO})UCTION

section 1 deseribes unpacking, inspeeting, installing, cabling, adjusting, and operating the
el 2610/9660 Tape Drive.

N P ACKING _
w0 WARMING

The Model 9610 Tape Drive weighs 110 pounds. Use safe lifling practices
to remove the drive from the container. '

The Model 9610 and 0660 Tape Drives ere shipped cushioned by polyethylene foam
supports in a heavy—w'eight egpdbeoard container. Place the shipping container on a flat,
norizontal, dry, non-slip surface. Carefully cut the binding straps, and' remove the top
lid. Remove the cardboard sides of the shipping container. The Drive can now be
conveniently lifted from the shipping container. Set the Drive on a flat, horizontal
arface. Save the following items: Slide Rails, AC Power Cord, 220/240-volt Fuse Kit,
Hardware {two Shipping Retainer Brackets, Rack-Lateh Angle Bracket, screws, ete.) and
0510/9660 Manual. Retain the shipping container, polyethylens wreap, and foam supports
for possible future shipment.

Tape Drives shipped in recks may be held iIn plece by the two Shipping Retainer
Brackets mentioned above (Figure 2«1} These Brackets should he removed after the
Ruck is put in its final location at the installation site, and the Rack-Lateh Angle
gracket {also mentioned above) must be installed in place of the left Reteiner Bracket.
This Bracket comprises the Catch (Figure 2~1} for the Retainer Lateh located just
inside the Front Pancl. :

7.2 INSPECTION

Inspect the drive for shipping damage such as seratches, dents, or cracks in the frame.
On the Dust Cover (top of Drive), turn the two holding screws 1/4th tuen
counterclockwise and open the dust cover. With the Cover Support Bac (Figure 2-2),
inteh the Dust Cover in Maintenance Position. Check for loose or missing parts, and
foreign material. Open the Tepe Path Cover and verify that all parts/areas of the tape
path are clean. Remove the PCBA Cover and verify thet all PC Boards (Figure 2-4)
are seated properly. Reinstall PCBA Cover.

1.3 CABLING AND DAISY CHAWNING REQUIREMENTS

The user must provide Host-to-Drive interconnect cables. Up to eight Drives can be
daisy chained, but combined cable length must not exeeed 20 feet. Terminators U3, U4,
and Ull must be removed from all Drive Formatter Boards except from the last
Formatter Board on the daisy chein. To remove the Terminators:

Remove Top Cover at rear top of the Drive. -

% As applicsble, disconnect two cables from the Formatter Board (Figure 2-4)

Grasp the PCB Ejectors firmly, and pull Ejectors toward the side of the unit.
Board should pop partially out of the slot.

g- Locate Terminators U3, U4, and Ull (Figure 2-4), and remcve them.
+ Replace the Formatter Board and Top Cover.
Recommended connectors and cables are as follows: - DaisSz chains may optionally
fQuire & Cable Connector Adepter (Sze Figures 2-3 and 2-5).
Item Yendor Dort Number Speeifieations
Connectors: 50-pin, card edge
Adapter: Kennedy 90--08018-001 58~pin, 3-port
Cables: 50-wire, 28-AWG, shielded/
flat/stranded/jacketed
Rev p



Installation/Operation 93-09610-989

P
i
e T T e QUST GOVER
. = aﬁ/ £ e v

o .

SUFPORT HINGE

CATCH  —eemerms

Pigure -2,
Dagt Cover Suppert Dae

@1 et QETARENG BRACKET (2)

Figuee 2-1. Shipping Retainer
Beaeket and Cateh

_{{E__;.E}

AHIELO/COVER

INBULATION REMOVED _J
TO EXPOJE SHIELD

B
SHIELOED FLAY CARLE

ROUND CABLE

R NP —

Figure 2-3. Grounding Cable Clamp Details
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93-09610-999 Installation/Operation

FORMATTER

READ/WRITE DIGITAL

y

'
Ur:i
FOHMATTER\ ) Ug

g

N

N
TERMINATORS

Figure 2-4. Card Coge, Cables, And Terminators
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FOCRIMATTER AC3A

ARQUNOING
GASLI CLAMS

(
5
1
1
I
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N

0610 ORIVE 2

93-09610~899

3610 ORIVE LASY

]

‘
b
b
‘
1
1
]
'
;
\
> SHIELOICOVER

SH10.0RIVE 2

pe s b

|

(o
A

INYHRFACE GUNNEGCTOR AQAPTER (DETAIL)

Terminators removed from all but last Drive.

L
Hogv
Pla Y
INTERFACE .-! Fes
CONKEGTOR ADAPTER “/‘e-.-..—al
1
Fin 2/(: *
'
'
L
HOAT
HOTE:
1.
2.

‘Bhielded Cables are required to meet FCC Regulations.
illustrated.
from the cable and connect cable shield under

shields as
insulation
Mounting Screw.

Tigure 2-5.
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Interface Connector

Daisy Chaining

Ground the
remove some
an  Adapter
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93-09610-~999 Installation/Operation
2.4 HSTALLATIOM
9.4,1 TABLE-TOP TNSTALLATION

place the Drive on a flat table top with dimensions to accommodate the Drive (Figure
2-6), of sufficient stremgth teo support the weight of the Drive, and allow sufficient
clearance for maintenance access. Do Steps E and F in paragraph 2.4.2.2.

2,4.8 BACK~-IIOUNT JHSTALLATION

vount the Tape Drive (Pigure 2-7) in a standard EIA/RETMA 19-inch Rack allowing at
least 8-3/4 inches vertical space. Install The Rack-Mount Rail Assembly supplied with
the Drive as described in the following subparagraph 2.4.2.1.

2.4.2.1 RAIL ASSEMBLY COMPONENT CHECXOUT

The Rack-Mount Rail Assembly consists of iwo left/right interchongeable Track.
Subassemblies. Each consists of the following items:

ITEM  Ouier/Center Track Assembly ITYEM  Cuter/Cenier Truek Assembly

1 Center Track 5 One Adjustable Mounting Breacket

2 Quter Track 6 Three Mut Plates

3 Fixed Mounting Bracket T " Six 10-32 by 1/2-inch Panhead Screws
4 One Chassis Rail 8 Retention Latch Bracket

Note: The standard Rack-Mount Rail Assembly hes rails that {it cabinets up
to 24 inches deep. For deeper cabinets, use Slide Extender P/N 28-
00352-101.

Order from Kennedy Co. Spere Parts Order Department, 9292
Jeronimo Rd., Irvine, CA 92718, Tel: {714) 770-1100.

2.4.2.2 MOUNTING PROCEDURE

A. Install one of the Track Assemblies (Figure 2~8) on either side of the 1%-ineh Raek
as follows:

1. Using the 10~32 S8lotted Screws (7) and Nut Plates (6)* provided, loosely
assemble an Adjustable Mounting Bracket (5} to the rear of the Right Track
Assembly,

*Nut Plates not required for Racks with threaded mounting holes,

2. Measure upward 2 inches from the bottom of the Rack opening allotted for the
Drive, and mark the Rack at that point. _

3. Aligning the bottom of the Fixed Mounting Bracket (3) at the 2-inch mark
on the front of the 19-inch Rack, and using the 10~32 Serews (7} provided,
.mount the Fixed Mounting Bracket (3) to the front of the 19-inch Raek, end
mount the Adjustable Mounting Bracket (3) (loosely attached to the rear of the
Center Track) to corresponding holes in the the rear of the 19-inch Rack.
Level the Track and tighten all Screws.

4, Repeat Steps 1 through 3 for mounting the other Track Assembly.
Inspect all work and cheek that all screws are tight.
C. Remove power cable from the Drive Chassis.

D. With a minimum of two persons, one on each side of the Drive, lift and guide the
Chassis Rails onte the Left end Right Center Tracks. Verifying that the rails are
correctly aligned, push the Drive into the Rack.

Rev D 2-5



93”09610"999 Installation/Operation
.5 POWER UP AND INITIAL CHNCEOUT

15 AC LINE VOLTAGE (100-, 120-, 220~ or 240-Volt Cperation)

rhe Drive is normally factory-set for 120-volt operqtion. Other voltage choices can b.‘f
\gn, 220, or 240, Loeate the Powei_wln Asse_mbly (Flgure_ 2---9_) at the reer of the unit
“m.v'l,re 2-8), The Voltage Seleetor Card behind the plastie slide cover is installed with
".2;5,); legible. This indicates that the Drive is set for 120-velt operation. The following
q;g[')m.ﬁgmph doscribes changing this setting as necessary.

FUSE CHECK 118 Qrz, 3snd
A FUSE 120 9eZ WDIHD

!
=9
i
Ry
S
it
U |
———

. Y e E{] TV R
‘ m}tﬂ%ﬁng FUSE PULL LEVER

“VOLTAGE SELECTCR CARD \‘L i

CHECK o Isnd
FUSTE 220 GO 5sm0

Vigure 2-9, PowerIn Assembly

Changing Operating Voliage:

Amsuming that the Voltage Selector Card setting is other than the site voltage, proceed
21 follows:

4. Remove the AC power cord (if iastalled) from the Power-In Assembly (Figure 2-9).
1 Shde the plastie Fuse Cover to the left.

. Rotate the "PUSE PULL" lever to the left, and remove the fuse (if fuse is
meorrect size).

v+ Using long nose pliers, remove the Voltage Selector Card.

Yo Position the Voltage Selector Card at the entrence to the card slot so that the
:.Drrect voltage (100, 120, 220, or 240) is legible {facing upward), and install the
cltage Selector ‘Card into the Power-In Assembly.

”“Stﬂll the proper-size fuse (supplied: 3-amp slo-ble for 220/240-Volt; f~amp slo-blo
“or 100/120-Volt).

© Sde the plastic Fuse Cover to the right.

rs:;’u (as applicable) an appropriate power plug on the scurce end of the power

Reo
;,%.:?nec" the power cord to the Power-In Assembly and plug the other end of the

cord [nto an appropriate AC outlet.

H vy i)
2-9
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2430

3.3 CHECZOUT CONTINUED

Having loaded tape per 2.5.3.1 above:

A

o

T H.

Depress ON~LINE. ON-LINE LED lights; the Readout continues to display "UNIT X",
When the Drive is selected, the SELECT LED lights.

Depress QW-LINE., ON-LINE LED goes cut.
Depress DIAG. DIAG LED lights and the Readout displays "DIAG™.

¢. Depress ENTER. Readout displays "SELFTESTY. ) :
D. Repeatedly press SCAM and verify that the Resdout dizplays, in turn, the f{ollowing:
"SELFTEST, MOTION, DRV ADJ, SET UP, CAL, DATADIAG, SELFTEST, MOTION."
E. With "MOTION" displayed, press ENTER. Readout displays "50 FwWD" (50 ips
Forward). v
F. Repeatedly press SCAN and verify that each time SCAN is pressed the Readout
displays as indicated in Table 2~1 beginning with Step 2, then to Step 1 and
repeating the sequenece.
G. Repeatedly press SCAN until Readout displays "100 FWDw,
Press ENTER. Tape moves forward at 100 ips, the LOAD PT LED goes out, and
the DIAG LED blinks. Let Drive run to the End of Tape (20T). Readout displays
TEQT™. :
Teble 2-1. HMotiom Conirol Saquence
DISPLAY
STEP | NORMAL © [ AT EOT AT BOT MOTI0N
1 50 FWD EOT 50 ips Forward
2 30 REV BOT 50 ips Reverse
3 50 FSS EOT 50 ips Forwaprd Stert/Stop
4 50 RS&S BOT 50 ips Reverse Stert/Stop
5 50 FRF EOT BOT 50 ips Forward/Reverse/Forward
6 100 FWD EOT o 100 ips Forward
7 100 REV BOT 100 ips Reverse
8 100 FSS EOT 100 ips Forwerd/Start/Stop
9 100 RSS BOT 100 ips Reverse/Start/Stop
10 100 FRF EQT BOT 100 ips Forward/Reverse/Forward
11 50/100 F EOT 50 ips / 100 ips Forward
12 50/100 R BOT 5¢ ips / 100 ips Reverse
13 BURN IN 50 ips / 100 ips /50 ips (Forward)/
Auto Rewind/..[{Repeat) ete,

*NOTE: Normal display is defined as any display when the tape
is neither at BOT or EOT

TR A AR LTI G ST AR
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I. Scan through the entire menu. In the step for any Forward Motion Command, such
as Step 1 (50 FWD), Step 3 (50 FESS), Step 5 (50 FRF), ete., the Display reads
uEOTH.

J. Depress SCAN, Readout displays "iG0 REV™,

K. Depress ENTER., Tape runs at 100 ips in reverse. Let Drive run te the Beginning
of Tape (BOT). Readout displays "BOT". : : -

L. Scan through the entire menu. In the step for any Heverse Motion Command, such
as Step 2 (50 REVY), Step 4 (50 RSS), ete., the Display reads "™BOT" and the
Command cannot be entered. .

M. Repeatedly depress DIAG until DIAG LED goes cut and Readout displays TONTT XN,

N. Depress RWND/UNL. Teape rewinds to the supply veel, and Readout displays
“UNLDNG" until tape is unloaded (stops motion), then the rcadout displays "UNIT
X, .

0. Open the Tape Access Door, remove the tape, anpd turn off power.
v, Run DATATEST in Checkout procedure to verify Write/Read performance.

2.5.3.4 MOTION TEST SUMMARY

All Motion Tests, with the exeeption of Burn In, automatically stop at either BOT
(Reverse Tests) or EOT (Forward Tests). Burn In consists of a 100/50/100 ips forward
sequence until EOT is resched. At ECT, the Drive sutomatically rewinds tape to BOT
at 200 ips. At BOT, the Drive repeats the 100/50/100 ips sequence and continues to
repeat until the operator intervenes. ALl Motion Tests, inciuding Burn In, may be
stopped by depressing START/STOP, except when rewinding.

2.5.4 UNIT SELECTION

The Drive is factory-set for Unit Address 0. In daisy-chained systems, set the TUnit
Address for each Drive (other than Drive 0} as follows: '

A, Turn AC power ON.

. In turn, depress DIAG, ENTER, SCAN, SCAN, SCAN. Readout displays in sequence:
"DIAGH, "SELFTEST", "MOTION", "DRV ADJ", SET UP™

C. Depress ENTER. Drive enters SET UP Mode; Readout displays "UNIT NUM"
D, Depress ENTER. Readout displays "UNIT X",

E. Repeatedly depress SCAN until the Readout displays the desired Unit Number.
F. Depréss ENTER. Readout displays "LOAD?",

G. Depress LOAD to save new Unit Number. Drive displays "DENS SEL™ (the next
parameter).

H. The Drive will now respond to the new Unit Number (eddress) sent from the Host.

I. Depress DIAG twice to return the Drive te Off Line status. The Readout displays
the new Upit Number, :
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Tape Aceess Door - Supply Hub Access (Ref),

Character Display Readout ~ Displays operating mode, status, parameters, and
diegnostic messages.

Unmarked LED - Lights when AC power is applied to Drive.
ON/OrY Switeh - Controls AC power to Drive.

DIAG Pushbutton - Turns diagnostics ON and OFF when Drive is off-line. Internal
LED lights when in the diagnosties mode.

SCAN Pushbutton - Scans diagnostics and calibrate menus.

ENTRER Pushbutton ~ Enters seleeted commands when in diagnostics or calibrate
mode.

START/STOP Pushbutton ~ Sfarts or stops selected commancis in the diagnostics or
calibrate mode.

REMOTE DEN LED - Lights when density is selectable by Host.
800/1600/3200/625¢ LEDs - Indicates selected density.

DENSITY Pushbutton - Selects date density (860, 1800, 3200, or 6250} and
REMOTE. ‘

ON-LINE Pushbutten -~ Puts unit online or take unit offline. Lights when Drive is
Cn-line.

LQAD Pushbutton - Initiates Load sequence. Lights when drive is loaded.
RWND/UNL Pushbutton - Initiates Rewind or Unlead when Drive is Off-line.
WRITE ENBL LED =~ Lights when supply reel is not write protected.

LOAD PT LED - Lights when tepe is at Load Point.

SELECT LED - Lights when Drive is selected by the Host.

Figure 2-10. Peanel Controls ond Indicators
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SUPPLY REER -
{wih anabla ring down)}

CAUTION

Gripping the Reel near its
outer edge could distor:
(damage) the tape. Grip the
Reel with the thumb anc
fingers as close to the
inner hub ring as possible.

Pigore 2-11. Installing Supply Reel

2,55 DATA DENSITY ~ INTRODUCTION

The Model 9610/9660 can operate at 800 CPI density in Nonreturn-to-Zero (MRZIL
format, at 1600 CPI density in Phase-Encoded (PE) format, at 3200 CPI Density ir
Double Density PEL (DDPE) format, end at 8250 CPI in Group Coded Recording (GCR,
formeat. When powered up, the Drive automatically defaults* to 6250 REMOTE, in which
the Host controls density selection for Write Operstions.** The operstor can override
the defaulted operating density by operating the Front Panel DENSITY Switeh as
described under A below: ’

* Default Density is factory-set, but can be changed as deseribed below under C.
Changing Defeult Density, '

*#In Remoute Density Mode, the Host controls Density by Command issued at BOT
onty; but when reading tape, the Drive automatically selects the density of the
tope currently loaded. :

A. Changing Operating Density:

l. If tape is loaded, rewind tape to BOT and set the Drive to off-line. The
Readout displays UNIT X and the current operating density and mode on the
density LEDs and the Remote Led. The Drive is in Remote PE Mode.

2-14 Rev D
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B. Operation:

1. In Read operations, if the Drive is in Remote Mode, the Drive reads
sutomatically in the density in whieh the tape was written.

2. In Write operations, the Drive writes in the density indicated by the Density

LEDs.
C. Changing Defavlt Density:

1. Enter diagnostics mode by pressing the DIAG button. The reedout will display
DIAG and the LED in the DIAG button will illuminate. Press the ENTRER Kkey
to enter disgnostics mode. :

2. Press the SCAN button 3 times. The readout will display, In sequence:
"SELFTEST, MQTION, DRV ADJ, BSET UPH,

3. Press the ENTER button to enter set-up mode. The reedout will display "UNIT
NUM™,

4.,  Press the SCAN key once. The readout will display "DENS SEL™.

3. Press the ENTER button. The readout will display "NORMAL" indicating the
drive will allow execution loeal density mode. If operation in remote mode
only is desired, press the SCAN button and the readout will show VREM
ONLY", When the desired option iz shown, press the ENTER buiton to select
it. ‘

6. The resdout will display "LOAD?". Press the LOAD buttoen to save the
selected coption. '

7. The readout will then display "DFLT DEN". Press the ENTER button to select

. the default density, The readout will display "6250 REM™ (the factory set
default density).

8.  Repeatedly press SCAN until the desired default density is displayed. The
sequence of displays is: : '

a. 80¢ e. 1600 e. 3200 g. 6250

b. 800 REM d. 16800 REM - f{, 3200 REM h. 6250 REM
NOTE: Only the remote density selection will be shown if the REM ONLY
option was selected in step 5.

3. When the desired default density is selected press ENTER. The readout will
display "LLOAD?". Press the LOAD button to save the seleetion,

0. Press the DIAG button repeatedly until the LED in the DIAG button turns off
to exit diegnosties mode.

ey p

2. Repeatedly, as necessary, press DENSITY. The Indieators will light in the
following secquence, putting the Drive in the corresponding Density Mode. Leave
the Drive in the desired Mode.

LED=z Lit 13D Lit
Hoda Dens Conirol Mode Dens Control
a. Local NRZI 800 e. Locel DDPE 3200
b. Remote NRZI 800 REMOQOTE DEN {. Remote DDPE 3200 REMOTE DEN
a, lLaeal PR 16306 g. Loeal GCR 3250 .
d. Remote PE 1600 REMOTE DEN h. Remote GCR 6250 REMOTE DENM

MNOTH: If the drive is configured to operate in REMOTE dehsity only the local
selections will be skipped. ]
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2.0

OPERATING ISTRUCTIONS

2.6.1 OPERATING PROCEDURE

A,

B.
C'

Turn Power On. Readout displays "TESTING!" and if the Drive passes all tests, the
Readout displays "UNIT X". Fault Conditions that could oceur during Power Up, and
possible related failures, are listed and deseribed in Section I

Place Tape Reel on Reel Hub with Write Epable Ring f{acing downwerds.

Depraess LOAD®. The Readout displays "LOABING® and the Drive autcmatically loadg
tape. When loading is successful, the Readout digplays "UNIT X" and the WRITE
ENBL, LOAD POINT, and LOAD LEDs light. If loading is unsuccessful, the Readout
displays a diagnostic message such as: CHK HUB, ABORTED, REV REEL, ete, or &
Fajlure Code, snd the RWND/UNL LED flashes.

#0pr Host can send & Load On-Line Command (ILOL) to start Load.

If loading is unsuccessful, correct the condition indicated by the TFailure Code
Readout per Section IV, and depress LOAD to reattempt the load operation.

Depress ON-LINE. ON-LINLE LED lights and the Readout continues to display the
Unit Number.

The Tepe Drive s now ready to accept commands from the Host. The Drive can
be taken Off-line manually by the operator pressing ON-LINE or Dby the Host
issuing an Cff-Line Command.

2.6.2 OPERATION NOTES

A.

BO

C.

On-line Operations:

When the Drive is on line, the Readout displays the Unit Number whether or not
the Drive is selected.

I.oad Cperations:

1. If the Drive is unable to Load, the Readout will display a diagnostic message
- sueh as: "CHK HUB", "ABORTED", "REV REEL" ete., and the RWND/UNL LED
will flash. _

a. Pressing LOAD will start enother Load attempt.

b, Pressing RWND/UNL will elesr flashing LED and Error Message.

e¢. If nothing is done, after one minute, ’éhe Drive displays "UNIT X".
d. See NOTE under paragraph 2.5.3.1, Step C.

2. Pressing RWND/UNL while the Drive is Loading, eborts the Load Sequence.
Rewind Operations:

1. If the Drive is off line, pressing RWND/UNLD once causes the Drive to rewind
tape to BOT.

2. If the Drive is off line, pressing RWHND/UNL while the Drive is rewinding, or
while positioned at BOT, will initiate an Unload Operation after the Drive has
completed Rewind.

2-16 Rev D
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D, Reeovering From Tape Runaing Off Reois

The Drive has a built~in feature fo prevent tape
rupaway: If a block of data is not encountered
within 25 feet of tope motion before EQT, or 5
feet of tspe motion after EOT, the Drive will
normally stop tape motion. However, the 25-
feot/d~foot linit feature c¢an be defeated in the
‘Setup  Mode, or by continued Read Commands
being received from the Host after EOT has been
passed. Either of these conditions could result in
tape being run completely off the Supply Reel.

The following procedure is recommended to
recover from this predicament.
i, The display will read TAPE END and the

RWND/UNL- LED will be flashing. Press the

RWND/UNL switeh and wait for the arms to
retract.

2. Manuglly thread tape beckwards through the
tape path from "the Take-up Reel to the
Supply Reel. Refer to Figure 2-12.

2. Wrep tape around the Supply Reel in a
countercloekwise direction,

3. Manually rotate the Supply Reel

conptercloelavize until the EOT Tab i3 on the

Supply Reel.

4, Press LOAD, Tension Arms will tensiocn tape
end tape will rewind baek to Load Point.

Installation/Cperation
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Figure 2-12.

E. Mopuslly Loeking/Unlocking Supply Reel on Supnly Heel Hub:

Tope Threading

The Supply Reel Hub normally automatically locks the Supply Reel in place during the
loading sequence. However, the Supply Reel can be manually locked in place using the
Manual Reel Locking Lever located just inside the Tape Access Door (illustreted in

Section VI, Figure 6~1),

To marnually install (lock) a Supply Reel onto the Hubs:
1. .Open the Tape Access Door and the Top Cover of the Drive.

2. Place a Supply Reel onto the Supply Reel Hub.

3. Press the Manual Reel Locking Lever inward (toward the rear of the Drive)
while slowing turning the Supply Reel and Hub clockwise until the Reel Locking
Fingers of the Hub extend outward and lock the Reel in place.

To manually release the Supply Reel from the Bubs:
l. Press the Manual Reel Locking Lever inward while slowly turning the Supply

Reel and Hub counterclockwise until the Reel Loeking Fingers of the

retract and releasse the Supply Reel,

Rav p

Hub
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SECTION ™

FUNCTIONAL DESCRIPTION
3.0 GENERAL
This section describes general operation of the major components of the 8610/9660
Lrives
5.1 SYSTEM DESCRIPTION
111 OVERVIEW

The 9610/9660 Drive is organized around a Motherboard mounted flat in the bottom of
the chassis at the rear of the unit. The Motherboard interconnects the four major:
eircuit eards: The Formatter Board, Read Anelog Board, and Read/Write Digital Board,
which slide into a card coge accessible at the rear of the unit, and the Drive
tlectronics Board, which mounts flat in the chassis underneath the deck plate.

The Serve Amplifier Assembly is located on the chessis under the deck plate, adjacent
to the Power Supply Assembly and the Drive Electronics Board. The Position Sensors
gogrd and the Interconnect Board mount direetly te the Deck Plate, and the Read
preamp Board is connected directly to the Read Head on the Deck Plate. The
operator Control Panel is located on the front of the Drive.

3.1.2 PORMATTER BOARD

Along the top edge of the Formatter Board, there are two 50-pin card edge
connectors. Cables which attech to these connectors convey Commands, Data, and
Status Information between the Drive and the Host. Connectors signals and pin
essignments are defined by Industry Interface Stendard.

The Host Interface includes buffers and line receivers to interface with the host,
decoders to accomplish unit selection, and a latch to hold command bytes.

Resd/Write Compare Buffer: The Read/Write Compare Buffer is a Ik byte RAM
memory with address counters to configure it ss a circular data file. This Buffer
accomplishes a byte-by-byte data comparison of Write and Read Data during Read-
After-Write Operations.

The Read/Write Compare Buffer momentarily stores Host Write Data that is currently
being written to tape. The Drive, performing a Read After Write Operation,
immediately reads the written data and sends it baeck to the Compare Buffer where. it
is compared with the stored Write Data. A favorsble comparisen allows the Drive to
continue writing Data to tape. A comparison error i{s reported to the Host on the HER
Status Lines along with Read data on the Read Data Lines.

The Buffer also serves during Data Diagnostics Operations as & data source for the
Write Process, and ‘evaluates the success of the Read Process.

Pormatter Control Processors The Formatter Control Processor is & micro-computer
and its associated support devices, This ‘device receives Commands from the Host
Interface and schedules them for execution, sending them to the other functional units
of the Drive via the Bus Interface and Formatter Control Bus,

The Formatter Control Processor tracks tepe position by monitoring Counters in the
Tachometer Interface that inerement or deerement with the arrival of Tachometer
Pulses from the Capstan Tachometer.

Rev p ' 3-1



93-09610-999

Funectional Description

T3INGd
ICULINDD
vOEeYado

10 . A g S
it 1ou Lou
Jua/ anl Jng . INEAR
; A gt
i
A he- <
A e S
FICOR YALATTRY o] LOH ww.a% ouBoS A ph. <] 53174408
WIMDI OAM3IS : . -
1 om > DIHIIN! A o S HIMCY
Lf ypeNas
) HO11150d
i
~ quEag HIn1od
S35 g g3 AW0NIYL
Eng WYINDD SAT60
S WHIRDT LN3HUNT 3LTUN
AN e W1B0 3iiud 1SGH
SNLULS ONG U190 Quay LSOH
SHB 1OINDD UZILUWUCH
3 ¥ ©140 3LTuM 4007
H0653308d Yoo Cuad
F----==v DHIND]
KOU433 ! IAIYD
R
TN
e W I CUANSEL TS e *
ONTUCLINGY 11044 [ meis ﬁwnv,--lammwcwr FIYIUIINT
L1d4Ns uIngd 340 TIAN SHI00990 il zuz:mmmwm“m
vl 1, -
. 5T tmmwmwwnmm. M 7 $4¥300230 ERCEIEI
218U 3AIN0 1343 “ 1 :
Bug 3ATHO ONTHLEN agnd TOULNDD : YLy Y3100y
JLigM 3
@ s RSN U0553001d ¢
\ -
FERELE I AUFING ECIERENIE WI0IRE 1T A0u1IR02
3riyn cig | youY3 Y3ILIBHLDS
g REH
@ ,_.‘ @ ‘ mwr:ammm
CHINDS INIZITEND
SHIALYO 0414 T
INZHYND ONLITLOONS ERCITEIT]
LD a534 LSOH
L i
OuYDE_JLIUM/083Y 611010 GYY08 OYIY J0YNY QUUDE Y31 IMHUDS
by
A ¥ -
%ul ¥ ouyoR pwr————
* osan| | acwx_ e JHY3Td
. )3
wiun oue? LSOH
" GMIB1IS/ONERRI]D

Model 3610/9660 Tape Drive General Bloek Diagram

Figure 3-1.

Rev D

©3-2



93-09610-999 Funetional Description

pormatter Contrel Bus:  The Formatter Control Bus consists of the 8-line Formaftter
Date Bus (FDB), the 7-line Formatter Select Bus (FSEL), and 5 handsheking lines. The
rormatter Control Bus conveys Commands and Status to all major compenents of the
Drive. The status of the Select lines determine distribution of Confrol end Status
signals. The destination module signals acceptance or rejection of Control Signals by
wouing an Acknowledge or Busy Signal,

The Formatter Confrol Bus also conveys all commands initiated by the Drive or
Operetor Control Panel to the Formatter to completely control the Read and Write
sections of the Drive. Note that the Formatter communicates with the Operator
Control Panel via the Drive Electronies Board. :

3.1.3 READ PREAMP BOARD

The Read Preamp Board contains a high-gain, low-noise preamplifier with electronic
gain control, for each of the nine channels. For excellent noise performance, it is
loonted very close to the magnetic Read Head. The Preamp conneets to the Read
Anglog Board through a ribbon cable that passes under the deck plate.

3,1.4 READ ANALOG BOARD

Signals from the Read Preemp are processed by the Equalizing Read ‘Amplifiers, which
inolude CMOS switehes that seleet the optimum equalization network for each speed
end density.

Data Decoders: After equalization, the Read Signsel is processed in the Data Decoders
that inelude a time domain f{ilter, which rejects any transitions which are too close
together in time. This improves noise margins. The Data Dececders also verify threshold,

squelehing the Read Data if its amplitude falls below the threshold for severel cell
periods.

Digital-to-Anslog Converter (DAC): The DAC is a multiplexed 8-hit digital-tc-analog
convertor with a small RAM used to hold digital celibration values, The DAC generates
Gain control signals for the Read Preamp, and thresheld values for the data detectors.
Settings for the DAC come from the Ceutrol Processor in the Formatter Boerd via the
F'ormatter Data Bus. These settings are written to the Read Analog- Beoard at Power
Up or ean bé entered manually from the Front Panel.

Thg DAC also generates values that control Write Current generated by Write Current
Drivers. in the Read/Write Digital Board)

315 READ/WRITE DIGITAL BOARD

Ihe Read/Write Digital Board Decodes Read Data, enccdes Write Data, and performs
“rror Correction as required.

f;mfelope Synchronization: Read Data from the Data Decoders in the Read Analog
::)Oﬂrld are applied to the envelope/synchronization ecircuit where file marks and other
Pa'ecml blgcks are recognized, and envelopes (signal-presence) are provided for the
focessor in the Formatter Beard to use during Calibration.

LI o)
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Voliage Controlled Ogeillator (VCO): At the beginning of each data block, tha
Envelope Synchronization provides a series of syne signals which conirel the Voltege
Controlled Osecillator (VCO) in a Phase-Loek-Loop (PLL) Synchronization Acquisition
Process. Based on aveilable envelcope information, the Envelope Synchronization ﬂelects
ane data track to use for synchronizing the Phase Lock Loop.

The PLL is 8 fecdback system whlch maintains the Voliage-~Controlled Oseillator as an
internal cleck in synchronization with the arriving data stream. If the data stream
speeds up or slows down because of variations in tape speed, the VCO also change its
frequency te maintain synehronization with the data. During the Interbleek Gap, the
PLL is synchronized to a crystal controlled cloeck known as the Gapelock.

Phase Correction: One VCO controls the deccding process for all 9 tracks. However,
individual tracks may vary slightly in phase due to a phenomenon known as "dynamic
skew." To correct for this problem, each track is provided with a phase-correetor
cireuit, which is a first-order digital phase-leek loop of very low bandwidth,
synchronized with the VCO. The phase correctors also provide additional rejection for
low-rate changes in tepe speed.

Bunlength Decoding: For the GCR code, five bits of Read Data must be decoded to
every four bits of Write data; for the PE codes, the data ftransitions must be
separated from the phase {iransitions. Also, the cpecial control characters marking the
beginning end end of each block must be recognized. These requirements are
accomplished by the Runlength Decoding Circuitry.

tkew DBufferings Data from the various tracks may arrive from the Read Head at
different times. The resulting skew may be as much as several character times. To
bring the data from the nine tracks into correct timne phase, each track is provided
with a First-In, First-Out (FIFO) buffer. Track Data flows inte the FIFO Buffers
asynchronously, end flows out from the FIFQOs synchronously and in parallel.

RBrror Correction: Using GCR format (and, to a limited extent, the PE format), data
lost to tape defects may be restored during the decoding precess. Error Correction,
using redundant data bytes which were placed on the tape during the record process,
reconstruets missing or corrupted data. The GCR format includes two redundant bytes
for every seven bytes, making it possible to recover up to two tracks with dropout-
caused errors. The Drive can recover one bad track of PE formatted data. The GCR
and NRZI formats also include redundant checksum bytes, which may be used to verify
that the data has been received correctly.

Read Smoothing FIFQO: From Error Correction, Read Data flows through & small
transfer rate matehing FIFO, from where it is multiplexed with Status and Envelope
information and sent through the Motherboard, to the Formatter Board.

Write Processing: The Read/Write Digital Board includes the Write Data Processing
System. Write Data from the Read/Write Compare Buffer in the Formatter Board is
applied to the Write Smoothing FIFO, from where it is applied to the Write Encoder.
The Write Ercoder prepares the Write Data for application to the Write Current
Drivers, and generates the File Mark and special blocks, for all densities. The encoded
Write Data may also be passed {o the Phase Correction and Envelope Synchronization
Cireuitry, or directly to the Equalizing Read Amplifiers in the Read Analeg Board, for
diagnostic purposes. The Write Current Drivers consist of discrete transistor current
sources, which apply Write Data or Erase Power to Write Head or Erase Head.
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3.1.6 DRIVE BLECTRONICS BCARD

The Drive Electronies Board controls all electro-mechanical tape handling devices in the
gnit, including the Capstan, Supply and Take-up Reel Motors, the Servo Systems, the
Take-up and Supply Buffer Arms, and the Autoload Mechanisms, including the Vasuum
plower, Supply Reel Hub Loeking Mechanism, and various monitoring sensors. The Drive
Flectronics Board elso Interfaces between the Operator Control Penel eand  the
Motherboard,

Drive Control Precessor:  To control the above-mentioned devices, the Drive Electronics
Beard ineludes the Drive Control Processor, which is a microcomputer with its support
circuits, and an EEPROM for non-vclatile data storage.

The Drive Control Processor receives eommands from the Formatter via the Formatter
Control Bus, and sends commands and data to the Formatter via the Drive Control’
Bus. The Drive. Control Bus is a unidirectional bus consisting of 8 data lines, one
strobe line, and two seleet lines.

The Drive Electronies Board includes ecireuifry to monitor the Tachometer and establish
the correct tape speed, and the Power Supply Feult Monitor to gracefully shut down
ihe Tape Transport if a fault occurs.

.1.7 SERVO POWER AMPLIFIER

The Serve Power Amplifier consists of three sets of Power Drivers that drive the
Supply Reel Motor, Teke-up Reel Motor and Capstan Motor. A balancing ecircuit
interacts between the positive and negative power sources, restoring any imbalances
that occeur by the operation of the three Power Drivers. When enabled by the Drive
Control Processor, the feedback loops in the Reel Motor Servo cause the tape reels to
iove so as to maintain the Tape Buffer Arms in their linear operating region,
regardless of tape motion caused by the Capstan. Meanwhile, the Capstan Motor Serve
mainteins tape speed at any value requested by the Drive Control Processor.

3.1.8 OPERATOR COHNTROL PANEL

The Operator Control Panel includes an alphanumerie display that conveys status
messages, control and diagnostics options to the operator. The Control Panel also
includes an array of switches and LED indicators to operate the unit.

3.1.9 INTERCONKWECT BOARD

The interconnect board consolidates wiring that connects the Drive Eleetronics Board to
the various sensors, motors and sclencids mounted on the Deck Plate.

L1160 POSITION SENMSORS BOARD

The Position Sensors Board monitors capacitive sensors mounted on the shafts of the
$UPPIY and Take-up Arms. These sensors are automatically calibrated each time power
s turned on.

3.1.11 POWER SUPPLIES
The Power Supplies are mounted on the chassis under the Deckplate. Unregulated +/-40
Volt and +/-24 Volt Supplies apply power to the servos, and a switching 5-Volt

Regulator supplies logic power for the Drive. Power supply fault monitoring is provided
on the Drive Electronies Board. :
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SECTION 1¥
DIAGNOSTICS

4,0 GENERAL

the Model 9610/8660 Tape Drive incorporates extensive buili~in Self~Test and Front-
panel Diagnostics providing tests for maintensnce and {roubleshooting alds, Solf-Test
Diagnosties oceur automaticelly during Power Up, displaying appropriate failure codes if
failure ocecurs. Front Panel Diagnosties are manually-controlled cperations that exercise
the Tape Drive, displaying appropriate readouts to indicate Drive condition.

4,1 COMTROLS AND INDICATORS

Controls and Indicators used in Diagnostics and Calibration Modes are listed and
deseribed in Section II, Figure 2-10.

4,2 TROUBLESHOOTING

Troubleshooting the Tape Drive consists of using diapnosties, and self-tests to diagnose
mechanical, elecfromechanical, and eleetronic malfunctions.

Diagnosties include firmware-controlled tests and exereises that can be initiated by the
Operetor from the Drive Front Panel. The Digital Display on the Front Panel provides
diagnostie readonts.

Salf~Tests occeur with each Power Up, or can be manually initiated using the
Diagnostics Menu. Self-Tests inelude failure codes and diagnestic readouts on the Front
Panel Digital Display.

4.2.1 ACCESSING THE DRIVE FOR TROUBLE.)HOOTING

CAUTION: A solidly grounded ESD Wrist Strap should be worn whenever touching or
handling any Circuit Board or other electronic assembly in the Drive.

WARNING: Dangerous AC voltage exist in and about the Voltage BSelector, the EMI
Filter, the Power Tronsformer, Fan, &nd the Power Switeh on the Front Panel.
ALWAYS UNPLUG THE AC LINE CORD BEFORE WORKING IN THESE AREAS. (See
Schematic Diagram 71089 (sheet 2} for illustration of AC voltage distribution.

The Drive includes perconnel safety interlocks that operate when the Tape Access Door
or Top Dust Cover is opened. To operate the Drive for troubleshooting, the techmcmn
must defeat the Interlocks as follows:

A. With AC power ON, unload tepe (as applicable).
B. Raise the Deck assembly to Maintenance Position per 5.2.2.

C. On the Drive Electronics Board, move the Diagnostics Jumper (ST4 - Ref Figure 5-
31) from its present position as follows:

L If original position is' EN: press and hold ENTER, and move from EN to DIS.
I]g original position is DIS: press and hold ENTER, and move from DIS to EN to
IS

2. If you intend to test, calibrate, or operate the Drive via Diagnostics Pushbuttons,
move the Jumper from DIS to EN (Do not press ENTER).

From Step 1 you have one minute to lower the Deck Assembly and load tape. If
tepe has not been loaded within one minute, repeat Step C.

?‘ ]?isplay flashes "NO INTLK". Press DIAG to start Diagnostics.
“« To reactivate the Interlock, unload tape.
Rav p



Diagnosties 93-09610-999
4,3 POWER UP

Upon Power Up, and without a reel of tape inserted, the Readout normally displays:
TESTING, for approximately 7 seconds. If TESTING continues te be displayed, this
indicates that communication between Formatter and Drive is disrupted and no further
testing can be accomplished. There is a problem in the Formaiter or the interfaco
between Formatter and Drive. "Assuining that communicdtion between Formatier and
Drive is obtained, the Drive performs the Self~Tests deseribed below. In addition to the
Failure Codes, The Drive can display Failures in the form of words or sbbreviations,
Tables 4-1 and 4~2 list and deseribe the Failures represented by this type of display,’
and also indicate the possible causes of failure. If a failure should oceur during Powep
Up, press REWIND/UNLOAD. This clears the error and permifs the operator t6 load
tape and perform diagnosties.

Each Power Up Self<Test exercises the following areas of the Drive:

A. Drive Electronics:
1. Power Supply
2. Drive Electronics PCBA
3. Front Panel
4, Seryo System including Reel and Capstan Motors.

B. Formatter and Read/Write Electronics:
1. Formaiter Board
2. Write/Read Board
3. Read Analog Board
4.3,1 DRIVE BLECTRONICS TFAILURE DISPLAYS

Table 4-1 lists failure displays

Table 4~1, Drive Klecivopies Failure Displays

DISPLAY FAULT CONDITION/POSSIBLE FAILURE

TESTING Pormatier not communicatiog with the Deive:
Diagnostics  hangup: Formatter Board 8951, = Drive
Electronies Board 8852.

FMT ERR? Pormatter Irror (Formatter Timeout):
and Formatter Section has fsiled to interrogate Drive
flash REW Electronies; or the Formatter has failed to send its

Identification (ID) after vreaquest from the Drive
Electronics. Check Formatter Board 8951.

TAK ARM? Teke~up Arm fails to calibrate.

SUP ARM? Supply Arm fails to calibrate.

CAPSTAN? No Tachometer Voltage. Check Capstan Motor, Capstan
Power Amplifier, and Tachometer.

T MOTOR? Take-up Eeel lotor not rupming:

Servo Preamplifier 7147, Servo Amplifier 7111, Drive
Electronics Board 8852, Take-up Reel Motor, -
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Table 4-1. Dvive Elaeivonics Faijure Uisplays (Continued)

{' DISPLAY FAULT CONDITION/POSSIBLE FAILURE

] 5 MOTOR? fupply Beel Motor not munirg:
: Servo Preamplifiee 7147, Servo Amplifier 7111, Drive
i Eleetronies Bosrd 8952, Supply Reel Motor.

RO ? Drive Bleetvonies Pregrarm PROM Clicclisum Erroe:
Non-zero cheeksum detected.
EEPROM 7 Checksam Errop:
and Non~zero checksum detected., Press RWND/UNL. The
Flash REW Drive will compute a new cheeksum and attempt to

write it into the HREPROM. Cheek Drive FElectronies
Board 8952

+12V 2 VYoltage below +10V Cheek applicable
+40V 7 Voltage below +30V Power Supply
-12V 7 Voltage above -7V and Eegulatoy
-40V 7 . Voltage sbove ~29V

FAIL XXX (XXX refers to Failure Code ~ See Table 4-2)

4,3.2 FOZMATYER FAILURE CQODES

Table 4-% lists the Tailure Codes that could display during Power Up, indicating
prebable causes of failure. Note that Fajlure Codes 150 thru 159 ineclude the option of
cbtaining a secend Failure Code which indieates specitic problems. If a Failure Code
between 150 and 159 occurs, to obtain the second Failure Code, press DENSITY,

HOTE: the Failure Code is preceded by the word: FAIL,

Table 4-2. Power Up Faillure Codes

E CODE DESCRIPTION PROBABLE FAILURE
Po123 External RAM Data Error "L . AN T ot oo
. 129 External RAM Addressing Ervor N Compare RAM _lO[’mdthL 8951
L 131 No RBSY for Read Amp Gain Values | Read Analog Board 9017
©132 Wrong Formatter Bd for 9610/9660 Formatter Board 8951

133 Wrong Analog Board for 9610/9860 —Read Analog Board %017

134 - Wrong Digital Board for 9610/9660 ~ Read Digital Board 9060
- 140 Auto Adjust Ranging Error N
¢ 141 Dead Track found in Auto Adjust ~Read Analog Board 9017

142 Over Range Signal in Auto Adjust R

150 No RBSY in Loop RAW Test 7

151 No WBSY in Loop RAW Test

152 Time-cut on WBSY in Loop RAW Test Press DENSITY

153 Time-out on RBSY in Loop RAW Test | Pushbutton for

154 WBSY ended teo soon in Loop RAW Test | Second Code

155 Hard Error in Loop RAW Test listed below:

156 Corrected Error in Loop RAW Test

157 Compare Error in Loop RAW Test

1:3 File mark during Loop RAW Test

159 Block Size Error in Loop RAW Test
‘Q..m -
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Table 4-2, Power Up Falure Codes (Continued)

TIEM  SECOND CGDE DESCRIPTION PROBABLE FAILURE
1 D-50 NRZ Loop Write te Read Digital, 50 ips NRZI ~
2 N-100NRZ Loop Write to Read Digital, 100 ips NRZI '
3 D-530 PE  Loop Write to Read Digital, 50 ips PE Read Digital
4 D-100 PE Loop Write to Read Digital, 100 ips FE B Beard 2060
5 D-30 DPE Loop Write to Read Digital, 50 ips DDPE :
B D-100DPE  Loop Write to Read Digital, 100 ips DEPE
7 D~50 GCR Loop Write to Reed Digital, 50 ips GCR S
8 D-100GCR Loop Write to Read Digital, 100 Ips GCR _|
9 A-~100 PE  Loop Write to Read Analog, 100 ips PE 7]
10 A~50 DPE  Loop Write fo Read Analeg, 50 ips DPE ~Read Analog 95017
11 A-100DPE  Loop Write to Read Analog, 100 ips DPE
12 A-50 GCR Loop Write to Read Analog, 50 ips GCR _|
Legend:
REBSY = Read Busy Signal RAW = Read After Write
WBS8Y = Write Busy Signal

4,23 VORMATTER POWER UP SELF-TEST DESCRIPTIONS

The Drive displays TESTING during the Power Up Tests, and UNIT X when the testing
is complete. If the Drive fails to Power Up, it displays either the failed module or ¢
failure code, Power Up Self-Tests are described as follows:

2.

b,

d,

.

h'

i

4-4

Micro-processor Sanity Check:

Verify operation of the Mieroprocessor.
Kicroprocessor RAM Check:

Verify operation of 8031 internal RAM

Futernal RAM Cheek, Data Pattarn 55H: Failure Code 128
Verify operation of External RAM with Data Pattern 55H.

External RAM Check, Data Pattern AAH: Failure Code.128
Verify operation of Extermal RAM with Data Pattern AAH.

External RAM Check, Addressing:  Failure Code 129

Yerify addressing capability of External RAM.

ID The Formatter: Failure Codes 132, 133, 134
Verify that the Fermatter, Read Analog, and erte/Read Boards are the proper
type for 9610/9660 operation.

Send Test Amp Gain Values to Analog Board: Failure Code 131
Verify operation of Read Analog Board. :

Loop Write to Read Digital: Failure Codes 158-159

Run data through the Write/Read Digital Board, looping it from the output of
the Write Section back into the Remd Section, and verify proper operation at
gll speeds and densities. :

Loop Write to Read Analog: Failure Code 150-153
Loop data, from the output of the Write Section of the Write/Read Board tG
the input of the Read Analog Board, and verify proper operation.
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.93ﬂ09610~999 Diagnosties
1.4 LOADIMG FAILURE CODES:

The 9610/8660 also includes automatic diagnosties that can detect loading fallures,
giving appropriate displays to indicate failures and their possible causes. Table 4-3 list
and describes the displays and related Fault Condition, and Possible Failures that could
cecur during Loading. After successfully eompleting Power Up, load a reel of tspe into
the Drive. If there is a loading falluxe, one of the displays listed in Table 4-3 will
appear.

Table 4-3. Loading Yailures

DISPLAY FAULT CONDITION/POSSIBLE FAILURE
1. CLOSE/DCOR Door Interlock Cireuit: (Drive cannot load)
COVER? : Tape Access Door open, Door Switeh, Drive Eleetronies
Board 8952, Interconnect Board 7228.
2. NO BOT? Ho BOT Marker detected:

Tape Marker missing from fape, Tape Leader too short,
Faulty BOT ©BSensor, Drive ZElectronics Board 8952,
Interconnect Board 7228.

3. ABORTED Automatie Load shoried:
No vacuum, Air lesk in tape path, Drive RElectronics
Board 8952, Servo Boards 7111, 7147, Position Sensors,
tape sticking (ref 2.5.3, Step C)

4, REV REEL Reverse Reel ~ Real wmpside down.
5. PLC REEL Place Reel,
Tape Reel not installed.
6. CHK SLND Check Solenoid - Hub Y.ock  Sclenocid not locking:

Hub Loek Solenoid defective or needs adjustment, Crive
Electronics Board 8852, Interconnect Board 7228.

7. CHK HUB Check Hub - Supply Reel not detected:
Reel~In-Place Tab Adjustment, Reel-In-Place Sensor,
Drive Electronics Board 8852, Intercormect Board 7228.

8, BEKN TAPE Broken Tape - Tape not detected:
Broken Tape, No EOT Marker, EOT Sensor, In’rerconnect
Board 7228, Drive Electronics Board 8952.

9. TAK ARM? Teke-up Arm not operating correetly:
Take-up Arm Position Sensors (Cheek with Arm relaxed),
Drive Electronies Board 7710, Interconnect Board 7228.

i6. SuUp ARM? Supply Arm not operating coirectly:
Supply Arm Position Senscrs (Check w1th Arm relaxed),
Drive Electronies Board 7710, Interconnect Board 7228,
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4,5 FRONT PANEL DIAGHNOSTICS

HNOTE: To perform Diagnosties, Diagnostics Jumper 3574 (on Drive FElectronies Board
8952) must be in ENABLE Position per Figure 5-31.

Disgnostics are divided into six major sections represented by Displays as indicated
below:

Chart Seetinn Display Chaet Seetion Display
A Self-Test SELFTEST D Set Up SET UPp
B Motion MOTION I Calibration CAL
C Drive Adjustment DRV ADJ F Data diagnostics DATADIAG

Egeh  seetion, when accessed, displays its own Menu which further dnndes mtO'
submenus. Figure 4~1 illustrates, and the following subparagraphs deseribe accessmg the
major diagnostie seetions, their Menus and Submenus.

Note that although Set Up and Calibration are contained in the Diagnosties Menu, they-
are not Diagnostic Functions. They are for setting up the Drive for operatien and for
cnlibrating as required. -

DU - — "
UNIT X F* D:%—JL__DIAG —e E2d———  Menu E= Submenu - Ex>——— Submenu
I Scan {o Scan to Sean to
=D =D seleet <z} — select  ——<=D select
Function Function Parameter
or
Parameter

L’
[T
v

indicates press DIAG and proceed to the right.
indicates press DIAG and proceed to the left.
indicates press ENTER and proceed to the right,

NOTE:

o1 A
[T}
v G

Figure 4-1, Diognostics Menu Dynamics (Simplified)

4.5.1 DIAGNOSTICS MENU

Table 4-4 illustrates the overall Diagnosties Menu strueture. Each indent represents a
Submenu accessible from the Main Menu, usually by pressing ENTER. Pressing SCAN
gcceesses the next lower item in any Menu or Submenu.
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93-09610-998 Diagnastics
Table 44, Disgnosties Menu Strueture
A. SELFTEST 4. DENSITY OUTPUT
i. Power Up Test g, Coded
2. Data Test b. NRZ Ounly
5. MOTION Perameters (1) E., CALBRATE Functicns/Porameters {2)
1. 50 FWD 8. 100 FSS L Au;o W
2 ?ﬂ RFV % 100 R3S 1} Confirm? {3}
3, 30 FSS 10.  100FRF E, CALIBRATE (Centinued)
4, 30 RSS 11, 50/100 F b, 800
5. 50 FRF 12, 50/100 R ¢ 1500 5D ips ()
; . ] ips
6. 100 FWD 13, BURN IN e. 8250
7. 100 REY f. WRT CURR
C. DRV ADJ Funetions: (2) 2. Manuel
1. Buffer Arms a. 300
a, Takeup - b. 1500 50 ips (4)
b.  Supply c, 3200 106 ips
2. Hub Sensor d. 6250
a. Not In F. DATA DIAGNOSTICS (2)
b In Place (Monitor) 1. Mode (Test Options)
3. BRL Servo a. On Erroi:
D. SET UP Functions/Perameters (2) 1) .Eontmue
1. Unit Number: 2) "JFO'Q
a. Unit 0 thru Unit 7 b. At EQT:
2, Density Selection 1) Rewind
a. Naormal 2) Step
b. Remote Only ¢, Bleek Size:
3. Defsult Density: 1) "',
a. 800 2) 1288
b, 800 Remote ) 813
e, 1600 4) 1024
d. 1600 Remote & Data:
o, 3200 1) Al Ones
f. 3200 Hemote 2) Al zeros
g. 6250 3) Increment
h. 6250 Remote 4) Random
4, Speed: 5) Alternate 00 - BF
a, Host Select e. fpeed:
b. Auto 1) 50 ins
e. 50 ips 2) 100 ips
d. 100 ips f. Re-Int:
5, Timeout: 1) Stream
a. 25 Ft ON 2) Start/Stop
b. 25 Pt Off 3) Single
6. Sectrity: 2. Commands (5}
a. Ensbled 2. Loep Dig
b. Disabled b, Logp Alg
7. Parity: c. Vryite
a. Cheek d. Wrt W/RE
b. Ign e. Read
8 Long égap?re f. Read Reverse
a. 0.4% INCH #, Read/RR
b. 0.0 TNCH n. FMK Test
¢, L20 INCH i. WRT/WFMK
d. 2.50 INCH i« WR/RR/RD
9. GCR CERR 3. Errors {(Display) (8)
a. ENABLED 8. EIC(0~7,P) xxx (1)
b. DISABLED b. WPAR xxx (Write Parity
10, ARA CAL Error}
o ENABLED e. CMP xxx. (Compare Error)
b. DISABLED d. HER xxx (Hard Error)
11, NRZI cCcg e. STE uxx Single-~Track Error (Corrected)}
8. ENABLED f. DTE xxx. Double-Track Eiror
5, DISABLED g, FME xux (Filemark Error)
12, CLR FBSY Notes _
a, WITH DBY (1) Press ENTER to start motion.
rb_', POSTREPO (2) Press ENTER to enter parameter.
13, IFEN (3) Press ONLINE for yes, DIAG for no.
a. NORMAL (4} Pressing ENTER displays CONFIRM?
b. INVERT Press ONLINE for yes, DIAG for no.
{(5) Fress START/STOP 1o start and stop
{(6) xxx = Quantity of Errors )

Rev D
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Diagnosties 93-08610-989
4,52 OPERATING PROCEDURE

Running the diagnostics consists essentially of pressing specified pushbutions on the
front panel and fcllowing the direction provided by messages on the front psnel display.

After & successful Power Up Self-Test, begin diagnosties by pressing the DIAG
pushbutton, The Readout displays DIAG, and the Drive i5 ready to enter the Diegnostic
Mode of operation. Subsecuently, pressing the ENTER pushbutton accesses the lMain
Menu.

Generally, as illustrated in Figure 4-1, (proceeding from left to right) the Operator
accesses a particular Menu or Submenu by pressing the ENTER pushbutton. He returns
to a previous Menu or Submenu by pressing the DIAG pushbutton. Repeatedly pressing
DIAG exits from the Diagnosties Mode. -

In any Menu, repeatedly pressing the SCAN pushbutton scrolls through functions or
parameters in that Menu. Generally, pressing ENTER eactivates that function or
parameter. In certain Submenus, activating the parameter is done by pressing
START/STOP, LOAD or ONLINE - these variations are described as applicable in the
following subparagraphs. MNote that pressing ONLINE in Diagnostics Mcede does not place
the Drive on line with the Host. ,

4,5.2,1 ENTERING THE DIAGHOSTICS HMODE

In Diagnostic Mode, repeatedly pressing SCAN displays the Diagnostic Functions.
Pressing ENTER enables the f{unction displayed. This sequence is illustrated by the
following chart:

FNOTE: Be sure Diagnostics Jumper is in ENABLE Position. Ref Figure 5-31.

General Chart: Entering the Disgnostics Mode

ACTION DISPLAY ACTION DISPLAY ACTION
Step (Press:) (Press:)
0 UNIT X Press ENTER
1 DIAG DIAG . to activate
: selected

2 ENTER SELFTEST operation..
4 SCAN MOTION
5 SCAN DRY ADJ
] SCAN SET UP Press DIAG to
7 SCAN CAL exit from Menu.
8 R SCAN DATADIAG

Having selected a disgnostie function by pressing ENTER, repeatedly pressing SCAN
serolls through the selected Functions Menus illusirated by the following charts.

4,5.2.2 SELF-TEST

The front-panel-controlled Self-Test cnables the Operator to rerun the Power Up Self-
Tests (par. 4.3) without turning off power, and also to run a Data Write/Read Test.
Chert A illustrates accessing the two Self-Tests. The following subparagraphs deseribe
the Tests.
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93-02610-399 Diagnosties
Chart A. Doing The S21{-Test

ACTION DISPLAY ACTION DISPLAY ACTION
Step | (Press:) (Press:)
0 DIAG SELFTEST Press ONLINE to run Test.
3 ENTER PWUPTEST | ENTER CONFIRM? | Press DIAG to abort Test
2 SCAN DATATEST | ENTER CONFIOM? | and exit from Diagnostics.

NOTE: 1. Do not install tape when running PWUPTEST. If tape is loaded when
ONLINE is pressed, the Readout displays LOADED, and the test is not run.

2. When PWUPTEST is done, if Drive pesses Test, Drive exits from the
Diagnosties Mode and displays UNIT X. When DATATEST is done, if Drive
passes Test, Display indicates PASSED., If Dpive fails either Test, Display
indicates a Fail Code (Tables 4-2 and 4-3).

4.5.2.2.1 POWER UP SELF-TEST

. The Power Up Self-Test consists of tests described in paragraph 4.3.3. To run this
Test, unload tape (as appliceble). Then with the Readout displaying UNIT X, press
DIAG, then ENTER. Press ONLINE to run test, DIAG to abort and exit from
Disgnosties. '

4,5.2.2.2 TDATA TEST

For Data Test, if tape is not at BOT, Drive rewinds tape to BOT, then selects NRYI
Density and proceeds with the Data Test. Note that the Data Test includes the Loop
Write to Read Test to confirm ocperation of the Digital and Analeg Meodules. This Test
is also run in the Power Up Self-Test. Data Test consists of the following subtests in
the order listed. The Subtest Event Number displays as TEST XX, where XX represents
01 thru 2%. If a failure oceurs, the Drive displays a Code per Table 4-5. Pressing
DENSITY displays the Subtest Bvent Number.

The Drive Selects NRZI Density and after each complete series of Tests, selects a new
Density in the following sequence: NRZI, PE, DDPE, GCR.

Subtest Fvent

A, Write with Retries 2 Blocks at 50 ips in Streaming Mode.
I. Set Mode to Streaming.
2. Write with Retry one block.
3. Write with Retry ocne bloek.

B. Write with Retries 2 Bloeks at 50 ips in Start/Stop Mode.
4, Set Mode to Start/Stop.
5. Write with Retry one block.
6. Write with Retry one block.

c. Write with Retries 2 Blocks at 100 ips in Start/Stop Mede.
7. Write with Retry one blocek.
8., Write with Retry one bloek.

. Write with Retries 2 Blocks at 100 ips in Streaming Mode.
9. Set Mode to Streaming.
10. Write with Retry one bloek.
11. Write with Retry one block.

E. Write 1 File mark at 50 ips.
12. Write with Retry one File menus, activating the parameter mark.
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F. Read Reverse 1 Block at 100 ips. Check for File mark Status.
13. Read Reverse on bloek,
14, Check Status. Should be File mark and not BOT,

G. Read Reverse 8 Bloeks at 100 ips, Streaming Mode. Confirm that Drive

does not reach BOT,

15. Read Reverse one block.
16. Resd Reveprse cone bleek.
1Y, Read Reverse one block.
18. Read Reverse one block.
19. ERead Reverse one block.
20, Read Reverse one block.
21. Read Reverse one bleek, -
22, Read Reverse one blouek,

H. Rewind
23. Rewind.

I Read Forward 1 Block at 100 ips. Cheek proper ID Burst Detection.
24, Set Mode to Start/Stop.
25, TRead Forward one Bloeck.

de Read Forward 1 Block at 100 ips.
26. Read Forward 1 Block.

K. Read Forward 2 Bleek at 100 ips in Streaming Mode.
2%, Bet Mode to Streaming.
%28, Read Forward one bhlock.
29, Read Forward one block.

L. Read Forward 2 Block at 50 ips in Streaming Mode.
30. Read Forward cone Block.
31. Read Forward one Bloeck.

M. Read Forward 2 Bloek at 50 ips in Start/Stop Mode,
32. Set Mode to Start/stop.
33. Read Forward one Block.
34, Read Forward one Block.

N. Read Forward 1 Block at 50 ips. Check for File mark Status.
35. Read Forward one Block.
36. Check Status. Should be File mark.

0. Rewind.
37. Rewind.

P. Select next Densily and go to Subtest A. If Density is GCR, abort Test
and display PASSED,

HOTE: 1. Possible Messages that could ocecur during or after the Data Test are:
DATATEST ~ Data Test is being performed.
CAN'T WR - Tepe not loaded or Write Proteeted.
PASSED - Drive hes passed all Tests.

2. Dats Block = 2048 Bytes, Random Daia
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4.5.2.3 CONNECTOR OR CABLE FAILURES

Power Up, Loading, and Data tests can also indicate PCBA interconnection faults
related to cables and PCBA connectors. These Tests and Failure Messages with
associated possible Cable or Connector Failures are listed in Tables 4-6 and 4-7.

A

Table 4-6. Cable oy Connector Frulis

JRTS L SR s

TEST FAILURE MESSAGH FAULTY CABLE OR CONNECTOR

&

E*

{Switech On) CAPSTAN (immediate) Connector J2 on 7147

Power Up CAPSTAN P1 on 7228 Bd
P6 on 7228 Bd
P on 7111 Bd

Power Up TESTING P2 on 7228 Bd
P14 on 7228 Bd
P17 on 77228 Bd

Loading CAPSTAN P3 on 7228 Bd
Losding CLSE DOOR P7 on 7228 Bd
Loading CHK SLND P8 on 1228 Bd
Loading CHK ARMS P4 on 7228 Bd
Loading BOT 2 P9 on 7228 Bd
Loading ABORTED P10 on 7228 Bd

P11l on 7228 Bd
(P10 and P11 on 7228 reversed)

Loading CHE HUB P13 on 7228 Bd
Datatest 202, Subtest 25 . P1 on 9060 Bd
Datatest 285, Subtest 2 P1 on 9060 Bd NOTR: ‘

Pl on 9017 Bd * Connector not pro
P15 on 7228 Bd perly seated or cabled
P16 on 7228 Bd  open eircuited.

Datatest CANT WR P12 on 7228 Bd

NOTE: TFor further information concerning a melfunction, access Data
Diagnosties (par. 5.4.2.7) and sean through the Errors Menu.

‘Teble. 4-7. Printed Circuit Boord Assemblies in Card Cage

TEST FAILURE CODE PCBA NOT PROPERLY SEATED
Power Up 133 9017

134 9060

-FMTR IERR 8951
Datatest 131 + RWND/UNL LED flashes 9017

150 + Subtest Item 1 9060

FMTR ERR . 8951
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4,5.2.4 MOTION DIAGHOSTIC 'TESTS

In Motion Mode, the operator can cheek sand adjust the tape path, and Check Moters
and Servos. Perform Motion Diasgnostics Tests as follows:

After autoloading a tape, press the DIAG pushbutton. The Readout will display DIAG.
Pressing the ENTER pushbutton will cause the Readout to display SELFTEST. Press
SCAN and the Readout displays MOTION. Apain pressing ENTER oaccesses the Motion
Parameters Submentts This sequence of events is illustrated in Chart B. Table 4-8
defines abbreviations displayed in the Motion Tests. .

Chart B. Sezleciion of Motion Parametiers L
ACTION DISPLAY ACTION DISPLAY ACTION
Step (Press:) (Press:)
0 MOTION
1 ENTER 50 FWD
2 SCAN §0 REYV
3 SCAN 50 FsS Press START/STOP
4 SCAN 50 RSS to select and initiate
5 SCAN 50 FRF the displayed Test.
6 SCAN 100 FWD :
7 SCAN 100 REV  Press START/STCP
8 SCAN 100 ¥SS  egein to stop motien
9 SCAN 100 RSS
10 SCAN 100 FRF Press DIAG to exit
11 SCAN 50/100 ¥ from Menu.
| i2 SCAN 50/1.00 R
;13 SCAN BURN IN
Table 4-8. Motion Test Definitions
DISPLAY DEFINITION DISPLAY DEFINITION
50 FWD 50 ips Forward 100 73S 100 ips Forward Start/Stop
50 REV 50 ips Reverse 100 RSS 100 ips Reverse Start/stop
50 FSS 50 ips Start/Stop 100 FRF 100 ips Fwd/Rev/Fwd
50 RSS 50 ips Reverse Start/Stop 50/100 F 50/100 ips Alternate Forward
50 FRF 50 ips Fwd/Rev/Fwd 50/100 R 50/100 ips Alternate Reverse
100 FWD 100 ips Forward BURN I Continuous testing in Forward
100 REV 100 ips Reverse direetion with Rewind et EQT.

4.5.2.5 DRIVE ADJUSTMENT TESTS

Ent_er the Drive Adjustment Diagnostic Mode by repesatedly, as necessary, pressing DIAG
until the Readout displays DIAG. Then press ENTER and SCAN until the Readout

fIiSDlays DRV ADJ. Chart C illustrates accessing the Submenus of the Drive Adjustment
Hode.

Buffer Arm Test. Use the Buffer Arm Tests to verify if the calibretion positions of
each Buifer Arm are adjusted correctly per adjustment procedure, Section V.

?Ub Sensor Test. The Hub Sensor Tests enable testing the operation of the Reel-In-
) lace Sensor and the File Protect Sensor. The digital display indicates the status of
he tape reel (NOT IN = Not inserted; IN PLACE = Tape inserted). The WRITE ENBL
light indicates the status of the Write Protect Sensor.
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RL Servo (Reel Sepvo) — This test exercises the servo system. The RL Servo Test
requires that a tepe reel be inserted (not loaded) before beginning the test. The test
executes a disgnostic load but does not perform a BOT search. If a reel of tape is
not inserted at the start of this test, the readout displays LOADING, then, ABORTED,
In the event that the reel had been loaded before the start of the ftest, the readout
displays G = 1.XX. In either case, the test is not performed. ’

CAUTION
The RL Servo Test is also used in a ecritical adjustment procedure required if any
component of the Reel Servo. Systemm is replaced. This procedure ineludes setting wp
parameters that govern operation of the Executive Program in the Calibration EEPROM,
To prevent corrupiing the Executive Program, make sure that the Calibration Jumper
(ST3) on the Drive Electronics Board is in NON-ENABLE Pesition (Ref Figure 5-31).

Chart C. Drive Adjustment Tests

DISPLAY ACTION DISPLAY ACTION DISPLAY NOTE
Step ' {Press:) (Press:)
0 DRV ADJ #
1 ENTER BUF ARMS ENTER RELAXING i
TAKE X.X
SCAN SUPP X.X
2 SCAN HUB SENS ENTER NOT IN ~
IN PLACE
3 SCAN RL SERVQO ENTER LOADING "k
NOTE:

* Press DIAG to exit from any Menu cr Submenu.
W RELAXING displays as the Arm relaxes, then TAKE X displays. .
Pressing DIAG causes display to indicate: RETRACT, and the Arm retfracts.

This display varies according to Loading status.
# The final display indicates as .follows:

G = 1.XX displays if test is satisfactory. XX represents Reel Servo Gain.
An Error Messages per Table 4~3 displays if test fails.

4.5.2.6 SET UP

- ¥
In the Set Up Mode, the operator sets the basic operating parameters of the Drives
Except for UNIT NUM, DENS SEL, and DEFL DENS, the Calibration Jumper® (ST3)
must be placed in ENABLE Position (EN) for the Set Up Procedures. Set Up cen be
done with or without tape loaded. The basic parameters displayed and set up in thig
Mode are:

# In most procedures of Set Up Mode, and all of Calibration Mode, the Calibra-
tion Jumper must be installed in the ENABLE Position to store the selected
parameters, If the jumper is not installed, and & store (LOAD) operation IS
attempted, the Readout displays, "JUMPER?" and the RWND/UNL LED f{lashes.
Pressing RWND/UNL aborts the Set Up or Calibration attempt. (See Section V.
- Calibration and Set Up, Eleetronic - for Calibration Jumper installation.)
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When Set Up or Calibration is complete, replace the Calibration Jumper to
its original position. CAUTION: DO NOT TURN POWER OFF UNTI
CALIBRATION JUMPER IS5 RETURNED TO ITS CORIGINAL POSITION. To do
so could destroy vital data in the Calibration EEPROM.

UNIT NUM: Unit Number. The Drive Unit Number (Address). This can be get to
any logical number from 0 thru 7. (Cal Jumper can be in either position.)

DEMS SEL: Density selection. When set to normal the drive will operate in locesl or
remote density modes, depending on the REMOTE light on the front panel. When in
REM ONLY, the drive will only sllow selection of REMOTE mecde,

DETVL DEN: Default Density. The Density to which the Drive will default to on’
Power Up. Default Density can be set to 800 cpi, 1600 cpi, 3200 cpi, and 6280
epi, and can he set for Local or Remote (Most) Control. (Cal Jumper can be in
either position.)

SPEED: The Speed to whieh the Drive will defsult to on Power Up. Speed can be
set to 50 or 100 ips, Host Select; cor Automatic BSelect wherein the Drive
automatically selects the speed for optimum performance, based on the Host Re-
Instruct Time. In Host Select, if the Host does not designate, the speed is 50 ips.

TRMEOUT: 25-foot Timeout. The 25-foot Timeout Parameter, when set fo ON,
causes the Drive to stop tape motion and report a Hard Error if no data s
detected within 25 feet of tape. This fealure prevents tape from  running off the
reel at the end of tape.

SECTURINY: Security Erase. Security Erase, when enabled, allows the Drive to
accept a Security Erase Command from the Host which will cause the Drive to
grase tape from its present position {o 3 feet past EQT.

PARITY: For Hosts that provide Parity, the Drive can be set either to cheeck or
ignore parity of Write Data from the Host.

LONG CGAP: Interrecord Gap., To accommodate certain Host requirements, the
Interrecord Gap that results from the Host generated LONG GAP Command can be
set to any one of the values: 0.45, 0.6, 1.2, or 2.5 inches. Regardless of its.
setting, however, Gap Length terminates if a Write Command is received before its
set time. ‘

ARA CAL: Automatic Resd Amplifier Calibration. With this feature enabled, the
Drive automatically sets the gain of the Read Amplifiers when reading or writing
the ARA Burst in GCR. With this feature disabled, the stored gain values are used.

GCR CERR: GCR Corrected Error. When epabled, this feature causes the Drive to
report errors corrected by the internsl "on the fly" circultry in GCR.

NRZI CCG: NRZI Check Character Gate. When enabled, this option causes the
Drive to send the CRC and LRC Characiers to the Host following esch data block.

CLR FBSY: Clear Fermatter Busy. Enabling this option, allows the Data Busy Signal
(DBY) to clesr the Formatter Busy Signal (FBSY). For Hosts that reinstruct after
each FBSY, set this option to "WITH DBY'™ to facilitate streaming. To elear FBSY
after repositioning, following a 100 ips Command, set to "PQSTREPO" .

IFEN: Interface Enable Polarity. Setting this eption to INVERT, inverts the FEN
Signal from the Host. Setting this option to NORMAL, leaves the Signal uninverted.
For Hosts that use FEN as a pulse to cenable the Formatter, set IFEN to INVERT.
For Hosts thet support FEMN, set IFEN to NORMALL.

DENS QUT: Density coding method used on the Host interface. Choose either coded
for reporting of all 4 densities of NRZ ONLY or only report NRZL
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93-09610--998 Maintenance
BECTICN V
MANTENANCE

5.0 GENERAL

rrocedures deseribed herein ape limited to Preventive and Correetive Maintenance that
can bhe accomplished in the field, and includes adjustment and replacement of PCBAs
and other major components of the Drive. PCBAs are not considered field repairable
and, if found defective, should be returned to the manufacturer for repair.

5.1 PREVENTIVE MAINTENANCE

To ensure continued frouble-free operation, complete the following preventive
maintenance tasks regularly as recommended.

5.0.1 DAILY INSPRCTION

All components in the tepe path must be kept secrupulously clean. Daily, or after four
hours of tape motion, inspeet Deck Assembly, Read/Write/Erase Head, Rollers, and
Sensors, for cleanliness. Look for dirt and oxide accumulation. Clean as required.

5.1.2 CLEANING
CAUTION

Using non-recommended cleaning fluids can damage components of the Tape
Drive. Using excessive amounts of the recommended ecleaning fluid can
damage the Tape Drive by penetrating roller bearings, idler roilers, tape
guides, capstan, or drive motor, and destroying lubrication.

5.1.2.1. TAPE REELS

Before installing any tape reel onto the Supply Hub, it is recommended that the inner
surface of the Tape Reel Hub be cleaned with a lint free cloth dampened with clean
water to remove any dirt, gresse or other contamination.

5.1.2.2 ERASE/WRITE/READ HEAD CLEANING

Remove accumulation of oxide and/or dirt from the Erase/Write/Read Head surface
(Fig, 5-1) wusing & eclean lint-free cloth or cotton swab dampened with 1.1.1
trichloroethane or isopropyl alecohol (See CAUTION above). Wipe the Head with firm but
gentle vertical strokes.

COTTON SWAB

Tigure 5-1. Erase/Write/Read Head Cleaning
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Maintenance 93-09610-99
5.1.2.3  TAPE PATH CLEANING
Miscellany (Figure 5-2)

Clean tape guides, rollers (except
Capstan  Reller), and the sapphire
ape  cleaners with a  cofton sweb
dampened with isopropyl aleohol or
111 trichloroethane, Clean the
Capstan rubber Roller with a cotton )
swab dampened with water or, if A
excessively dirty, dampened with mild
soapy water. Dry thoroughly with &

o i g j
clean lint-free cloth. “C““&Q} /,_.\ \ L‘{ji_msm
Reel Loeking Pingers (Figure 5-19) \@ w—mu——}\ — ,
With no tepe reel on the Supply Hub, \“”///\N
press the Manual Reel Locking Lever (f S

(See Seetion , VI, Figure 6-1) while |
manually  turning the Reel Hub L
alockwise until the Reel Locking

i

/‘ Crln

L TE et Q 2l tapz
Fingers extend fully outward, Then Froe e ‘j @,_?.Mmm

ResMAQHETIC KEAD

clean the Rubber Pads on the Fingers
with a clesan cotton swab or cloth

dampened with water or if
excessively dirty, with mild gsoapy Sl sarisar
water. sEHseng

——= TAPE QUICE

After cleaning the Rubber Pads,
again press the Manual Reel Locking
Lever and manually turn the Reel U
Hub  counterclockwise  until  the howeR ———i ]
Fingers retract to original position. ‘\/

5.1.3 ROUTINE ADJUSTMENTS

There are no routine adjustments
necessary to the Tape Drive. DO
NOT make any adjustments except ' ‘
for corrective maintenance. ‘

5.1.4 -LUBRICATION

The Tape Drive uses .only sealed, l—"?—-“:‘—m
life-time  lubricated  bearings. No
lubrication is required. CAUTION: Do
not lubricate.

Figure 5-2. Tape Path Cleaning
5.1.5 HEAD WEAR

The Kennedy Co. ceramic-coated Head normally lasts the lifetime of the Drive
However, the Head should be replaced after 5000 hours of tape motion.

5.2 CORRECTIVE MAINTENANCE

Corrective Maintenance consists of tests and disgnostics for isclating malfunctions to ¢
field-replaceable component. Field replaceable components are itemized in  the
Recommended Spare Parts List (Secticn VI, Table 6-1)
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5.2.3.1 ACCESSING THE DRIVE FOR TROUBLESHOOTING

CAUTION: A solidly gr'oun'degd ESD Wrist Strap should be worn whenever touching or
handling any Circuit Board or othel electronie assembly in the Drive,

93-08610-399

WVARNING: Dangerous AC voltage exist in and about the Voltage Selector, the ENMI
Filter, the Power Transformer, Fan, and the Power .Switch on the Front Panel,
ALWAYS UNPLUG THE AC LINE CORD BEFORE WOREING IN THESE AREAS. (See
Schematic Diagram 7109 (sheet 2) for illustration of ac voltage distribution.

5.2.3.2 SAFETY INTERLOCKS

The Drive includes personnel safety interlocks that operate when the Tape Access Door
or Top Dust Cover is opened. To operate the Drive for troubleshooting, the technician
must defeat the Interlocks as follows:

A, With ac power ON, unload tepe (as applicable).
B. Raise the Deck assembly to Maintenance Position per 5.2.2.

C. On the Drive Eleetronics Board, move the Disgnosties Jumper (ST4 - Ref Figure 5-
31) from its present position as follows:

1. If original position is EN: press and hold ENTER, and move from EN to DIS,
If originel position is DIS: press and hold ENTER, and move from DIS to EN to
DIE,

2. If you intend to test, calibrate, or operate the Drive via Diagnosties
Pushbuttons, move the Jumper from DIS to EN (Do not press ENTER).

3. From Step 1 you have one minute to lower the Deck Assembly and load tape.
If tepe has not been loaded within one minute, repeat Step C.

D. Display flashes "NO INTLEK". Press DIAG to start Disgnostics.

E. To reactivate the Interleck, unlcad tape.
5.3 PARTS REPLACEMENT

Components and Major Assemblies of the Drive are not considered to be field
repairable. If found defective, replace the Compeonent or Assembly with an appropriste
spare part. The following subparegrephs describe replecement procedures for these
Components and Assemblies. For these procedures, unless otherwise directed, place the
Drive on & table top right side up, and raise the Deck to Maintenance Position per
par. 5.2.2.

Torque Reaquirements: Torque screws to
the following standards (inch pounds):
#4-40: 4 to 6; #6-32: 7 to §; #8-32: 8
to 10; #10-32: 18 to 20,

5.3.1 PRINTED CIRCUIT BOARDS
IN CARD CAGE (Fig. 5-3)

TOP COVER

PGB EJECTOR

READ ANAL

A. Loosen two Cover Serews near
ends of the Card Cage Cover,
and remove Cover.

B. As applicable, disconnect
from PCB to be removed.

¢cables

C. Grasp PCB Ejectors firmly, and

5-4

pull ejectors towards the side of
the unit. Board should pop partly
cut of the slot,

Grasp the PCB Ejectors and slide
the Board out of the slot.

(REAR OF DRIVE)
GCOVER SCREW (2)

Figure 5-3.
Card Cage

Rev D
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To replace: Insert PCB iIn Card Cage and press firmly downward until PCB is fully
seated in Mother Board. :

Replace Capd Cage Cover.

5.3.2 DRIVE ELECTRONICS BOARD
Refer to Seetion VI, Figure €-4 for ilustration of the Drive Eléctronics Board.

A, Remove four nuts that hold the Power Supply Bracket to the Chassis, and slide the
Power Supply with Bracket to the left.

B. Disconnect cables from the Drive Electronies Beard.

C. Remove six Mounting Screws that hold the Drive Electronics Board to the Chassis.

D. Unplug the Drive Electronics Board from the Mother Board, and lift it from Drive.
To replace: Reverse removal procedure®.
#*Note: Following Drive Electronies Board replacement, all electronic Set TUps sand
Calibration must be performed. See Sections 5.4.2.9 and 5.5.3.

5.3.3 INTERCONNECT PCBA

: . SOLENCID BRAGKET
Refer to Section §, Figure 6-2

; : . MOUNTING SCREW (2)
for illustration of the
Interconnect Board,

/ SOLENOID BRACKET

A, Noting the location of each

connector, disconnect all < SOILEMOID
connectors from Intercon- e
nect Board, tagging each =
connector for identification /E
and loeation. SOLENOID —~<_ LOCK
MOUNTING SCREWS | ] |I} ACTUATOR
B, Remove four Board Mount- g *
ing Screws. q H
C. Lift the Intercennect Board @i
out of the Drive, PLUNGER
To replace: Reverse k

RETURN SPRING ————2=~

removal proecedure.

53.4 HUB LOCK SOLENOID STOP BRACKET *
(Fig., 5-4) . MOUNTING SCREWS STOP BRACGKET

A, Disconnect two _wires from
the BSolenoid.

B. Remove 2 screws holding Figure 5-4.
Solenoid Mounting Bracket Hub Lock Solenoid
to Deck.

C. Lift Bracket/Solenoid Assembly and detach it from Lock Actuator.
D. Remove the Solenoid (2 screws) from the Bracket.

To replace: Reverse removal procedure. Adjust per paregraph 5.4.2.8. Torgue sereows
to 13 +/-1 inch-pounds.
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5.3,5 READ PREAMPLIFIER

Refer to Figure 5-27, and Seetion ¥, Figure 8-3 for illustration of the Read Preamp
Board.

A. Remove Clamp Plate (below Deck) that clamps cables and the Read Preamp Board:
B. Unplug the Read Preamp Board from the Magnetic Head (top of Deck).

C. Cut tie wraps that secure Read Preamp Cable, and- umplug Cable Connector from
Read Analeg Board 9017. - ‘

D. Remove the Read Preamplifier Board from the Drive.

5.3.6 FAN (Fig. 5-5)
A, Remove all PCBs from Card Cage (paragraph 5.3.1).
B. Unplug connecfor at Fan Body.

C., Using stubby Phillips screwdriver, remove 4 screws holding: Fan to sheetmetal
support.

D, Remove Finger Guard from Fan, and install it on new Fan, using original hardware.

Yo replace: Reverse removal procedure. Note direction of sir flow.

FAN MOUNTING SCREW
(TYP 4 PL)

/‘FAN

T FINGER GUARD

r

FLOW

SHEET METAL FINGIERR GUARD
MOUNTING SCREW

(TYyep 4 PL)

Figure 5-5. ¥an

w
!
<o

Rev D



03-09610-899 Maintenance

5.3.0 TAKE-UP RILEL ASSEMBLY (Fig. &-6)

Tools Required: 9/64th-inch Hex Wreneh

o, Lift cpen Top Cover of the Drive .per 5.2.2.

3, Remove three Sccket-Head Cap Serews from Top Flange, and remove Tep Flange,
¢. Remove two Socket-Head Cap Scre\-vs frem the Vaeuum Hub.

p. Grasp the Vacuum Hub firmly with both hands and remove by pulling upwards.

To replace: Reverse removal procedure.

HUB
MOUNTING SCREWS

. FLANGE
Tor BOTTOM FLANGE

FLANGE
MOQUNTING SCREWS

Figure 5-6. Takeup Reel Assembly
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5.3.8 TAKE~UP ARM  ASSEMBLY (Fig. 5-7)

A. To ensure that the new ArmT will be installed in eapproximately the same angular
position on the Shaft as the original Arm, and the zero point will not be altered,
mark the orientation of the original Arm on the Shaft. A small dot on the shaft
in line with the Arm (as illustrated) will suffice, '

B. Remove the Take-up Arm Retraction Spring as follows:

1. Turn AC power on.

2. Move the Disgnostics Enable Jumper on the Drive Electronics Board to ENABLE
Position (See Figure 5~31) -

3. Press DIAG, then ENTER, and scan to DRV ADJ. Mode.

4. Again press ENTER. The Readout should display BUFF ARMS, .

5. Press ENTER again. The Readout should display RELAXING, and the Take-ip
Arm should unlock from its original position and move to the "relaxed" position.

6. Remove the Retracticn Spring from the Swivel with a Spring Hook or similer
tool. '

C. Using a 1/4~inch box wrench, loosen the Clamp Bolt that secures the Arm to the
Shaft. and lift the Arm Assembly off the Shaft being careful not to remove shims
from under the Arm.

To replace: Reverse removel procedure:

a. Snug the Clamp Bolt to prevent the Arm from turning on the Shaft.

D. Cheek and as necessary adjust Buffer Arm Roller Height per paregraph 5.4.2.1.

¢. Check and as necessary adjust Spring Tension per paragraph 5.4.2.4.

d, Teorque Clamp Bolt to 20 inch-pounds.

e. Replace Diagnosties Jumper to the Non-Enable Position (Power can now be
turned off).

RETAINING RING

REF. DOT

SWIVEL

BOLT

SHIMS

Figure 5-T. Take-up Arm and Supply Arin Assemblies

5.3.9 SUPPLY ARM ASSEMBLY (Fig. 5-7)

A. Remove three Phillips screws and remove Supply Arm Cover Plate from the tcp of
the Deck.

B. Do procedure in parsgraph 35.3.8.
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5.3.10 RETRACT AND PIVOT SENSOR ASSEMBLIES, TAKE-UP ARM AND SUPPLY
ARM (Fig. 3-8)

From sabove Deek:

A. Remove the Supbly-Arm or Take-up Arm Assembly per paregraph 5.3.8 or 5.3.9.

4, Remove Hinge Bracket that holds the Tepe Path Cover and remove the Tape Path
Cover,

C. For Takeup Arm only, remove sérews that hold the Takewp Arm Stop and‘. the
Fixed Cover Plate and remove the Take-up Arm Stop and Fixed Cover Plate.

D. Tor Supply Arm only, remove Supply Arm Cover Plate, and then with & Phillips .
serewdriver, remove the Supply Arm Stop.

Yrom below Deck:

E. On Take-utp Arm Assembly only, locsen the Lock Serew that attaches the Linkage
to the Post, and remove the Linkage. Retain Linkege for later reinstallation.

F. Cut tie~wreps and unplug connector P4 (for Take-up Assy) or P3 (for Supply Assy}
from Interconnect Board 7228,

G. Unplug P1 from Position Sensor PCBA 9069,

H. Remove Phillips Screw and Cable Clamp from bottom corner of Motor. Disconnect
the wires from the Microswiteh, and unsolder the two Mofor Wires. Note that on
the Take-up Motor, the Red Wire connects to the side of the Motor toward the
Cam, but on the Supply Motor, the Red Wire connects to the side of the Motor
a\'Jay from the Cam. MOURTING SCREWS

{2y —‘\\q
From shbove Deck: %3 l

T S NEH
./

5

QE;ESENSOR

s

L. (In this step, support

and Jower the Retract e
and Pivot Sensor Assy as

the last Mounting Serew

is unserewed.) Using a q
Hex W‘rench, completely CAPACITIVE DIST
unscrew, but do not
remove, two Socket-Head ;
Mounting  Screws  that pRIVE TN

attach the Retract and ‘
Pivot Sensor Assembly to ) = i
the Deck. , ‘ L -

PIVOT PIN
{22

— LINKAGE

MICAD SWITEH—a 2 \(f
To replace: CAM PLATE v losast
REVEI‘SQ removal pro_. MOUKTING SCREWS b &l @
cedure., Check and adjust CAM PLATE RN @j - \-Lcek scREw
Buffer Arm per par. cw—/ (’/i\\A
5.4.2.1, feD lj > L BROwWN

tnnsumjf”&”"su"’

RETRACT MQTCA —

Figure 53-8, Take-up Arm Retract and Pivot Sensor Assembly

Rev D 5-9



Maintenance 93-046610-99¢%
5.3.11 MOTHER BOARD PCBA (Fig. 5-9)

A.

B,
C.
L.

&3

Remove Card Cage Cover (paragraph 5.3.1).
“n
Remove all PCBAs from Card Cage.
Unplug power connector J13 from HMother Board.

Using Stutby or Offset Phillips Screwdcriver, Remove six Mounting Serews end move
Center Bulkhead out of way.

Remove seven Phillips Head Screws that secure the Mother Board to the Chassis.

Unplug Mother Board from -Drive Electronies Board and ,being careful. nmot to
damage the Connectors on the Mother Board, slide the Mother Board back and
rotate it upward and out.

To replace: Reverse removal procedure.

MOTHER BOARD

Figure 5-9. Mother Board
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5.3.12 OPERATOR CONTROL PANEL
PCBA (Fig. 5~10)

A. Remove Panel Assembly feom Deck par
paragraph 5.3.22.

B, Cut tho Tie Wraps that attaeh ihe
Switeh oand  Soleneoid  Cable to the
¥CBA.

B. Using A Nutdriver, remove six Meunting
Muts, and remove the Operator Contrel
Panel PCBA.

To roplore: Reverse vamovel procedure.
Align  the PCBA so thet switch
actuators can be moved {freely in the
openings in the Y¥ront Panel

CPERATOR ~w

CONTROL PANEIL A ‘
7 G

TIE WAAP K%gﬁgf
&2
e 3"
7
MICHO SWITCH s
CAULE / o

MOUNTING NUTS (G)

J9

Figwe §~10.  Cperator Contral Panel PC3A

5.3.13 EMI FILTER
Refer to Seection VI, Figure 6-4 for illustration of EMI Filter.
A. Tura off AC power snd disconnest Line Cord from the AC power source.
B. Lift Deck Assembly into Maintenance Position per 5.2.2.
C. Disconnecet input and output wires from EMI Filter.
D. Remove two serews and remove EMI Fliter.
To replace: Reverse removal procedure.
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$.3.04 DRERL-M-PLACE SEMNEQR ASSEMBLY (Fig. 5-11)

Refer t Figure 6-2 for top view lceation of Sensor Assemblies.

A. Remove two Phillips serews gnd two Epacers.

B. Cut away Tie Wraps, and unplug the Cable from J13 on the interconnect PCBA,
C. Remove the Recl-li-Place Bensor Agsembly.

b

To replase: Reverse removal procedure.  Align  the Reel In Place  Sensor
Assembly ecentered within the chassis flanges and pavallel with the Flange
Surfoces, and with the specified space between the Sensor . Assembly and thc
Bensor Tab. Torgue Mounting Serews to 7 +/~1 inch-pounds.

e MOTOR

~—SENSOR TAB (2}

y

0.125%0.028 »
{2 PLACESD)

cat-= CHASSIS FLANGE (2)

'SENSOR ASSY
SCHEWS (2)

FILE PROTECT
SEN3QR ASSY

Figure 5~11. ¥iloProtest and RBeal-In-Ploce Scmsor Assemblies (Botfow View)
5.3.15 PILE-PROTECT SENSOR ASSEMBLY (Fig. 5-11)
Refer to Figure 6-2 for top view loeation of Sensor Assemblies,
A, Remove two Phillips serews and two Epacers.
B, Cut away Tie Wreps, and unplug the Cable from J12 on the interconneet PCBA,
C. Remove the Tile Proteet Sensor Assembly.

To peplace: Reverse removal procedure. Align the EReel In Place Sansor
Assembly centered within the chassis flanges and parallel with the Flange
Surfaces, and with the specified space between the Sensor Assembly and the
Sensor Tab. Torque Mounting Screws to 7 +/-1 inch-pounds.
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5.2.48 SURPPLY ARM LIMET SENIOR

A.

C.

D.

G.

H.

- (Figure 5-12)
Open Top Cover of the Drive per '5,2.2‘,‘

and lift off
the Supply Arm

lemove 3 phillips screws,
the plate thal coveys
(Ref Figure 6-2).
‘kemove 2 Phillips screws that hold the
Limit Sensor to its Mounting Plate,

Raise the Deek to Maintenance Position
per 5.2.2,

Unplug  Conneecior P16 from the

Interconnect PCBA.

Remove two Cable Clamps {rom edge of
Interconnect Board.

Serews and move the
Board and its Mounting

Remove three
Interconnect

- Plate out of the way.

Remove tie wraps a8
remove the Sensor.

necessary, and

To peplaee: Reverse remcoval procedure.
No adjustment required.

52,17 TARE-OP ARM LIME{ SENSOR

r

E.

(Figure 5-13)

Opern Top Cover of Drive and raise
Deck to Maintenance Position per 5.2.2.

Remove 2 Phillips screws that held the
Limit Sensor to the Mounting Bracket.

Unplug Connector P15 from the Inter-
connect Board and remove tie wraps.

Remove pins from connector housing,
and pull the eable through the prommet
in the Deck.

Remove two bolts and remove the

Sensecr from Sensor Bracket

Tn replace: Reverse removel procedure.
Adjust per specifications {llustrated, If
it is neecessary to adjust the Sensor
Bracket, to access the Serews that hold
the Bracket to the Deck, remove the
Lower Screw from the Deck Cover

Hinge, and open the Deck Cover as far as

it wil go.

Rev D
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SCREWS

SENSOR

=
Jé?
t:‘_'-‘_-‘.‘._u

_’H
o

Figure 5-12. Hupply Arm
Limit Sensce

DECK
///F ‘fENSOR //“CABLE

[l N ya
(@ YA
) Z/*%iwm\

SENSOR BRACKET

i ptteeee 00,10 10,06

0,18%0.08

TENSION ARM AS3Y

Figure 3-13. Tukeup Arm
Limit Seasor
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5.3.18 12-YD2C BEGULATOR ASBEMBLY (Pig. 5-i4)

A. Remove 2 Phillips serews that hold the Heat Sink to the Deck.

B. Unplug connector J1, aﬁd remove the Assembly and the Spacer under the Asgsembly,

To veplece: Reverse removol precedure.

HUB LOGK BOQLENQID ™
(REF)

12V REQ. PCRA

s

J

SPACER {=>
(Hiddon) o HEATSINK o :il;»
@ P
TS A~ i
. SCREWS

Figure S~14. 12-VDC Rcgulaior Power Supply
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5.3.19 5-YDDC REGULATOR POWER SUPPLY (Pig. 5-15)
A. Lift the Deck and secure it in Maintenance Position per 5.2.2.
B. Umplug the five connecters indicated i Figure 5-15 from the Power Supply.
J. Remove four kepsnuts that hold the Power Bupply Bracket fo the Chassis, and
remove Power 3Supply.
Yo penlogey Reverse pemoval precedure. Conneetors Cables route as follows:
J1 (o Power Transformer 45 to Drive Electrcnics Board

J3 to 12VDC Regulator Jd6 to Mother Board
J4 to Servo Power Amplifier

-__‘E\,'\ KEPSNUTS
|

j

CHASSIS A, Top View
b
{
D
)] B._Side View
YO0
3ap (i
Q J BRAGKET MOUNTING
CHASSIS T 7 J KEPSNUT
e SN —

T
NJNP‘ (5)

Pigure 9-15. S$~YDC Regulator Power Supply
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5.3.20 SHRYVO AMPLIFIER ASSEMBLY
The Serve Amplifier Assembly Figure $-16) consists of Servo Power Amplifier PCBA
P/N 90~07111-XXX mounted on a Heatsink, and Servo Preamplifiec PCBA P/N 90-07147-

XXX, The Servo Amplifier Assembly is mounted on the inside surfsce of the Chassis as
ilustrated in Figure 6-4, Remove the Servo Amplifier Assembly as follows:

Ao Ralse the Dack Assembly 1o Maintenance Position per $.2.2.
B Remove teop left transformer lamination securving bolt from -Power Transformer.
C. Unplug Power (J1) , Control (J1) , and Motor Drive (J2) Connectors.

D. Remove two Phillips Head Screw that hold the Servo Power Amplifier to the#sri'de‘
of the Chassig.

E. Remove two Nuts that hold the Heatsink to the floor of the Chassis,

F. Lift the Servo Amplifier Assembly up and off the Spacer and Mounting Studs.

To replace: Reverse removal procedure. Adjust RL SERVO per paragraph 5.3.3.

e

SERVO PREAMPLIFIER
PCBA (y,‘?

/‘/

SERVO POWER AMPLIFIER
PCBA

; MOTOR DRIVE
& i, CONNECTOR

PCBA MOUNTING NUT (6)

MOUNTING
SCREW (2)

—

POWER
CONNECTOR

MOUNTING NUT (2)

‘ GONTROL CONNECTOR

i HEATSINK
N g s SPACER
N I
) F
i 5-16.

Servo Amplifier Assembly
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5.3.21 BLOWER ASSIMBLY (Fig. 5-17)

A. Remove eight Phillips Serews that secure the Blower Assembly Cover to the Blower
Assembly, and remove the Covery
B. Remove the Toke-up Reel Assembly per paragranh 5.3.7 (to access Blower Assembly
Mounting Screws).
C. Unpluz the {wo Reel Motor Connectors.
D. Unplug the Control Cable Connector from the Power Amplifier.
E. Remove twelve Phillips Serews that attach the Blower Assembly to the Deck (these
serews are accessible from the top of the Deck). :
F. Remove the Blower Assembly.
To replace: Reverse removal procedure.
TOP
A
MOUNTING SGREWS (12) l VACGUM MOTOR COVER -
\DECK /BLOWER 20X \
i~ el v = T
//l.-«m T e i e s in e Vs s it n ot mt rm i 1 o 2 ] LRSS i -5 =4
I e e e e R el bl
TU REEL MOTOR /4 { { 1 W
] i _.q...L.':}:fl:.*‘ )j 1
I i ST
| I | 1!
! I P h
!
:: ' I | i :I
] ! | l ' |
o i rh
o i I byl
P ! I [
i | | h
ol I !
i bom Ry
. o [ : ot _ﬂ
CONTROL I L rl. s Doy D
CABLE =| ——————————— ~ 5 : __________ J f
1 Emachy
W\ I I o~ FEEMHRU/ {sup REEL
NIzzozzzooooond S \\\\\, MOTOR CONN.
s s VACCUM MOTOR
/ \BLO‘NER BOX COVER
SCREWS (3)
Pigawwe 5-17. Dlower Assembly
Rev D
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5.3.22 PANRI, ASEY, DOOR HICROSWITCH, AND DOOR LOCK SQLENCID (Fig 5-18)

A. Remove four Phillips screws (two at each side) that attach the Panel Mount Angle
Brackets to the Deck.

B, Slide the Panel forward, a‘nd disconneet wires from AC Power ;‘Swvitjczh°

C. Remove Connector Pl from the Cperator Conirol Panel. When the
Panel is clesr, slide the Ponel beek away from the Deeks -

D. Using & Phillips Serewdriver, ops desired, remove the
Door Microswiteh or the Decor Lock Solenoid: -

1. Por Microswiteh, lower the Access Door and
remove two Mounting Serew (Go to 3)..

L enar 2, Tor Solenoid, remove iwo  Brackel

Mounting  Serews  that  attach  the
Solenoid to the Panel Assembly (Go to
3.

SCREWY

3. Pull Itemm away from Panel
Assembly and disconneet wires.
Per Solenoid, remove Solenoid
from Mounting Bracket.

To peplage; Reverse removal
I procedure. However, - when
i removing the Sclenoid, it wes
necegsary to disturb the Hinge
that connects the Door to the
Panel Assembly. When replacing
the BSclenoid, before tightening

/ the DMounting Brackeit Serews,
/ adjust the Door so that it fiis

correctly when closed.

WIRES FROM
MICHOSWITCH &
JOLEROID

000R MIGROBWITCH

POOR LOCK SOLENOID

AC POWER
SY/ITCH CONRN,

ANGLE
CRAGRET
(2}

Pigure =18 Ponel Assombly

5.3.28 SUPPLY HUB  ASSEMBLY
(Figure 5-19)

HUB CAP,

HUEB MOUNTING
BCREWS

A. Open Top Cover per 5.2.2.

B. Remove two Screws and remove
Hub Cap.

C. Remove two Hub Mounting
Screws,

D. Grasp the edges of the Hub
firmly and pull upwaerds.

P
o

Te replace: Reverse  removiul
procedure.

Figure 5-19. Supply Hub Assembly

§-18 Rev D
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5.3.24 PLUX CATR (Figure 5-20)

Maintenance

CAUTION: Do not disturb the two Nuis that hold the Tlux Gate to the
Mounting Block. To do so could throw the Flux Gate out of adjustment.

A. Bet the Drive so that the Buffer Arms are positioned sll the way to the Limit
Sensors (Buffer Arms fully retracted). This can be done by turning the Drive ON

o with uo tspe installed.
B. Turn the Drive OFF.

> Tape a piese of plastie
foam over the sensing
surface of the Magnetie
Head.

D. Raise the Deck {o
Maintenance Position per
3.242.

E. Loosen the 8et Serew that
holds the Spring at the
base of the Flux QGate
Shaft, and remove the
Spring from the neole in the
Shaft,

F. Using Snap Ring Pliers,
remove Re-tainer Ring.

G. Blide the Flux Gate Shaft
out of the Mounting Plate.

To Replace: Reverse
removal procedure.

5.3.25 CAPSTAN (Vigure 5-21)

A, Remove Hex-Hesd Saorew
and Washer from the
center of the  Capstan
Wheel,

B, Slide the Capstan Puller
P/N 54~00100-0801 over the
Hub Flenge. Tighten Thumb
Serew  to  loosen  the

Capstan, and remove
Capstan. _
To reolace: Reverse

removal procedure.

MOUNTING - FLUX GATE
BLOCK
‘- S =
T NUTS > |\ ]
DECK o L@ ® Y
AW, o] ] [
E i ¥ % Y

\MOIJHTING PLATE

—RETAINGR RING

— SRAFT

V‘/
- SPRING
< :v '
> SOGKET HEAD

@J—m—- 5ET SCREW

Riguee 5-20.
Flug Gate Removal

~ THUMB SCREW
CAPSTAN PULLER

.:; CAPSTAN YPHEEL
g
[ )

e

=
[~ GAPSTAN PALER
CAP

HUB FLANG

Figure 521,
Cspstan Removal

CAUTION: Removing Cepstan without a Capstan Puller could damage the
Cepstan. If Capstan is removed without a Puller, it is advisable to replace the

Capstan.

Rev p
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5.3.26 CAPBETAN WOTOR

¥ the Copstan Motor is defective, end the Capstan Motor Mounting Plate is in 2ood
condition, replace the Capstan Mofor es fellows (DO NOT DISTURB THE MOUNTING
OR ADJUSTMENT SCREWS FOR THE MOUNTING PLATR): (If the Mounting Plate is
damsged, see paragraph 5.3.27.)

A, Unplug two wires frora the Cupstan Motor, and unplug the Tachometer Cable from
46 on the Interconnect Board (remove tie wraps ss required),

B. Remove Capstan per 3.3.25.

C. While supporting the Capstan Motor from below Deck, remove four Mcunting Serews
‘that hold the Capsian Motor to the Cepstan Motor Mounting Plate. ,

D. Lower and remove the Capsitan Motor from the Deck.
E. Calibrate the Capstan Servo per Seetion $.5.3.

To vepipee: Remove Capstan and Capstan Motor Mounting Plate from Spare Capstan
Motor Assembly. Reverse removal procedure. If the Capstan Motor Mounting Plate
(still mounted on Deek) has not been demaged or disturbed, no adjustment is
necessary.

5.3.27. CAPSTAN MOTOR ASSZMBLY
- {Rigure 5-22)

SCREWS (3
Replace Capstan Motor Assembly ONLY CREWS ( ’X
Ir CAPSTAN MOTOR MOUNTING R
PLATE IS DAMAGED OR DISTURBED: e

A, Umplug two wires from  the
Capstan Motor, and unplug the
Tachometer Cable from J6 on the
Interconnect Board {remove tie
wreps as required).

B. Remove three Phillips secrews that . SPACER
hold the Capstan Assembly to the WASHER
Deek (Access from the top). LocK

C. Remove the  Capstan  Motor SCREWS
Assembly by lowering it through =
the Deck. Retain the Spacer - DEGCK ~ CAPSTAN
Washer that was Dbetween the \ MOUNTING PLATE
Deck and the {triangular Capstan : 3
Motor Mounting Plate. Note its Vi n///////////rgﬁx[,;fy
position, o DETAIL A-A

To rpoplace: Reverse removal
prceedure.  Adjust Capstan  as
follows:
Pigure §5-27. Capston Notor Assembly
Caopstan Adjustment

The Capstan Motor is suspended on & firiangular Mounting Plate, one corner of which is
held firmly in place by o Mounting Serew, while the other two corners are held in
place by the eclamping action of two other Mounting Screws and the Lock Screws (See
Detail A-A). Adjustinent of the Capsten consisis of adjusting the gap between the two
adjustsble corners of the Mounting Plate and the Deck Plate. Proceed as follows:

5-24 Rev D
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A. Tighten the Mounting Serew loeated at the center point of the Buffer Arm path to
8 +/~1 inch-pounds.

B. Tighten the rvemaining two Mounting Serews until the Capstan Motor Mounting Plate
rests lightly against the {wo Loek Sprews.

C. Prom this point, adjust the Capstan per the following Procedure 1 or Procedure 2:

Prowsdure 1. (Ths mers accurate precedure)

fle

De

Co

[

f.

Rev D

lnstall and load a write-protected Pericomp Tracking Tape (Pevicomp P/N
TRE06884), .

Using Data Dicgnosties in the Diagnosties Menu, select MODE, SPEED, 50 IPS:.
then, COMMAND, READ. With Front Panel DENSITY Switeh, set Density to 800
CPL

Connect the vertieal input of an
Oscilloscope to TP 501 on Resd ——

Analog Board 2017. Set Oscilloscope o
controls tor Vert 0.2v/div, Ioriz Py
0.1uSec/div,

s

B

Press START/STOP to start the
Read Operation selected. The display
on the Oscilloseope should be a3
illusirated:

Capsien Traekingy Waveform

Adjust the Scope Vertical Gain to obtain & waveform amplitude of the higher
peak (P1) of 5 em. The amplitude of the lower waveform (P2) should be ="80%
of the higher waveform.

If waveforrmn fails to meet the specification per Step e, locsen one of the Loek
Sorews slightly, and tightem the sssociated Mountivg Seretw, noting the effeet on

the waveform. If adverse, return Adjustment Serew and Mounting Screw to their

original positions and repeat this step with the other Mounting Serew and
Adjustment Serew. NOTE: During this adjustment, if necessary, readjust Secope
Vertical Gain to keep higher peak at 5 em. :

If in Step f the Capstan cannot be adjusted per specification, Loozsen one of
the Mounting Serews and tighten the associated Loek Serew. Then repeat as
necessary with the other Mounting Serew and Loeck Serew. NOTR: During this
adjustment, if necessary, readjust Scope Vertical Gain to keep higher peak at 5
cm.

Repeat Steps f and g until correct waveform relationship is obtained.
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Procedure 2: (Do this Precedure only if Traeking Tape is not available)

e

b.

5.

$.5.28

Ao
B,

nstall and lond a reel of tape.

S

Using the Diagnostic Menu and, while observing the tape asz it runs over the
Capstan, run tope in Forward/Reverse/Torward Mode at 50 ips.

Tepe should run swmoothly over the Capstan less than +/-0.01 inch sideward”

movement. If sideward movement is within tolersnce, do all fthree of the
following Substeps. I sideward movement is excessive, start with Substep 3.

Evenly tighten the iwo Lock Screws.

Recheek sideward movement. If satisfactory, adjusiment iz complete, omit the
remaining steps in this procedure, If sideward movement is excessive, proceed
with the following sieps. .
With tape moving in ¥Ywd/Rev/Fwd Mode, logsen one of the Loezk Serews
slightly, and tighien the associated Mountiny Eerew, noting its effeet on lateral
tape movement. If adverse, return Adjustment Serew and bMounting Screw to
original positions and repest this step with the other Mounting Serew and
Adjustment Berew.

Repeat Substeps 1 to 3 until adjustment is satisfactory or, If in Substep 3,
propepr adjusiment cannot be obtained, leszen one of the Mouriiny Serews and
tighten the asscciated Loosk Serew. Then repeat as necessary with the other
Mounting and Lock Eerews.

Caolibrate the Capstan Servo per Section 5.5.3.

ROT/HOT SZNE0R ASSEMBLY  (Fig, 5-23)

Raise the Deck Assembly to Maintenance Position per parsgraph 5.2.2.

Woting orientation of Copnestor in
Reeeptacle, unplug the Connector from
J9 on the Interconnect Board (Remove
Tie Wraps as required)

Hoting wire eclor orientation, using a
small common screwdriver, remove the TO REMOVE PIN
pins from the cable connector.

Remove three Phillips Serews frowm
Plate on which the Interconnect Board

SENSOR

IHSERT SCREWDRIVER

MOUNTING

is mounted, and move the Plate and RN soAEws
Interconnect Board out of the way. RED
Remove two Phillips Serews thai hold casts

the Sensor in place.

Remove the Sensor and pull wires
through the hole in the Deck.

Figure 5-23. ROT/B8OT

To replace: Reverse removel procedure: Sensor Assembly
Reconnect pins with wire coler oriented

as illustrated, end as notcd in Step C.

Plug Connector into Receptacle properly

criented as noted is Step B.

=22
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5.3,20 TAPE-IN-CHANNWEL IRMITTER AND TAPE-IN-CHANUEIL SENSDR ASSEMDLIES
(Fiz. 5-24)

A, Lift the Deck Assembly and lateh Pit in Maintenance Position.

B. To remove Tepe-In~Channel Emitterh Assembly only:

1. Unplug Connector J10 from the Iterconnect Board.
2. Using a small common serewdriver, remove the two Pins from the Couneetor
Housing. Note their positions. :
3, Remove two Cable Clamps frem edge of Interconnect Board,
4, Remove the three screws securing the Interconnect Beard Mounting Flate to the
Deck. Pull the Interconnect Board and itz Mounting Plate away from the Deck.
5. Cut the Tie Wraps that hold the two wires in the Herness Assembly, _
6. Remove the Emitter Assembly Mounting Serew through the opening provided by
removal of the Interconnect Board. :
7. Remove the Emitter Assembly through the top of the Deck, bringing the two
wires up with the Assembly: Push cach Conmnector Pin through the hole in the
Deeck one at a time.
C. To remove Tape-In-Channel Sensor Assembly only:
1. Unplug J11 from the Interconnect Board,
2. Do Steps B.2 thru B.5 rhove.
3. Remove the Sensor Assembly Mounting Screw
through the opening provided by removal of the
Interconneet Board.
5. Cut the Tie Wraps that hcld the two wires in
the Harness Assembly. et tigERT SCREWORIVER
6. Pull the Sensor Assembly through the top of the @@:um TO RGMOVE P
I

Deck, pushing the wires through the opening one . -

at a time. T Q&‘“G” WIRE
GRY —} et

To replsee: Reverse removal procedurs. Insert a wa:\\\ |

2-ineh straight piece of wire into the heoles ‘5;3 MoLNTIHG

provided in the Sensor and Emitter Assemblies, (/

and align the Emitter with Sensor Assemblies by &

pointing the two wires directly at one enother.

Then, tighten the Assembly Mounting Screw to 3.5 Pigurs 5-24.
+/-0.5 inch-pounds. Tepe-In-Channel
Emitter Assembly
5.3.50 VACTUM MOTOR ASSEMBLY (Figure 5-23) and Semsor Assembly

A. Remove the Blower Assembly per paragraph 5.3.21.
B. Remove four Phillips secrews that hold the Vacuum Motor Cover to the Blower Box.

C. Lift the Vacuum Motor Cover from the Blower Box, disconnect the Feedthru
Connector from the Vacuwm Motor Cover, and remove the Vacuum Motor Cover.

D. Unplug the Vacuum Motor Connector.
E. Remove four Phillips Serews that hold the Vacuum Motor to the Blower Box

-

F. Cut Tie Wraps end remove Vacuum Motor Assembly from the Blower Box.

1o replacs: Reverse removal procedure,

Rev D
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COMNECTOR

6]

T SCREW(4Y

MOTOR @

Pigure 5-25. Vecwwm iotor Assmubly, Shafi Eud View (Cover Remeoved)
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5.3.31 BUPPLY RERYL MOTOR ASSEMBLY (Figure 5-28)

A.

Remove Supply Hub Assembly per paragraph 5.3.23,

Remove four Phillips serews that attich The Reel Motor to the Deaek.

Unplug the Reel Motor Connector and remove the Resl Motor Assembly,

Remove Collet from Reel Motor Assembly and  transfer to new Reol Motor
Assemlly.

To teplsce:s Reverse removal procedure. Adjust Collet with Collet Height Adjustment
Tool P/N 54-00106-001:

8. Mount the Teol on the Collet. Tighten the Tool Mounting Seraews.

b. flide the Collet and Tool onto the Motor Shaft. Let the Spacer Pins rest on
the surface of the Motor. ,

¢. Tighten the Collet Set Serew, and remove the Tool.
d. Adjust RL SERVO per paragreph 5.5.3.

SCNEW

(2)
/ i BUBPLY
l' {‘:‘i "' SPACER
AEEL MOTOR SCREWS COLLET _fi iz AN _f, / IR (2)
HEIGHT T ‘
ADJUST Er‘ “l TAKLEUP
TeoL i: Rt SpaceR
t Hv./ PN (2)
HUB LOCK
SOLENCID REEL HOTCH éali IOTCR IHAFT
A CHASSIS  THREADED I, . rcE
If" l 8 HREAD: Ir RECESS  _sur serEw
i ~COLLET
T | — X- .g::‘:‘/
r—--l,_,L‘_;. i = T e [
N L kol . r
f [ e ! i |
J’ !
o
.

COLLET r

|

LOGK AGTUATOR i
. |

|

MoTon

1718*

|l

Pigure $26. Supply Heel Motor Assembly

53,32 TAKE-UP BEFL MOTOR ASSEMBLY

A,
B.

Remove Take—-u[; Reel Assembly per paragraph 5.3.7.
Lift Deck Assembly and lateh it in Maintenance Position.
Remove eight Phillips Serews and remove Cover from Blower Box.

Remove four Phillips Motor Mounting Serews (same as in Fig 5~26) and lower the
Reel Motor enough te access the Motor Conneetor inside the Blower Box.

Diseconnect Moter Connector, and remove the Reel Motor.

To replace: Reverse removal procedure. Adjust Collet per 5.3.31. Adjust RL SERVO
Per paragraph 5.3.3.
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5.3.33 MAGHRTIC  HEAD
ABSEMBLY (Figure 5-27)
A. Remove two Phillips head SSQEMF PEBA
screws and remove Card S

Cage Cover. _
. ‘ WRITE

By Unplug Erase Cable from > CABLE
the  Read/Write Digital b2 ‘>/FHB BOM)

Board (9060)XRef Fig. 6-5)
C. Lift Deck Assembly fto

Maintenance FPosgition per
5.2.2.

D, Cut the tie wraps that
secure the Krase Cable.

N

E. Remove the Read Preamp-
lifier per paragraph 5.3.5.

F. Unlatech &and lower the
Deck Assembly.

G. Open the Top Cover per
5.2.2 and brace it open.

O. Open the Tape Path Cover A
and pull the Erase Cable

through the Deck.
I. Disconnect the Write Cable e
from the Magnetic Head \3 :
\

J. With a  7/64~inch  Hex
Wrench, remove the serew
that holds the Magnetic
Head, and remove the .
Magnetic Head. Pigure 5-27.
‘ Megnetie Head Assembly ond Read Preamplifice PCBA

To replees: Reverse removal precedure. Be sure that the Magnetie IHsad i{s pushed:
tightly against the Alignment Pin before tightening the Hex Serew that holds the
Head Plate. Adjust Kead fkew per paragraph 5.4.2.9.2, Step D,
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5.3.34 TAPE CUIDE REPLACEMENT (Figure 5-28)

Specinl Teol Reguired: Alignment Tool P/N 54-00103~001.

A, Using a Hex Wrench, remove Mointing Screw and the applieable Tape Guide.

B. Install new Tape Guide; but leave Mounting Serew loose.

C. Align the Tepe Guide by “inserting the pins on the Alignment Tool ints the holes
in the top of both Tepe Cuides as iliustrated. The Alignment Pins should insert
sil the way into the holes in the Tape QGuides, and the Access Holes in the Toal
should align with the Tape Guide Mounting Screws. ‘

D. Tlghten the Mounting Serew DY inserting the Hex Wrench through the A(.cess
Hole in the Alignment Tool.

ALIGNMENT

TAPE GUIDES

GUIDE PLATE

Figure 5~28. Tape CGuide Alignment

3.4  ADJUSTHMENTS
5.4.1 PRELIMINARY CHECEKOUT
Power Sepply Cheek: Verify Power Supply cperation as follows:
A, ‘Raise the Deck Assembly to Maintenance Position per 5.2.2.

B. Disconneet Power Connectors P4 from the Drive- Flcctm“ncd PCBA and Pl from
the Servo Power Amplifier PCBA.

C. Connect the -AC Power Connector to the Drive and an AC outlet, and turn on

AC power.
D. Using a digital voltmeter, verify voltages at Power Connectors &s follows:
Conn  Pin Yoltage ‘Tolerance Conn Pin Voltage Tolerance
P4 1 +5 +0.25/~0.05 P4 7 -50 +/=7.5V
P4 2 +12 +/-0.5 P4 8 +50 +/~7.5V
P4 3 -12 +-~0.5 P4 9 +24 +/-4.0V
P3 1 ~-24 +/-4.0V

E. Turn AC power off and Wait about 10 seeconds; then reconnect Power
Connectors P4 and P1 to Drive Electronics and Serve Power Amplifier PCBAs.
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5.4.2 BUFPER ARMS ADJUSTMENT
5.4.2.1 BUFFER AIM ROLLERS & FIXED ROLLERS HEIGHT ADJUSIMENT (Fig 5-29)

A,

B,

General: Height adjustment of the Fixed Rollers and Buffer Arm Rollers require the
use of prClﬂl Height Adjustment Gauge P/N 54-00104-001, Whenever one of these
components is replaced, or its height disturbed, it must be checked for proper
height and adjusted as necessary. 3

The Height Adjustment Gauge (Gauge) is a type of template that bolts onto the
Deck Assembly at three points, and spans over the two Fixed Reollers and the two
Buffer Arm Rollers at a specified height. These Rollers must be adjusted vertlcally
so that they just touch the underside surface of the Gauge.

Adjusting Buffer Arm Tape Roller Height: Adjust the applicable Buffer Arm Tape
Roller as follows:

Special Items Required: Set of Shims P/N  28-0066-001/-002/-003/-004/~005. These
correspond to dimensions: .032/.062/.003/.005/.010 inch respectively.

1. Remove The Supply Hub per paragreph 5.3.23.

2. Remove .the Reel Motor Mounting Serew nearest to the Hub Lock Solenoid
(Figure 5-28).

3. Remove the Tape Guide Mounting Serew from each Tape Guide (Fig. 5-28).

4. Remove the Cap (Fig. 5-28) from each Tape Guide. Leave the rest of the
CGuide in place.

5. Turn AC power on.

CAUTION: LEAVE AC POWER ON UNTIL ALL ADJUSTMENTS ARE
COMPLETE.

6. Place the Drive In Drive Adjust (DRV ADLJ) Mode. The display should indicate:
RELAXING, and the Buffer Arms should relax.

CAUTION: DO NOT TOUCH FRONT PAHEL CONTRCLS APFTER THIS POINT
‘ UNTIL INSTRUCTED TO DO 50.

7. Place the Gauge onto the Deck so that the three threaded Pins fit into the
center holes in the two Tape Guides and the vacated Motor Mount Hole.

8. Screw the three Threaded Pins into the holes vacated (per Steps 2 and 3),
move the itwo Feeler Arms so as to clear the two Fixed Tape Rollers, and
tighten the Threaded Pins to secure the (Gauge to the Deck.

9, Construet & 3-inch circumference loop of tap.

10. Place the Tape Loop around the Tape Roller on the Buffer Arm, end move the

Buffer Arm until the Tape Loop is near the Retaining Pin on the Gauge. Then,
lift the Retaining Pin and drop it into the Tape Loop so that the Buffer Arm
is held in position by the Teape Loop and Retaining Pin. The upper surface of
the Tape Roller should just contact the lower surface of the Gauge.

11. Rotate the Tape Roller. The Tape Roller should be bearly touching the Gauge,

and should rotate easily with .no frietion against the Gauge. Distance between
the Gauge and the Roller should be less than 0.001-inch feeler. Check this with
a common Feeler Gauge.

12. If the height per step 11 is incorrect, relesse the Buffer Arm from the Tape

Loop and remove the Buffer Arm per 5.3.8, Steps B.5 and C, and add or
remove a shim as necessary to adjust the height of the Tape Roller. Then
replace the Arm and Retention Spring, end tighten the Clamp Bolt.

13, Repent Steps 11 and 12 as necessary until height is satisfactory.
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C, Adjusting the Fized Tape Rolers: With the Height Gauge still mounted as described

gbove (Step B. 1 thru 8), check, and as necessary adjust either Fixed Tape Roller
as follows:

i
Specinl Items Required: Set of Shims P/N  28-0176-015/-017/-019/-020/~021, which
correspond to Shim Thicknesses 0.001/0.003/0.005/0.010/0.020 inch respectively.

1.

2ev

Rotate the Feeler Arm of the Gauge until it is positioned over the top surface
of the Roller. If this cannot be done because the Roller is too high, remove
the Roller and remove shim from beneath it. Then, replace the Roller.

Rotate the Roller under the Feeler Arm. The Roller should just contact the
Feeler Arm and rotate with a no friction. Distance between Feeler Arm and
the Roller should be less than 0.001 inch. Cheek this with a common Feeler
Gauge. ‘

If height per step 2 is incorrect, remove or add a shim as reguired, and repeat.
Step 2 and 3 until satisfied.

FIXED ROLLER
TAPE LOOP

BUFFER ARM ROLLER

TAPE LOOP

BUFFER ARM ROLLER

SUPPLY REEL MOTOR

Figure $-29. Tape Rollers Height Adjustment
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SECTION VI
PARTS IDENTIFICATION

6.0 TNTRODUCTION

This Section contains parts ordering information and lists replacement and recommended
spare parts. Figures 6-1 thra 6-% include parts lists that identify esch part illustreted.
Parts Tables 6-L and 6-2 list parts recommended as speres. Table 6-3  lists
recommended Maintenance Tools. »

Field-Repair and -Change Kits consist of parts assembled and adjusted at the factory.
Repair Kits are for repair of Kennedy produets. Change Kits are for adding standard
or special options not originally ineluded in the equipment. Kits inelude installation
instructions.

6.1 PARTS WARRANTY

Parts are wearranted to be free from defects in materials and workmanship for 90 days
“from the date shipped from Kennedy. This warranty does not apply to Kennedy parts
that have been neglected, misused, improperly installed, poorly maintained, or damaged
by accident. Liebility under this Warranty is limited to replacement or repair of
defective parts, The equipment user must obtain Return Authorization (RA) from
Kennedy Company before shipping the defective parts. The customer must send the
package postage paid.

6.2 OUT OF WARRANTY EMERCENCY PARTS

Kennedy Company expedites shipment of emergency orders for out-of-warranty parts.
The price of expedited orders ineludes the standard price for the part plus a $75.00
Expediting Fee. Kennedy ships emergency orders within one week of receipt of the
order, :

6.3 PARTS ORDERING IMFORMATION
Include the following information in all orders:

8. Serial Number and Part Number of the equipment {printed on the Serial Number
.Tag located on the rear panel of the unit).

b. Company Name, shipping end billing address.

¢, Purchase Order Number.

d. Authorized "person’s name and phone number.

e. Preferred method of shipment (FOB Monrovia, California). .

f. Name, Part Number, and quantity (Ref par, 6.3.3.d) of parts being ordered.

g. Return Authorization Number.

h. For items returned for repair or replacement, include description of malfunction.

6.3.1 MINIMUM PARTS ORDERS
The minimum domestic order value is $50.00, Minimum international order value is

S100.00. Refer to Pearts Price List Manual for parts prices. For Emergeney Orders,
order valuz does not inelude the $75.00 Expedite Fee (Ref par. 6.2).

Rov
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6.3.2 RETURNING PARTS TO KENNEDY

If a part must be returned for repair or replacement, the customer must first notify
the nearest Customer Service Office listed in Paragraph 6.3.4 to obtain a Return
Authorization Number (RA Number). If the part is available at that Office, ' the
Kennedy Agent will issue the RA Number and give further instruction for returning the
part. If the part is not available at that local office, the customer must notify the
Kennedy Main Office at Monrovia, California to obtain the RA Number. The part must
be returned to the Office that issued the RA Number. Orders will be accepted via
Telephene or Telex, but will not be shipped until a confirming Purchase Order is
received from the customer. '

NOTE I: Parts sent to Kennedy Company that do not include a Return
Authorization Number will be returned to the sender COD unopened, The
RA Number must be written on the outside of the package in a
conspicuous place. :

NOTE 2: Send only the item(s) needing repair or replacement. Use standard
good packaging procedures. Kennedy Company will not be responsible fop
any accessories to the repair item. DO NOT SEND ACCESSORIES,

6.3.3 PARTS ORDER LEADTIME
a. Delivery of spare parts: 60-90 days After Receiving Order (ARO).
b, Delivery of tools and special parts: $0 days ARO

c. Delivery of parts for cbsolete equipment: 120 days ARO

d. For quantities of six or more of one item or for items not covered by these
guidelines, consult your nearest Kennedy Company Customer Service Department
(Ref par. 6.3.4)

6.3.4 EKENNEDY COMPANY CﬁSTOMER SERVICE ADDRESSES

For service and general information, contsct the nesrest Kennedy Company Customer
Service Office listed below:

United States:

Kennedy Company
Fastern District

4364 L.B. McLeod
Orlande, FL 32811
Tel: (305) 843-9335

Kennedy Company
Eastern District

400 West Cummings Pk.
Suite 3650

Woburn, MA 01801

Tel: (617) 935-9787
Fax: (617) 932-3351

Kennedy Company
Main Office

1600 Shamroeck Ave.
Monrovia, CA 91018
Tel: (818) 357-8831
Fax: (818) 303-8230

United Kingdom Central Eurcpe

Kennedy International Inc.
Ashville Way

Wokingham, Berkshire
RG11 2PL England,
Tel: 44/734 77.60.33

Fax: 44/734 77.50.23
Telex: 847871 KENUKS G

Kennedy Holdings Ine.
Koningin Elisabethplein 8
B-2700 Sint-Nikleas
Belgium

Tel: 32/3 777.19.62

Fax: 32/3 778.09.53
Telex: 71870 KEN CO

Shugart GmbH
Drygalski - Allee 33
D-8600 Muenchen 71
West Germany
Tel: 49/89 780 080
Fax: 49/89% 730 0828
Telex: 524752

Rev D
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RACK (Ref)

Parts

Parts List: Front Panel Assembly P/N 90-09191-XXX

Identification

Item Part Number Description

1 90-07587-003 Wire Assembly

2 90-09159-002 Power Switch Cable Assembly

3 90~-07947-312 Operator Confrol Panel PCBA

4 91-09051-001 Tape Aceess Door :

5 51-00099~001 Switeh, Power

6 22-00008-002 Door Loek Solenoid, 24 VDC

7 80~-075879-001 Front Panel Shielded Cable Assembly
8 91-08082-001 Latch

9 91-08084-001 Bracket Catch ‘

10 (Reference) Manual Reel Locking Lever

11 51-00196-001 Microswiteh £ (-

Pigure 6-1. Front Panel Assembly
Rev D A=
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COVER PLATE
(REF)

Figure 6-2. Deek Assembly, Top View (Sheet 1 of 2)
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Parts List: Daczk Assembly

Parts Identification

-8

oo

Item

Part Number

Deseription

av

29(a,b)

9107731201
37-00053-101
90-07454-003
90~-09014-003
91~-07233-001
91-07731-101
90-08028-001
90-07119-102
28-00259~001
81-09037-001
91-09036-001
90-08021-004
20-07144-001
90-09042~108
37-00053-001
91~-08041-002
90~07334-001
91-07211-002
80-07334-002
30-09154~001
30-05906-103
80-08002-001
80-07524-004
20-09171-001
91-09167-001
80-09042-206
91-09087-801
90-09168-001
25-00045-019

Torsion Bar, Right

Take-up Arm' Limit Sensor

Chute Plate Assembly

Take-up Hub Assembly

Cover, Deck

Torsion Bar, Left

Brace Assembly

Reel-In-Place Sensor Assembly (hidden)
Fastener,1/4~Turn,Ree.,Clip~On
Knob

Release Lever

Supply Hub Assembly :
File Protect Sensor Assembly (hidden)
Supply Arm -Assembly (Bottom)
Supply Arm Limit Sensor
Tension (Buffer) Arm Roller
Tape-In~Channel Sensor Assembly
Fixed Roler

Tape~In-Channel Emitter Assy
Split Tape Guide

Bot/Eot Sensor Assembly
Head/Guide-Plate Assembly
Magnetic Head Assembly

Shield Assembly

Post

Take-up Arm Assembly (Top)
Capstan

Tape Path Cover Assembly
Spring,Extension

Rev D

Figure 6-2.

Deck Assembly, Top View {Sheet 2 of 2)
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Parts List: Deck Assembly

93-08610-9¢

Item Part Number Deseription
1 90-09048~002 Retract & Pivot Sensor Assy (same as Item 7)
2 %0-09031-001 Actustor Arm Assembly

3(a,b) 90-09020-001 Reel Motor Assembly
4 22-00095-002 Hub Lock Solenoid
5 90~07483-001 Vecuum Motor Assembly
6 80-07333-101 Capstan Motor Assembly
7 90~09048-002 Retract & Pivot Sensor Assy (same as Item 1)
8 91-08180-001 Retract Cam Plate
9 91-08179-001 Linkage, Shield

10 90-06923-001 Read Preamplifier PCBA

11 90-07228-301 Interconnect PCBA

12 90-07295-002 +/~12 VDC Regulator Assembly

Figure 6-3. Deck Assembly, Bottom View
66 Rev D
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Paris List: Chassis Assembly

Item Part Number Description

1 26-00027-003 Fan, 1158 VAC

2 90~07108-002 Mother Board PCBA

3. 27-00012-001 Filter, EMMI

4 90-09155-001 Power-In Assembly

5 51-00132~005 Fuse, 3A (for 220V Operation)

51-00133-060 Fuse, 6A (for 115V Operation)

6 90-07516-005 ' Servo Amplifier Assy

7 90-67111-014 Servo Power Amplifier PCBA (P/O Item 6)
8 " 80-07147-004 Servo Preamplifier PCBA (P/O Item &)
9 0-07318-003 Transformer Assembly

10 90-08552-001 Drive Electronics PCBA

11 90-(7296-302 Power Supply Assembly

12 26-00027-501 Finger Guard

Figure 6-3. Chassiz Asseubly

Rev D 6-7
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SLOT 1~
SLOT 2 —
SLOT 4

Parts List: Card Cage PCBAs

Item Part Number Desecription
1 90~08851-008 Formatter PCBA
2 90-09817-004 Read Analog PCBA
3 90-~09060~008 Read/Write Digital PCBA

Figure 6-5. Card Cage Printed Circuit Boards

6-8 Rev D
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TABLE 6-1.

Parts Identification

RECOMMENDED SPARE PARTS
(Field Support)

TR T

Fig Item Pert Number =  Description Recommended Quentity*
B 21 90-05906-103 EQT/BOT Sensor Assembly

3 12 80-07295-002 +/-12 VDC Regulater Assembly

4 5 51~00132-050 Fuse, Norm Blo, 3A 250V, Cer

4 § 51-00132-060 Fuse, Norm Blo, 6A 250V, AGC2

4 7 80-07111-014 Servo Power Amplifier PCBA

4 8 90-07147-004 Servo Preamp PCBA

4 10 80-08952-001 Drive Electronics PCBA

4 11 90-07296-302 +5 VDC Regulated Power Supply

4 13 90-08175-002 AC Inrush Limit PCBA

5 1 90-08951-008 Formatter PCBA

5 2 90-09017-004 Read Analog PCBA

3 3 90-~-09060~008 Read/Write Digital PCBA

NOTE: * Unless otherwise specified, Recommended Quantity is 1.

TABLE 6-2.

RECOMMENDED SPARE PARTS
(Depot Spport)

Fig Iem

Part Number

Description Recom mended Guantity*

B BD BD =
fe' 3 S e I L}

[JCRE SN oG B S I R e T S TR o i oS B SV A i ]
[y
(=)

All Ttems listed in Table 6-1.

80-07947-312
22-00095~0602
37-00053-101
80-07119-102
90-~08021-004
'90-09091-001

90-07144-001
50~-09042-106
37-00053-001
- 90-07334~002
91-0%7211-002
90-07334~001
90-09154-001
90--05906-103
90-07524-005
90-09042-206

Operator Control Panel PCBA

Deoor Lock Solenoid, 24VDC

Take-up Arm Limi{ Sensor

Reel-in-Place Sensor Assembly

Supply Hub Assembly

Tab Assembly (Reel in Place, 2
and File Protect) (P/0O Item 2-12)

File Protect Sensor Assembly

Supply~Arm Assembly

Bupply Arm Limit Sensor

Tape-in~Channel Emitter Assembly

Fixed Roller

Tape~in-Channel Sensor Assembly

Split Tape Guide 2

EQOT/BOT Senscr Assembly

Magnetic Head Assy

Take-up Arm Assembly (Top)

27  91-09087-001 Capstan :
29  25-00045~019 Spring, Extension 2
1,7 90-05048-002 Retract & Pivot Sensor Assembly 2
NOTE: * Unless otherwise specified, Recommended Guantity is 1.
| E— N
Rev 1
Rev D
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TABLE 6-2. RECOMMENDED SPARI PARTS (COMNTINUED)
(Depot Support)
Flg Item Part Number fj‘escription Recommended Quantity®
3 3 90-09020-001 Recl Motor Assembly 2 .
3 4 22-00095-001 Hub Lock Solenoid !
3 5 80-07483~001 Yacuum Hotor Assembly
3 6 90~07333~101 Capstan Motor Assembly
3 10 90~-06923~001 Read Preamplifier Assembly
3 11 90-07228-301 Interconneet PCBA
4 1 26-00027~003 Fan, 115 VAC
4 2 90~-07108-002 Mother Board PCBA
4 3 27-00012-001 Filter, EMI, 5A
NOTE: *# Unless otherwise specified, Recommended Quantity is 1.
TABLE 6-3. RECCOMMENDED MAWNTENAHCE TOOLS
PART NUMBER DESCRIPTION
54-00036-001 Skewmaster Tape
54~00103-001 Alignment Tool, Tape Cuides
54-00104-101 Buffer Arms Height Adjustment Tool
54~00100-001 Capstan Puller
90-02324-001 Maintenance Kit
Heed Cleaner .
Hex Socket Keys - 6/16, 5/32, 1,8, 3/32
Reflective Marker Strips
Meagnesee Visualizing Solution
Lint-Free Swabs
Loctite, Grade H
20-07117-001 Card Extender .
(Common) Set of Nut Drivers or Open-End Wrenches
{(Common) Phillips and Standard Screwdrivers
6-10 Do T



