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TO: Northeast Area ATS's & DTS's
FROM: Bill Dini
DATE: April 24, 1981

SUBJECT: Series 24 TB216A FTU

Attached is the procedure of the series 24 FTU. There are presently 3 models
of the TB216A used in the field today. The series number of the FTU is
located on the inside top left corner of the display panel. This 1is an extra
which is done after the 5754 code is entered and allows writing on all
cylinders except 256. This procedure applies only to the series 24 and is not
needed on the 19 and 23 series.

I1f you have any questions, please call Bill Dini at 1-800-225-3304.

-
Regards,
47 ' K (//',/,'./1
Bill Dini
Area Technical Specialist
Attch.
BD:LCM:0756A
7~

20 SOUTH AVENUE, BURLINGTON, MASSACHUSETTS 01803 « TEL. (617) 272-8550 - TWX 710-343-6769 - TELEX 94-0499
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NOTE
Perform step 16 'to write on C.E. (innermqst,
highest number) cylinder only. Perform steps
16 and 17 to 'write all tracks except 256,
(track 256 .is locked out when drive is con-
trolled by FTU).

16. Allow writing only on CE (innermost highest number) cyl-
inder by proceeding as follows:

a. Rotate DATA ENTRY switch to position B.
b. Enter 5754 via keyboard.
Cc. Press LOAD key.

17. Ailow writing on all cylinders (except 256) by proceeding
as follows:

a. Rotate DATA ENTRY switch. to position E.
b. Press DISP key.
c. Press BIT key.

d. Press 1 key.
e. Press LOAD key.

18. Press GO key. FTU is now commanding drive to perform de-
" sired write operation.

Write /Read or Write/Read Format Operation

The following procedure describes how to prepare the FTU to
command the drive to first write information and then to read
the same information back. During a write/read format opera-
tion, the FTU writes then reads the entire record including the
address field (see figure 2-7). During a write/read, the en-
tire record is read but only the data field portion of a re-
cord is written. In both cases, the operator can control only
what is written in the data field portion of the record, the
address field is automatically calculated and supplied by the
FTU.

1. Perform Power Up Initialization procedure.

2. Perform Drive Selection procedure.

2-52 | 83323370 C
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CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

11027

I11.A.7

PERIFPHERALS-DISK DRIVES-CDC FHOENIX 9448 CMD.
TORIC: __TR21&_CRC _DISK _TESTIERS

With new TB216 CDC Series Code 23_and_sbove there is a new
sel up that has to be done to be able to write and read on all
tracks.

The FTU with the old set up will only allow you 1o wrile
and read on the “CE Cylinder”. number B22.

To know if you have a new lester, afler you selsct ths
drive, rotate the “Data Entry" switch to "F*y if it displavs =
Hex code 334 you have a new tester. Mo code is an pld iecster.

If you do have a new tasier you will now have tp set up itn
the followina wav®

1. Turn “Dats Entry” swilch to "Device Type" and enter the
drive cnde. Then depress “Load”.
2. Turn "Data Entry” switch to "B" and enter E7E4 then depress

I oad"”.

4 1

. With "Write Frotect” switlch up depress "SEL DRV". Then
switch "Write Frotect” down.

93]

4,  Turn “Data Entry" Switch to "E" then dopress the followine
buitons in the fellowins order”

S RIcgE
k. BIT
. 1
d. LOAD
The above sispsz will =llow vou to writs and rsad on =1l
cylindeprs exczpl 2E4 The FTU will prsvent the use of cylinder
2L%
Wo 5ill b= wpdating 211 TE214':s shorily and this procsdurs
Wwill b= followsg on 311 i=zisrs,

l
A



PHOENIX ALIGNMENT

PURGE UNIT and ALIGNMENT PACK (up to speed, servo disconnected)

CABLING (Disk and FTU off)

A.

Install alignment extender brd in drive, slot 4, and alignment
board into extender

Install 2 wire cable from Servo Fine (white to front) to R/W
Preamp (white on top)

Install 8 wire cable from Servo Fine (Arrow points up and towards
wire) to Alignment Extender Brd (Arrow points to rear of drive
away from wire)

Install 3 ribbon cables between FIU and Drive.

Small cable from J1 of Brd 2 in FTU (red wire to right) to I/0
Brd (red wire on top) bottom of A connecter via adapter cable.
Medium cable from J3 of Brd 2 in FTU (red wire to right) to
CONTROL/MUX Brd, B connector (red wire on top)

Large cable from J2 of Brd 2 in FIU (red wire to right)to I/O Brd
(red wire on top)top of A connector via adapter cable.

SWITCH SETTINGS (Setting up for removable servo alignment)

A.

B.

Alignment extender board: S1 to FXD(Load off fixed servo)

Alignment Board: S1 to N (negative polarity of alignment voltage)
S2 to RW (always RW with Phoenix)
S3 to X1 (Attenuation factor of alignment
voltage)

Servo Fine: S1 to S (looking at servo head)

FTU: Data Entry to Device Type; R/W Select to Alignment; Access
Select To Direct Seek

HEAD and RECORD to manual, START and RUN off

STEP-down; SINGLE/CONT.~cont;—+ to center;LATE/EARLY-center
WRITE FLAG-off;WRITE PROTECT-on;AM/SECTOR-sector;EOT STOP-off
ERROR OVERRIDES-off;SHIFT PATT/DATA PATT-data patt;SEQ PWR-off



INITIAL POWER ON

A.

B.

Power on FTU

Pull out card c¢age, loosen removable heads to 4 1b/(if fixed

servo has been loosened, it should be centered and tightened to
12 1b/)

Power on drive to LOAD (Alignment pack previously installed and
purged)

FTU-START and RUN switches to ON(3rd row down, 7 right most lites
come on)

FTU-key in 8905 (90 Meg), 8903 (60 Meg), 8901 (30 Meg)
Key LOAD then SEL DRIVE (Busy light will flash till drive
ready) set DATA Entry switch to destination

Bring Drive to READY (Busy light stops blinking on FTU)

and METER SET UP

Scope: Ch 1- 50 mV/div to READ SIGNAL on Alignment Board
Ground to chassis
Sync on Ch 1,1 microsec/div

Volt Meter: 500 milV scale
Positive lead to + TP. of Align Brd., Neg lead to - TP of Align
Brd.



"CAUTION: WHEN TIGHTENING OR LOOSENING HEADS IT'S A GOOD IDEA TO HAVE HEADS

UNLOADED"

6.

ALIGNMENT of REMOVABLE SERVO to FIXED SERVO

A.

B.

Key RTZ on FIU (heads should move slightly)

Move R Servo Head to the outer guard band and back to track 0

using scope (first balanced dibit patternm) heads previously
loosened to 4 1b/ (See diagram on next page)

Key in CLR, 0404, LOAD, GO
Rough Adj-Adjust head till dibit pattern on scope is balanced.

Fine Adj~fine adjust head for meter reading as close to 0 Mil V
as possible.

Calculate offset-record meter reading, switch Sl of Align Brd. to
P. Record reading, subtract readings, should be less than 50
MilVv (if off, loosen, Fine Adj again)

EXAMPLE: .

P reading (+25 milV)-N reading (+5 milV)=20 milV offset

P reading (+25 milV)-N reading (-10 milV)=35 milV offset

P reading (-5 milV)-N reading (-10 mil V)= 5 milV offset

Tighten down head to 12 1b/ making sure meter reading is less
than +/- 50 milV while guiding carriage with other hand and then
recheck offset.

Seek track 0 (key CLR, RTZ) and check for dibit pattern (not in
outer guard band)

Seek track 822 (key 0822, LOAD,GO) and check for bal. dibit
pattern (if either step H. or I does not show bal. dibit pattern
you are off a track, restart at A)

Recheck track 404 (key RTZ, CLR, 0404, LOAD,GO, CALCULATE OFFSET,
LESS THAN 50 MILV, if not loosen head, fipne adj. again)

Check offset at track 8 for less than 350 milV (key CLR,008,
LOAD,GO)

Check offset at track 800 for less than 350 milV (key CLR, 0800,
LOAD, GO){(if step L or M off, fipne adj.)



ALIGNMENT of REMOVABLE DATA to REMOVABLE SERVO

A.

S1 of servo fine to D (looking at data head), Sl of align ext brd
to normal (seeking off removable servo), seek track 0 (key RTZ)

(data head previously loosened to 4 1b/)

Seek track 404 {key CLR,0404,LOAD,GO)

Rough adjuat~adjusi head till dibit pattern on scope is balanced

Fine adjust-adjust head for meter reading as close to OmilV as

possible

Calculate offset-{as in step 6.f.) should be less than 50 milV

Tighten down head to 12 1b/ guiding carriage making sure meter
reading is less than +/- 50 milV and recheck offset (if off redo

fine adjust)

" Key RTZ then recheck offset at 404 (key CLR,0404,LOAD,GO)

Check offset at track 8 for less than 350 milV (key

CLR, 0008 ,L0AD,GO)

Check offset at track 800 for less than 350 milV(key

CLR,0800,L0AD,GO)(if step H or I is off, fime adjust again.)

OUTER GUARD BAND

OSCNLOSCOPE SETTINGS

LOGIC GROUND TO SCOPE GROUN
YOLIS/DIv -

CH)Y-05YV
CH2 - NOT USED

TIME/DIV
A=-0.5,n - -
B -~ NOT USED
TRIGGERING

A = INTERNAL POSITIVE
B~ NOT USED © e

PROBE CONNECTIONS (USE X10 PROBE)

" CH 1 TO FTU DIBITS JACK
CH 2 NOT USED

OSCILLOSCOPE SETTINGS
. LOGIC GND TO SCOPE GND
VYOLTS/DIV ’

CH1-0.2V
CH 2 - NOT USED

TIME/DIV

A-0.5;s
B - NOT USED °

TRIGGERING

A ~ INTERNAL POSITIVE
B - NOT USED

PROBE CONNECTIONS (USE X1D PROBE)

CH 1 10 FTU DIBITS JACK
© CH2-NO7T USED

234810000

H4
-—'——b

YUV

BALANCED DIBIT PATTERN (ON TRACK)

’

U

Pl
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i. Main

E¥1 1/0 Ba.

interface between drive and controller .

2. preforms the following functions:

a.
b.
Ce

Receipt and ttl conversion of signel ‘“rom controller.
Decoding of tag lines and dbus bits.
Driving of signals to controller.

3. Contains
a.
b.
C.

Local/remote switch: for selection of power sequences. (local)
Form/Dissble switch: inhibits I/0 to tbe drive (norm),
Conrectors for "A" cable and terminstor.

‘E‘. S e. . v-—b%k ‘Yas — ON ©OFF
JBRB_EBRE = / X
: g & g E '—gf 2 X
1 DE DEEDE =B B
BBDEe FOE 52
] . - ©
j B t = _:J— B E: EI jzz‘::z/ 22‘,' 2 - : 77616600
1 AERRN
J_Q[EIE:' AL ‘Eﬁj 22803 2%22

- 1. VWorks closely with the I/0 bd. ir managing controller drive interface
Bignals.
2. Preforms the following functions:
a. Fault detection/reset
b. Upit selectioxn.
(; c. Head selection.
d. Reception, sheping and tranemission of Bervo and date
Bignals to/from controller.
3. Contains
a. Connection for "B" cable..
b. Fault lights CR1 through CR7.
c.

!
\

L

EM2 Control/Mux Bé.‘

Fault readout toggle switch.
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EM3 Servo Course Bd.
l. General control over drive functions
2. Preforms following functioms:
a. System drive status monitoring.
b. Cylinder addressing.
c. Servo positioning velocity/control.
d. Spindle speed monitoring.
e. EOT detection circuitry.
f. Interrupt processing. : .
g- Sector detection and pulse generatiomn.
he Track center detection. -
~
- 3. contains
a. 8080 microprocessor.
b. Velocity gain adjustment pot.
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EM6 Servo Fine Bd.
’ 1. Basicly interrupte servo platter surface.
- 2. Responsidle for: .
~ P

b. Volume switching.

a. Servo positioning error sigpals.(AGC,

PLO)

c. Geperates varios clocks (403xhez, B06khz, G.6mhe, .19.34mhz.

d. Index detection.end sector sync.

3. Conteins servo/data switch used during alingment.
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EM7 R/W Bd.

1. Handles the timing and processing of read data and write datas si,
als.
2. FRZ-MF¥ (write) encoding. &

3. MFM-FRZ (read) encoding.:

4. Compensates the MFM data by peak shifting the data dependlng on the
frequency of the flux reversals.

Relay Control Circuit Bb.

1l. Contasins:

a. K1 (spindle motor relsay)
b. X2 (voice coil relay)

note. Solid state relay SSR1 energiges first then K1

SSrl not on relay board.
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R/X Preamp.

1. Link between R/W heads and electrnnics module.
2. Amplifies read signals.
3. Develops write current for the selected head
a. 7 differend magnitudes (zones) of write current depending
on the cylinder address.

Servo Preamn.

1. Link between the servo heads and the electrtaics module.
2. Amplifies dibit signals from the servo platter surface.

Power Amp Bd.

1 Drives the voice coil/head assy. and controls emergency retract
a. Velocity command signal(P com).
b. Retract signal(P retract).

Operator Control Bd. -

1 Supports start/stop switch, fault reset and indicator,and protect switchs
a) address plug (O for VS and WP, 1 for 2200 flrst drive)

Power Suoply

+5 volts (digital logic - TTL

-5 volts (digital logic - TTL

+20 volts (used to develop +12, +15, +6)

4 +32 volts (voice coil/pnsitioner, +32 for pack unlock sol.)

5 " 35 volts AC (for drive motor braking) -

\’INH



Display mode 1 faults are displayed immedatly when faults are detected.

Faults can be cleared by front panel if fault conditions are gone..

CR4

CR6

- CR7

FAULT DIAGNOSIS

DISPLAY MODE 1 - Non-Micropfucessor Detected Faults

MO FL7.

() - HEAD SELECT FhT. Indicates that the 1/0 selected an

existing head address.

(MP) - Lights only when M.P. is.active.(Display modes 2 through 5)

(WF) - WRITE FAULT. Indicates that a loss of AC or DC write current

has occurred.

(W-R)- WRITE OR READ OFF CYLINDER. Indicates that an attempt was

made to write or read during a seek, RTZ, or volume change.

(W+R)- WRITE AND READ FAULT. Indicates an attempt to write and

read simultaneously. .

(VF).- VOLTAGE FAWLT. Indicates a below normal voltage.

- (HS) - HEAD SELECT FAULT. Indicates a multiple head select(2 or

- more heads-selected.

3% NOTE *%%x

Dlsplay mode 4 may follow display mode 1 if no cyllnder

address stored.

A cylinder address is stored only after a

. seek command has been completed.

I X XXX R IR TR XE

~
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DISPLAY MODE 2 - Present Cylinder Address

Displays present cylinder address. Resets display mode 1

1 (CR6-CR7) Highest order bits of cylinder address...CR3 only if zero.

2 (CR4-CR7) Next highest order bits of address....... CR3 only if zero.. -

3 (CR4-CR7) Lowest order bits of cylinder address....CR3 only if zero.

(S1)*

DISPLAY MDD 3 - Separator

4 (CR2 oﬁly) Display Mpode 3 is s separator between Mode 2 and Mode &
If display Mode 3 does not occur it should be recognized -
that the first three actuations of Sl displayed M P faults.

(S1)=

m\lo\\h
(agi= RN =N n]
OHHNHN

-DISPLAY MODE 4 - Microprocessor faults -

(CR3-CR7)

"Display mode &4 displays faults detected by the M.P.

The phases in which the errors occured are displayed
first, then the type of fault is displayed.

These faults can be decoded by the use of the table
found on the next-page.

(CR3-CR7) all on indicate Fault Iegisters are clear.

* (S1) indicates actuations of Sl on the Control/Mux PHA.



Microprocessor Foult Codes and Meonings

Codes 01 through 0C represent the 12 phases of operation that are checked by the
microprocessor. Codes OF through 1E represent the fault types that could have"
occured in one of the phases. In display mode 4 the phase codes are read out in order
first and then the fault codes in order. Code hex 1F is read after the last fault code is

read out,

HEX BINARY

CODE CODE* PHASE OF OPERATION

01 00001 RETURN TO TRACK CENTER

02 00010 WAIT FOR COARSE SEEK COMPLETION -

03 00011 AFTER SEEK SETTLING

04 00100 IDLE LOOP ‘

05 00101 RETURN TO ZERO MOTION

06 00110 END OF VELOCITY TABLE

07 00111 HEAD LOAD

08 01000 AWAIT AGC DURING HEAD LOAD

09 01001 AWAIT TRACK CENTER-LOAD OR RTZ

0A 01010 SETTLING-LOAD OR RTZ

0B 01011 OFFSET ACTIVE -

oC 01100 CLEAR OFFSET SETTLING

- FAULT TYPE : :
0F 01111 SPINDLE DID NOT START/STOP IN 2 MINUTES AFTER
ERSLO/ERSTP WAS NOTED (10000/10100) :

10 10000 SPINDLE START GT 60 SEC

11 10001 NO SPINDLE MOVEMENT OR NOT UP TO SPEED IN 2 MIN
12 10010 MOTOR OVERHEATED

13- 10011 SOLID STATE RELAY FAILURE

14 10100 STOP TIMEOUT

15 10101 EMERGENCY RETRACT FAILURE

16 10110 NORMAL RETRACT FAILURE

17 10111 CYLINDER ADDRESS GT 822
as 11000 OFF TRACK GT 1200 USEC

19 11001 UNEXPECTED AGC IN HEAD LOAD

1A 11010 'LOST AGC

1B 11011 "SPEED TOO LOW

ic 11100 LOST SPEED PULSES

1D 11101 ALLOWED TIME EXPIRED

1E 11110 ~ NO TRACK LOCK IN SETTLING

1F 11111 MICROPROCESSOR FAULT CODE SUMMARY READOU‘I‘ IS

COMPLETE
*CR3-CR7. "1" means light on. - "0" means light OFF.



VELOCITY GAIN

There is only one adjustment that is reguired by field service personnel;

this is the Velocity Gain Adjustment,' Misédjustment of this control may cause

difficulties that appear to be malfunctions of the hardware. If any servo pcb

is replaced velucity gain should be checked.

6.

VELOCITY GAIN ADJUSTMENT

Position switch S1-8 on the Servo Coarse PWA to the OFF (open contact)
position (right side down).

Actuate the momentary switch on the Control/Mux PWA(S1) and observe
the fault indicators.

when (S1) on the Control/Mux PWA is actuated, the carrape seeks to
and stops at.track 822. .

"One of the fault indicators #3 through #7 will llaht to indicate the

status of the Velocity gain.

Adjust R7 on the Servo Course PWA actuate S1 after each R7 adjustment
until only fault indicator #5 is on, then continue to turn R7 an
additional 1/2 turn in the same-direction.

Return S1-8 on the Servo Course PWA to its normal (ON) position.

. VELOCITY ‘GAIN ADJUSTMENT TABLE

INDICATORF INTERPRETATION . SERVO COURSE R7 ADJUSTMENT v

CR 3
R &
CR 5
CR 6

CR7

VYelocity gain very low Turn clock-wise coarse
Velocity gainhlow Fine tune clock-wise
Velocity gain all right No adjustment pecessary
Velocity gain high Fine tune'counter clock-wise

Velocity very high Turn counter clock-wise coarse



ALIGNMENT PROCEDURE

FTU Connection

1.

3.

4,

Install cables as sha;n on next pages.

Set rotary switches on the FTU as follows:

DATA ENIRY DEVICE TYPE
RD/WRT SELECT ALICNMENT
ACCESS SELECT DIRECT SEEK

Set toggle switches an the FTU as follows: ~
TOP ROW urP CTR upP upP DOWN
CTR ROW DOWN  CTR CTR DOWN U - DOWN
BT ROW ALl ‘DOWN

Toogle START and RUN back to the up position.

5 On the FTU keyboard enter CLR, 8905, LOAD.

6.

7.

8.

10

Switch the DATA ENTRY rotary switch on the FTU to UNIT NLHBER.

enter SEL. DRIVE on the FTU keyboard. The ready light on the FTU
should be on.

Set the DATA ENTRY rotary switch on the FTU to DESTINATION.

Enter RTZ on the FTU keyboard, the drive should do a restore.
Allow C.E. éli.@meht pack to temperatm:e stabilize for 30 minutes -
A) To command a seek key RTZ ,CLEAR, CYLINDER ADDRESS, LOAD, GD.

B). To use the F TU display to calculate offset voltage key BIT GO
after entering cylinder address
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NULL METER .
0 S0 .
SWITCHES " INDICATORS A
$3 52 $1 w X 5 &
D
85 3
\!j E = = =a
N 2
-
® RErS Seq.
54
.§r:opr/ (AZPV OR HFSV CARD)
COMPONENT SIDE

exp [ ] nowm ' =
=
HEAD ALIGNMENT
EXT. PWA,
{PLUG IN LOC EM4) L

DATA CABLE
{P/N 75882394)~

R/W PREAMP
PWA
(COMPONENT SIDE)

®00
o0

S1
A

SERVO FINE PWA
{LOC. Emé)

COMPONENT SIDE

-

52 ¢

k SERVO & DATA CABLE

(PN 77823%7)

A\ AZPv PWa HAS NO INDICATORS.

Refer to parts listing in Appendix A for Data Cables.

- HEAD ALIGNMENT BLOCK DIAGRAM
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HEAD ALIGNMCNT.

Set up.
Assemble and plug the "A" and "B" cables into the
FTU (RED LINE ON CABLES-GD TO PIN 1).
26-PIN FLAT = . °
CONNECTOR -
, : : "B" CABLE
PIN 1 ____—-—»~—.\.~ "A" CABLE
REP LINE ////f Q:t:\\\\ 60;b1N
- , > FLAT
CORNECTOR

CARD CAGE

RCAR OF FTU

60-PIN ADAPTER
CARBLE ASSZMBLY

f.\
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CARTRIDGE HEAD ALIGNMENTS

-

Outer Guard Band Detection

Set switches as follows:

a) (RZPV) Align. Card S1- N position
S2 RW position
S3 X1 position
b). Ext Card . FXD position,
. ¢) Servo Fine Card S position

Issue a RTZ command to the fixed disk.

Move the cartridge servo head to the rear of the drive until
the outer guard band is reached. (see top fig. 9-3)

Once the guard band has been located move the cartridge servo
head foward until cylinder zero is reached.{see bottom fig. 9-3).

Preform a seek to track 822 to ensure that the cartriage servo
head is on track (the guard band should not be present). :
This will assure that both servo heads are aligned over the same
servo track.

T ¥ CAUTION®* -

WHENEVER THE HEADS ARE ADJUSTED OR THE CLAMPING
SCREWS TURNED WHILE THE HEADS ARE FLYING, EXTREME A
CARE SHOULD BE TAKEN SO AS NOT TO MOVE THE CARRIAGE
ASSEMBLY IN A LATERAL DIRECTION. THIS CAN RESULT :
IN A HEAD CRASH. COUNTER FORCE SHOULD BE APPLIED

- ON THE OPPOSITE SIDE OF THE CARRIAGE. :



OSCILLOSCOPE SETTINGS

LOGIC GROUND YO SCOPE GROUND
YOLTS/Div

CHY~-0 5V
CH 2 - NOY USED

TIME/DIV

A-0.5un
B - NOT USED

TRIGGERING

A = INTERNAL POSITIVE
B - NOT USED S e

PROBE CONNECTIONS (USE X10 PROBE)

CH 1 TO FTU DIBITS JACK
CH2NOTUSED

POTVS FTYYN FTT VY PRV

'FIGURE 9-3 GUARD-BAND WAVEFORM PATTERN

OSCILLOSCOPE SETTINGS
- LOGIC GND TO SCOPE GND
VOLTS/DIV

CHY-0.2V
CH 2 - NOT USED

TIME/DIV

A-0.5;s
B - NOT USED -

TRIGGERING

A - INTERNAL POSITIVE
B - NOT USED

PROBE CONNECTIONS (USE X10 PROBE)

CH 1 TO FTU DIBITS JACK
CH 2 - NOY USED

\RJ

=

vy FYYYN FOYW

U

3t

—]
-z}

]
—]

T VwY




CARTRIAGE SERVO HERD ALIQMENT
1.preform a seek tp track 404
2. Align the cartriage servo for an offset less than 50 mV.

3. Torgue head to between 8 and 10 in-lbs. Readjust offset if
nessary. jorque heads to 12 in-lbs.

4 Preform a seek to cylinder 8 and 800. The calculated offset
should be less than 350 mV. Minor adjustments can be made if -
either offset is greater than 350 mvV. However the final offset
at cylinder 404 should not be greater than 75 mv.

CARTRIAGE R/W HEAD ALIGNMENT

1. Set swifches as follows:

a) (AzPV) Align. Card S1 N position
S2 R/W position
. : S3 X1 position
b) Ext Card NORM position
. ¢) Servo Fine Card D position

2 Repeat steps for cartriage servo head except that offset
tolerances are different.
Cylinder 404 offset less than 40 mVv.

‘Cylinder 8 -offset less than 75 mv.
cylinder 800 offset less than 75 mV.



/ m\‘s_

’

L1

Voltage Check Points

" To check trus voltage levels for 420V and 5V will require the
Customer Engineer to perform ‘the procedure in Section 2.5 of this
manual, Thiz will permit the Electronic Module to be hinged out

90° for acoess to the woltage terminals on the bottom ofl the:

motberboard shown in 1llustration. The voltags readings

indicated, prooeed forward from the bottcm rear of the termimal
screws co the Electronic Module. Checking voltages op conbector

pins is discouraged.

HOTELRBOLXD TEST POINTS -

. POR WOLTACR CENCXS
Using the DC ground terminatat the rear of the base pan _

as a reference point, check the DC voltages at points shown
. .

1 3 U
i 4 1




FIXED MODULE REPLACEMENT/RUNDUT CHECK

, The new fixed module is secured to the shipping container in a different
manner from the old style. To remove the bottom of the shipping container
loosen the two center screws on the locating fixture. These screws are
numbered "B" in the CDC manual page 6-16. - The plastic screws are not used
on the newer modules.

RUNCUT CHECK

The new procedure to check electrical runout is to connect scope to
test point 10 on the servo course PC8. Volt/div. - 1 volt, time base is
10 milliseconds. CGround test point 9 on the servo course PCB. Select
the removable or a fixed R/W head, which ever is to be tested. Observe the
"wave form at TP10. Peak to peak should be less than 2 volts. If the signal
is larger than 2 volts thes module is considered to be bad and replaced.
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PHOENIX DISK DRIVE
PRINTED CIRCUIT BOARDS

WLI cpe ¢ -+ _ 'DESCRIPTION

5778 77616790 PCB 1/0 EMI

5779 77616600 PCB CNTL/Mux EM2
5780 75885600 PCB Servo/Course EM3
5782 75886300 . - PCB Servo/Fine EMb
5783 75886350 PCB Servo/Write EM7
5784 . 75885750 PCB Servo/Fipe Pre Amp
5785 75885950 PCB Pur Amp

5786 75898850 PCB Relay CNIL

5787 75895150 PCB Oper CRTL Pnl.
5788 75895250 PCB Component Bd.
5789 75832900 PCB Regulator

5780 75886100 PCB Terminator

5792 75885800 PCB Servo Pre' Amp

* ALL 724-XXXX



WLI
726-58%%
726-5548
726-5549
726-5550
726-5559
726-5629
726- 85630
T26-5747
T26-5748
726-5757

726-5758

726-5759
726-5760
726-5761
726-5762
726-5763
726-5764
726-5765

. T26-5766

726-5767
726-5770

726-5771

726-5713
726-5774
726-57T5
726-5776
726-5777
726-5778
726-5779
726-5780

- 726-5782

726-5783

~726-578H

726-5785

PHOENIX DISK DRIVE

DISCRETE COMPONENTS

CoC ¢

75010102

75010103
75010105
92314113

50223603

50223703
95575000

93418334

75880045
75885996
75881911
77610050
75887871
95583504
50242201
95588200
75887484
95587107
77610140
22940807
22940808
75894102
75886281

"75891689

75889886

77610705
77616790 .
77616600

75885600
75886300
75886350
75885750
75885950

DESCRIPTION

ey Ai

Head Arm Assy,louet
Head Arm Assy, Urect
Bead Arm Assy,Setve
Belt 60 HZ (80)
Xistor Pwr Amp

Power Amp Assy
ﬁectifier

Fuse 64 250V

Speed Sensor

Filter Fine

Filter Course & gasket
A/C Relay

Static Spring

CR2 Rectifier BlK.

CR1 Rectifier Brdg
Rectifier Sil.
Rectifier MR 500 P.A.
CKT BKR

Switch PK-on, DK-DN, Car-R.T.N
Relay 104

Relay 15A

Velocity Xducer Assy |
Spindle Assy -

Drive MIR 60 BZ
Blower MIR.

' Poger Supply Assy.

PCB 1/0 EM1

PCB Cntl/Mux EM2

PCB Servo/Coarse EM3
PCB Servo/Fine EMb
PCB Read/Write EM7
PCB Read/Write Pre-Amp
PCB Power Amp
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!

726-5786
726-5787
726-5788
726-5789
726-5790
726-5792
726-5793
726-5794
726-5797
726-5898
726-5899
726-5800
726-5801
726-5813
726-5821
726-5822
726-5823
72b-5824
726-5831
726-5832
726-5833
726-583Y

| 726-5835

726-5836
726-5837
726-6506
726-8018
726-9675
726-9677
726-9678
726-9679
726-9680

726-96B1

726-9682
726-9683
726-9698
726-9696
726-9699
726-5611

75898850
75895150
75895250
75832900
75886100

75885800‘;
93418324

93418239
77610706
75891690
92314127
75778718
75889887
75317102

. 94394004

94394001
SL304002
94394108
51853015
75888775
75888776
95645628
75882865
75883056
75883465
76204650
95033502
75882520

" 75882565

75886000
77612622
77612337
75882354
75891573
76204400
82338800
D22628

75893963
77440500

PCB Relay Cont'l

PCB Optr Cont*®l Panel
PCB Component Board
PCB Regulator

- PCB Terminator

PCB Servo Pre-Amp
Fuse 1.254 250V

Fuse 104 125V

Power Supply 50Hz
Drive Motor Assy 50Hz
Belt SOHz

Power Card 50Hz
Blower Motor 50Hz

. Transducer Assy

Switch Start

Switeh, Fault
Switch,4Protect .
Switch Device Encoding
Head Cable Clamps
Resistor Wire Wound
Resistor Wire Wound
Capacitor 40V '
Door Assy

Solenoid Door-Lock
Cable Door-Lock

Fixed Disk Module

Media Cleaning Solution
Extender Board '
Guide '

PWA Hd. Alignment Ext.
Jumper Ext.

Head Align. CBL 1

Head Align. CBL 2

Carr. Link Tool
CE Cartridge 1204-51

TB216 (FTU) Disk Exereisor

Torgque Tip Short
Head Alignment Tool

Min Alignment Kit
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SWITCH

SETTINGS-2200

PHOENIX

( normal

operation )

X- dendtes POS('HO/\

M |-

L1/0 PWA
] = A | ON OFF
Ei: Remore S 2 DisasLE SSJ -1 X ]
X LocAl X Noema ~2 X
200 M(r' 2265 V-2 Lecal - Neama -4 X
WA ﬂ'] - 22¢EVN Lol Nomdd
CR] CRZ CR3 CRY CRS (CR& (CRT
- CONTROL /muX PWA NH MmP WF WiR WR VYE NS

NH- No Heqd Select

W1HR- Weite or Read off cYliinder

L:! clefe("h”)eb nvméer OF \o\q‘H’ers

X~ cle,no'l'es yumper cut
CEL

< WR- Write + Read s«mv)'l'aneou_sl\/

MP- Jites For micro processor FauHs-ode*e
WF- Loss of AC o DC write Cvf"‘efi'l'

" VF- \/o)‘*’ase_, Favlt -
NS- MVl'hple_ Head Select

g

Clears Favlts-gee Eresg Code.
For more description

' ON OFF
S S2| - X
' -1l X
STANDARD V.. = X —{INVEaTEd VoL

AN A
2280-V v | IN T x
PR 22890-2 | IN | X X
Zl 22803 [ X [ IN ]| x
m 3 SERVO COARSE PWA -
_ON  OFF
Sl& el X T
=1 ‘fhhovah 8(-7 -7 X 64
.de’\"e.rw\c'ﬂc; o X 32
ekl T3] |8 e
5,22.00 uses -3 X 4
64 SechAPQC 7|' 7;( z
VS Q% uses L l
Q cerdvne fiLra b

Em @ SERYO FINE PWA
DATA

SERVO

DOesﬁ"}' ma Her- Used for
%eqd a\(jn menT or\Jk,,



CMD Maintenance

8988 SYSTEM CONTROLLER
MICROPROCESSOR BUS DRIVER
: CrPU

» F P

' g

- NEXT DISTANCE NEXT WELOCITY
- REGISTER

REGISTER

|
¥ , Y
CURRENT DISTANCE . | CLRRENT VELOCITY
REGISTER q 'REGISTER
— !
zero o _l D-to-A velocity
detected process command
interrupt generator
¥ ¥

Figure 7-1. Bleck Diagram
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SEEK DISTANCE

822 -~ 626

625 - 429

428 - 232

231 - 165

164 - 116

115 - 74

73 - 48

47 - 33

32 - 18

17 - 12

11 - 8

7 - 6

~ 5 - 4
— 3
Z
f‘\L

——— ———

SEEK VELOCITY PROFILE

SEGMENT #

16 -
15
14
13
12
11
18

v

FPNW AV @

CMD Maintenance

NUMBER CF CYL VELOCITY (IPS)

197
197
187
67
49
42
26

TAELE 7-1, Velocity Profile

7-18

74.8
74.8
74.7
63.3
51.9
41.2
31.6
23.9
17.3
11.9
8.95
6.92
4.55
3. 46
2.63
2.11
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4 CMD Maintenance

4 :
PHASE INDICATORS PHASE INDICATORS -
CODE (HEX) PHASE CODE (HEX) PHASE
01 Return to Track Center 07 Head Load
02 Wait for Coarse Seek Comp. 08 Await AGC during
03 After Seek Settling Head Load
04 Idle Loop 09 Await Track Center-
05 Retugn to Zero Motion Load or RTZ
06 End/of Velocity Table 0A Settling-Load or RTZ
' 0B OFFSET Active )
; oC Clear OFFSET Settling :
FAULT INDICATORS .
CODE (HEX) FAULT TYPE
oF Spindle did not Start/Stop in 2 minutes 10 or 14 was noted
10 Spindle Start GT 70 SEC max
11 No spindle movement or not up to speed in 2 MIN
12 Moator: Overheated
13 Solid State- Relay Failure
14 Stop Timeout
15 Emergency Retract Failure
1 Normal Retract. Failure
17 Cylinder Address GT 822
18 OFF Track GT 1200 USEC
19 Unexpeected AGC in' Head Load *
1A i Lost AGC
1B Speed Too Low
1C Lost 8 Puises
1p - Allowed Time Expired
12 No TrA\ck Lock in Settling

3

3\
Ay

i

Table 7-3 Microprocessor Phasefault Codes

7-23



MAGNETIC PERIPHLRALS INC.
m1\ Reno Avenye

3 A-J ©ss. PO e 12313
13%2~a L1, Osmanoma 72112
;'9-o~>~.’l

January 12, 1979

Mr. Charlie Torrieli

Wang Labs

836 North Street

Tewksbury, Massachusetts 01876

Charlie:

This is the new head alignment procedure we promised. The changes
are as follows:

1. The offset limits at cylinder 8 and 800 for servo
head to servo head alignment have been changed
from 200 mV to 350 mV.

o~ 2. The offset limits at cylinder 8 and 800 for servo
head to data head alignment (cartridge) have been
deleted.

The alignment limits at cylinder 404 remain the same.

The 8 and 800 checks were in the procedure to detect an out-of-
tolerance mechanical assembly, particularly & "bowed'" or non-
parallel carriage guide rod. The 8 and 800 check during servo
head to servo head alignment will do this, and it is not nec-
essary to repeat this check for servo to data alignmenc.

Please call me at 405/946- 5&21, extension 4137 if you have any
questions.

Regards,

bl o

R. V. Woodham
Product Engineering

RVW:.sjp

encl.

=) 9 A subsabiary of
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PHOENIX POWER SUPPLY AND AMPLIFIER PROBLEM ISQLATION PROCEDURE

1. The voltages produced by the CMD power supply are effectively
interlocked to protect the drive electronics In nearly all cases where it
appears that the power supply has failed, the 32 volt load (power amplifier
- circuitry) is actually the culprit. Figs. A & B are basic and less hasic
drawings of the power circuitry )

2. If the Power Amplifier of the CMD fails, it usually manifests itself ac
one or more of the darlington pairs being shorted. In many cases, the heads
home switch is defective and the microprocessor doesn't know that a move was
complete. As a result, the drive commands for the voice coil don't shut off at
the proper time and the Power Amplifier burns up. When a darlington shorts
out, this causes the power supply to effectivly fold back into itself and
generate little or no voltages at all. The proper procedure is to insure that
the heads home switch is working properly, replace any shorted components and
then look for the power supply to come up again. It is recommended that you
disconnect the voice ¢oil plug (AIP1) until you are sure that the heads hom
switch is operating correctly :

3. To isolate the entire 32 volt network from the power supply, it can be
easily accomplished by disconnecting the plug leaving the power supply which
goes into the 32 volt filter at the filter end of the harness. (J1/P1 of the
filter, Fig. B) The filter is located in the center of the base pan where the
blower and other large components are mounted. When the 32 volt load is taken
off the power supply at that point, it is removed from the power amp, relay
control board and the logic rack. (see figure A on the following page) If the
power supply does come up with the plug removed, you should see a fault light
on the operators panel and CR6 should be 1it on the control mux pcb. This
indicates the power supply is probably OK. If the power doesn't come up, the
problem is in one of the other supply circuits .or the power supply itself. It
will be necessary to check the fuses on the power supply and/or replace the
regulator on the supply or the supply itself.

CAUTION

4. At this point you will not know if the 32 volt output of the power
supply is actually present because it is disconnected from the voltage sense
circuits on EM2. If the power supply came up, check to make sure that there i
actually plus and minus 32 volts at the end of the plug coming from the power
Asupply. The reason for doing this is to insure you don't blow up another powe
amp later. The power amp has to have both plus and minus 32 volts at the righ
terminals for the correct bias on the darlingtons or they will short out as
soon as power is applied and the power supply will be dead again.

PG. 1



5. Now, you can shut down the power, disconnect terminals 1,3,8 & 10 from
the power amp, reconnect the input to the 32 volt filter, then bring up the
power again. This will reconnect all 32 volt circuitry except the power
amplifier. If the power amp was the only problem left to be repaired, the
front door lock will open (click) and the ready lite will flash once, the
fault light will be off and CR6 will not be 1it. If this is the case, replace
the power amp or replace the determined defective transistors which are bad
using the power amp representitive schematic and resistance chart, (Figs.
C&D), included with this blurb as a guide.

For information, the darlington amplifiers have WLI numbers.
They are as follows: :

Q1 726-5769
Q2 726-5629
Q3 726-5630

HHSW (heads home switch)
726-5767

o~ PG. 2
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. .
. AC/DC BASIC BLOCK
POWER AMP,
POWER AMP, TBIN63 1 8- 5 2 |
A A b A i
% Fle.B § 2538
i TBI gL .
T RELAY [ .
FIG. A CONTROL %?
—trre 80ARD 3 r%
RELAY 2 .
CONTROL g l EMPS
+32V e
4 .
+5v,+20V exfd | CAGE
1 ~ CAGE 32V
F’:E%]—_ DISABLE =
p3 1z:sHse 4 21P2
ARAW s 2 !
32V g |
POWER SUPPLY
POWER SUPPLY
PSIf =i
— Pl[z ;_Zj_l‘( 4 t ?
C TOBLOWER . | = . RFI AC
A AND SSR < 1 ?:a? 3 3 5 IN
A&v /J? /77 !
P. A.
RES. CHK.
CHART
POWER AMP, ‘RED MeTER LEads BLACK
REP CIRCUIT ONLY

On

CEF '8l

3505

Q!

l Kz KOHM
1 M: MEG OHM
s INF.: INFINITY

T8I I. NO WIRES OR PLUGS ATTACHED FOR MEAS.

2 MEASURMENTS TAKEN WITH FLUKE DVOM

NOTES: 3. VALUES WILL VARY ON SOME PAS

OUE TO DIFF. COMPONENTS
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= Hew Phoenix air filters have a duct (opening) to facilitate air 7i:
2 measurements with an air flow meter (726-9710). Remove the red £aD .
2 insert necessary tubing and check for at least .75 inches when “oinc
sz PM.  If less, replace the filter.

: THPORTANT

L Tnic measurzoznt must Le digg_djbh heads loaded &t cylinder 0 =zn¢
“ ¢z deck lowered to the noriz. sition.

R = 21200,

T Tiis means thaet ryou will r-v: ito route the hoses from the filil.-
£ owrcorerly in oerder to inz o f oonar oand cowp1~*n air flow when ¢
i cvois lewzred Trem theoo o :iﬁ;~ft ce positien t:ck to the ncy o7
: ttion '

5 -ke sure you replace the red cap after measuring airflow betoer:
= turning machine to normal cczration, or else HEAD CPRASH WILL occur.
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#31
PHOENIX

POTENTIAL FIXED MODULE PROBLEM

CDC Has introduced a fixed module with a chrome plated hub. If this
hub is over torqued it could cause some of the chrome to flake off
possibly causing a head crash. Please use the specs called for when
tightening down the hub, tightening them in the given sequence to
4 1b/inch, then 7 1b/inch, and finally to 10 1b/inch as shown in the
removal/replacement of the fixed module in the Phoenix manual, part
number 729-0198A. If this problem is found please mark repair tag

_ "Flaking Hub",.
The drive should be purged 30 minutes after replacing the fixed
module, up to speed, heads unloaded.

NEW SERVO COARSE BOARD

There is a new Servo Coarse Board in the field completely campatible
with all other boards and under the same part number, 726-5780.

This new board, however, does have a head load delay jumper located
near the right board extractor lever.

Jumper to left 90 second delay before head load
Jumper to right 120 second delay before head load

The 120 second delay is recommended to increase purge time, therefore
hopefully decreasing head crashes.
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PHOENIX
Switch Settings

There are new style I/0 boards and Control/Mux boards in the field which have
switch banks on them. The settings for these switch banks are as follows:

1/0 Board Control/Mux Board
1. ON (Off inhibits sector count) 1. OFF Spare
2. OFF (Pseudo seek, not used by WANG) 2. ON (Off inhibits sector)
3. OFF Spare 3. ON (Allows selection of fixed
and removable, OFF-only select
fixed)

4. OFF Spare

Thanks to Joe McDermott for his assistance with this information.

20 SOUTH AVENUE e BURLINGTON, MASSACHUSETTS 01803 ® TELEPHONE (617) 273-3930 » TELEX 94-0499



PHOENIX

CHECKING FILTER

Fhoenix filters are now being shipped with a hole on the side for checkirs air
pressure To delermine if The filfer is allowing encuch air o pass throuch.
The hole on thoce ==cn co far has an orane2 glug in ift.

To check the filier. powsr down drive, remove cCovers. remove plue which should

be accessibles from left side. Usino The Duyer 440 &ir meler, (part number
2£6-2710), connect the supplied rebber fubirne to ftThe cutsp connsclior of | ihe

n~t=r and the matal ancls conrseclop to ths oiber snd of the pubbep tube.

#lacz The other ewd of th2 ancls comnsclor ir the hols in the filtar, and

block the othker cowmneciar g of thz meter with vour finger. Fowsr the drive

to Lthe locad etats 3~d che 'r 3 reading on the I= of water Draff or
Fressurs—Hich Ranas Ecals & reading of below .7% ir, calls {for replacerzst
of The filtsr. & new filisp in 3 drive in the chop cave a reading of .9F in.

Fleazz date voup filfspe =2 that i1 can be plainlv sszen how oftsr they nesd o
Ee chancse 31 particular sitss. Eifssz rocuiring 2 filisr chance more
frzouently Ihan whal is called for may ke billabkle.



10_MEG_QIZK

10_MEE CATSEYE AL TGNMENT DISK

When usine the new Catesys Alisnment Disk to check for radial haad aliorment,
the follcwina scope cettiines c3n bes used: - )

CH. 1-.2V/Div aC TF1
1 or 2 milsec/div.
Svnc,.~-CH 1 AT op EXT UPPER INDEX

4 capple of the radial head siscesl was szeol cul in Districl MNewelelier ¥, Ths
othsr acdivstmenie shovle ke the sams az the GOC iribif pack.

#¥8emz cateeve alienmernt diske havz besn found 1o have no index signal or
track 402, If wou find thice fc ke the caszz with the alionment cicsk you ars
gzing., pleazz tag the disk as zuchk z°d send 1t back tc Lawrsnes., The szineth
cannat be checked without an i~dey signal on track 402 and compatibility
gproblsnz cowle arizz. If wvou kave any cuesztlicns plesszs contact we at the
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PHOENIX
Upgrading Phoenix Drive

When upgrading a Phoenix drive from a 30 or 60 MEG
drive to a 90 MEG drive under REL 5.XX it is sometimes

necessary to write over the fixed platter using the FTU

to destroy the VIOC prior to initializing the fixed
platter.



"W RELAY BOARDS_FOR_BLOCK POINT 4 DRIVES

Fhoenix Block Point 4 drives are now being delivered with a new relay
control board.

The CDC P/N is 777i2200. This board is not compatible with 726-€724 (CDC
# 776R0&50), the first Relay Board with pluggable
connectors. :

The part number for the new Relay Board is 72€-€724A.
T26-578E Original Relay Board {(screw type connector)

Tee-€724 CDC P/WN 776€BOBSO First BP 4 Drives (plupggable connector)
T26-€7244 CDC P/N 77713300 Latest BP 4 Drives (pluggable connectors)



Page 3

P.S.N. 1I11-A-7-4. Phoenix Terminaior Modification

The following is a concern from Bob Peebles of the New England
District. I+ anyone has had this situation please call the Area so
that we may check into it.

This PSN is to correct the termination of OPEN CABLE DETECT
signal line. It calls for the cutting of the etch from pins 14 and
44 on the terminator and adding a resistor to U3-5, and U3-6€. The
result of this will be- to Float the OPEN CABLE DETECT signals and
add a 470 Ohm resistor between ground and a 5.€ Ohm terminator
according to the CDC C.M.D. manual. The correct point for
connecting the added resistors chould be to pins 14 and 44 thus
terminating them with 470 Ohm resistors instead of 5.6¢ DOhm resistors.



i

0% 6 "R Cable TInial Risltances_(V8)

The maximum lenath of "A° cable which can be used off of one

I.0.F. connecting up to 4 drives is 100 feet.
length to any one drive is 50 feetl.

The maximum "B" cable




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 e TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

- TRCINICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: HWT 7149 REPLACES: _ _ DATE: 08/04/87 PAGE _1 OF 1

MATRIX ID. 3105 PRODUCT/RELEASE# CDC PHOENIX DISK DRIVE

-TITLE: PHOENIX CARRIAGE BUMPER PROBLEM

PURPOSE:

To inform the field of a possible problem with the rubber Carriage Stop
Bumper on the Phoenix 2280, 2280V, and 6580V disk drives.

EXPLANATION:
The Carriage Stop Bumper is mounted on a metal bracket attached to the cam
towers of the Phoenix drive. Its only purpose is to prevent the carriage
from crashing into the actuator housing during an uncontrolled seek to
spindle. Heat can cause the glue to melt and the bumper to slip down into
the path of the carriage. This can prevent the carriage from positioning
the heads to the inner cylinders of the drive. The problem can show up as
7~ intermittent seek errors.

The bumper is identified as reference numbers 389 and 403 of figure 7-9
(DECK ASSEMBLY) in the Phoenix Product Maintenance Manual, WLI# 741-1063A.

CORRECTIVE ACTION:
The bumper can easily be removed and glued back in place.

GROUP: Desktop Systems/Peripherals MAIL STOP: 001-140

-~ COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 @ TEL: 617/453-5000, TWX 710-343-6769, TELEX 94-7421

TECENICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 5049 REPLACES: __N/A DATE: 03/05/85 PAGE _1 OF 01

MATRIX ID. 3105 PRODUCT/RELEASE# Phoenix Disk

TITLE: Absolute Filter Causing Airlflow Problems

Wang has been delivering an improved Phoenix absolute filter for approximately
nine months. This filter is distinguished by new packaging and an orange
gasket around the exhaust outlet. Another distinguishing feature is the
stabilizing "toes" at the underside of the exhaust outlet. It has been
reported that the air hose from the no-air plenumn will sometimes get caught
under one of the stabilizers. The air pressure will then be cut off and the
drive disabled. Care should be exercised when installing a new filter to
prevent the air hose from being cut off.

GROUP: Peripheral Hardware Support Group MAIL STOP: 0125

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECHNICAL ASSISTANCE CENTER
‘ NEWSLETTER

#00729

I11.A.7

PERIPHERALS-DISK DRIVES-CDC PHOENIX 9448 CHD.

TORICS. IMEBOPEBLY. INSIALLED CAPACITORS

On the PCB CNTL/MUX, WLI 726-5779, capacitor C44, a 4.7ufF
20V capy may be installed backwards. After approximately 4
hours of operation the cap will short +5V causing emergency
retract and constant reverse drive. If power is left on the
servo power amp Will short out. Flease check on all new
installations for this problem. Should this problem arise,
please contact the Technical Assistance Center. FPlease have the
CDC SN of drive when you call in.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#10217

II1.A.7
FERIFHERALS-DISK DRIVES-CDC FHOENIX 2448 CMD.

TOEIC: _EOTENTIAL EEOBLEH_ ONM_FHOENIX

With Fhoenix drives CDC S/N's 1500 and below; a problem has
been found in two carriage assembliies with Barden bearings. If
the carriage is making 3 lot of nnisey such as in a dry bearing;,
replacement may he necessary. Mosi of the drives with this

problem have been foundy; howevery; there may be a small nuwmber in
the field.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#10512

III.A.7

)

PERIPHERALS-DISK DRIVES-CDC PHOENIX 9448 CMD.

TOPIC: PHOENIX FIXED MODULE REPLACEMENT

The new fixed module is secured to the shipping container
in a different manner from the old style. To remove the bottom
of the shipping container, loosen the two center screws on the
locating fixture. These screws are numbered "B" in the CDC
manual # 75888415 in the maintenance section, page 6-16. The
pPlastic screws are not used on newer modules.

There is also a new procedure to check electrical runout on
the fixed module. After purging for a reasonable time period,
load the heads. Connect a scope to test point 10 on the
servo-coarse PCB. Volt/Div. - 1 volt, time base 10
milliseconds. Ground test point 9 of the servo-coarse PCB and
select a head greater than 1 and observe the wave form of TP
10. Peak to peak should be less than 2 volts. If the signal
is larger than 2 volts, the module is to be considered bad and
replaced.

A PSN on this procedure will be issuved shortly. The new
Phoenix OEM manuals are in print and will also be available
shortly. We will issue the part number for the manual as soon
as we can do so.



CUSTOMER ENGINEERINC
TECHNICAL ASESISTANCE CENTE"
NEWELETTE!

#11107

I11.A.7
FERIFHERALS-DISK DRIVES-CDC FHOENIX 9448 CMC.

IDEIC: __CARRIACE CENTER_RAIL_TORDUS
Torquing the center rail:

1) Inspect the rail screw hole for contaminalion.
2) Using lock tight, toraue the screw to 1.2%5 inch lbs.
plus/minus 0.2%.

Note® This toraque specification is critical and
should be rigidly adhered lo.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER

Vi.B.1

NEWSLETTER

#20330

VS SYSTEMS-INTERFACE-DISK 1/0 PROCESSCRS.

- TOPIC:.__VYS-100 DISK CABLES --_ INPUT EOR_NEWSLETIER

Below is the list of part numbers for "A" a2nd "B" cables

for the VE-100°

242 _Cable -- CPU 1o Disk

1) CPU +to Phoenix
15' 220-3041~-7
25' 220-3041-20
50' 220-3041-21

2) CPU to 80 MEG SMD
18" 220-3041-9
25' 220-3041-16&
50' 220-3041-19

3 CPU to 300 MEG SMD
15' 220-3041-8
25' 220-3041-18
50' 220-3041-19

"B Cable -- CPU to Disk-

1) CPU +to Phoenix
158' 220-3033-21
25' 220-3033-22
‘50" 220-3033-33
c) CPU to 80 MEG SMD
15' 220-3033-25
25' 220-3033-22
. 50' 220-3033-35
P CPU to 300 MEG SMD
. 15' 220-3033-23
25' 220-3033-24
50' 220-3033-34

28! _Cable -- Daisy Chain

Phoenix to Phoenix
220-303;-1

300 Meg to 300 MEG
220-3031-2

8O0 MEG to BO MEG
220-3031-3

80 to 300 MEG
220-3031-4

Phoenix 1o 300 MEG
220-3031-5

80 MEG to Phoenix
c20-3031~-¢&



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#21102

VIi.B.l1
VS SYSTEMS-INTERFACE-DISK I/0 PROCESSORS.

TOPIC: INITIAL INTERFACE CABLE ORDERING

As of August 1, 1982 standard length disk cables will not
be shipped automatically when a drive is ordered. The
salesperson ordering the drive is required to order the proper
length cabling. This is to assure the cable length is adequate
for the customer's system layout and configurations. At the
time of order, the salesperson may require the assistance of a
Customer Engineer to assure proper c¢able lengths for disk drives.

If a disk drive is delivered for install without cabling or
with improper length cabling, refer to section 3.4 of the
Customer Engineering Folicies and Procedures Manual for the
escalation and process for resolution of the problem.

<



CUSTOMER ENGINEERING -
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#21130

Vi.C.1l -
VS BYSTEMS-SOFTWARE-OPERATING SYSTEMS.

JORIC: VO OPERATING SYSTEM S5.02. XX WITH SINGLE PHOENIX DRIVE.

When an IPL is performed from the pemovable volume of a
Phoenix drive, the System Paging Files are placed on the wrong
volume by the Operating System (version 5.02.XX). Instead of
going to the removable volume where they belongs they are placed
on the fixed volume. Subsequent IPL attempts fail because the
Operating System tries to place new paging files on the fixed
volume without having scratched the old ones.

One way to circumvent this problem is to maintain a2 copy of
Operating System version 5.01.XX on a removable volume. IPL
from this volume and scratch the @SYSPAGE library from the fixed
volume. This procedure is to be performed right after having

IPL'd from Operating System version 5.02.%¥X on a removable
volume.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER
#30222

II1.A.8 (3106)
PERIPHERALS-DISK DRIVES-CDC 75MB SMD BK/4XX-5XX.

TOPIC: NEW STYLE TERMINATORS FOR DUAL CHANNEL bISKS

The problems of making dual channel drives the last drive
in a string is that two terminators cannot be mounted on the
unit. A new terminator WLI# 210-8177 has been made for this
application. This new terminator will have low profile resistor
sips WLI# 333-0849 in place of the old style.

We expect the new style to be available by the end of
‘February. The low profile sips can be used to upgrade an
existing terminator if the situation warrents.



.

G _ CUSTOMER ENCINEERING
: TECHNICAL ASSISTANCE CENTER

g NEWSLETTER
ped
~ _ #30510
€aio7 | . o
' PERIPHERALS-DISK DRIVES-2200 DISK FUNCTION PROCESSORS.
20z
- 2209 SYSTEMS- INTERFACE- DISV MULTIPLEXER.
<,

- TOPIC: 2PRO_ALTERWATE_SECTOR FROELEW

7. -
“Problem Svmntome

1. D&2 errors.

I
&
£. DEZ errors.
. 3. Disk hznos.
. The above problems could be dus to an zlternate sector o
¢ the first sector of & treck. We are addrescsing the zlternate
sector problem with thie procedure.
;mggglg Shootins Procedure
& 1. On platters where an error occurs: run ‘VERIFY
T(O,52e08)’. I+ there ie an error on sector S2E0E, vou
; not have an alternate sector on the first sector of 2
L track. An erreor on sector 52608 ic expecied. There is
another problem with vour system and vou cshould
. treubleshoot it accerdingly.
e
c. I+ there is no error on sector 526808 but errors exist on
other parte of the disk, vou have zn =slternatie zecior
problem.
Sclution: '
1. Eschkup platter where problem occture,
2. Reformat bad pletter using ’SFORIMAT DISK T/Daz’ command.
. (& = disk platter number.)
3. Run ‘VERIFY Ti(0D,E26DK)’., I+ there is no error on sector
. E2EDE but errore exiet on other parts of dicek, vou still
L have an alternzste sector Droblem Co to step £,
‘ 4, I+ there ie &n error on sector 52608, vou have recovered
-~ from the azlternate. sector problem.
- 5. Restore your date from the backup to the reformatied
' platter.

Co to step ii.

& €. At thie point you have two choices. First
fixed module., To do this po to step i0.
+rod vannr miet £imnd +the bad ecector.,

he second is

e replacing the



(X
.

10.

ii.

Verify the disk. Write down the sectors which verify bad.
Add one to each secter and divide by sixteen. The sector
address that divides evenly by sixteen is your bad sector.

I1f the sector is not within a file. go to step 7.
If the sector lies within a program file, go to step K

If the secteor lies within a d=ta file which is accessed by
‘DATALOAD DC’ or ‘DATASAVE DC’. go to step 9.
Make sure that the sector is not within a data file which
ie accessed by the ’‘DATALOAD DA or BA’ or accessed by the
‘DATASAVE DA or BA’ commande. If it is, oo to step 10. If
it ien‘t, recommend that the customer avoid that sector. '
Co to step ii.

Follow the steps below to aveid the bad sector in & preooram
file. o

A Key in ‘S8ELECT DISBK =z=a=z’ and ‘CR’. (asa = address of
platter where bad sector ics.)

E. HKey in ‘CLEAR’ and 'CR’.

D. Hey in ‘MOVE T "H£++FFFF+" TO T/bEE.’ and ‘CR’.

(FFEFFFFF = file where bad sector exists.)

(bbb = addrese of unused scratch platter.)

Hey in ‘SCRATCH T "f++£++F+"7 and ‘CR’,

. HKey in ‘CLEAR’ and ‘CR’.

. Key in ‘SAVE DC T("FFFF+FEF")"BADSEC" Y 2and 'CR7.,

Key in ‘MOVE T/bbbk. "#+#fFf+F+" TO T’ and ‘CR’.

. Go to step ii.

Follow the stepe below to avoid the bad sector in 2 preooram
file which can be accessed by ‘DATAGBAVE DL/ and ‘DATALOCAD

-DCY commands.

A. Key in ‘SELECT DISK as=’ and ‘CR’. (223 = addrecs of

. platter where bad sector is.)

B. Kev in ‘CLEAR’ and ‘CR’.

D. Key in ‘MOVE T "+fff+FF+f" TO T/bbb,.’ and
(Ffffffff = file where bad cector sxiste.
(bbb = address of unueed scrztch platie

Gt o ~
D

i)

-~

<3N
»

‘E. Hey in ‘BCRATCH T "fffffFF£"’ and 'CR’.

F. Key in ‘CLEAR’ and ‘CR’.

- G. Key in ‘DATABAVE DC OPEN T("f+ffff++")"BADSEC"’ &and

‘CR’. .
H. Key in 'MOVE T/bbb, "FfFFf+f+" TO T’ and ‘CR’.
I. Co to step ii.

Thie is the second choice. If the zbove steps f2il +to
alleviate the problem, follow the steps below.

. Backup all the fixed platters.

B. Remove and replace the fixed module.

C. Format @ll the fixed platters.

D. Restore 311 the backups *o their aspproprizte platter.

Bring system back upr and return to customer operation.

This fix is only temporary. The final +ix will be a microcode
update. MWNo time frame has been given by R&D,



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CEWNTER

NEWSLETTER
o
#30524
2i05
PERIPHERALE-DISK DRIVES-CDC PHOENIY 9448 CMD.
TOPIC: -COMPATIBILITY BETWEEN DISHS (PHOENWIX)

When suspected compatibility problemsz occur between disk
drives, checking head elionment may not locate the problem. You
should alse check the index te burst 2 vou check head alionment.

Procedure is on papge €-57 of Phoenix manual 723-0i98A. Item
334,

i. Set up the drive a&s you would to do head =lionment
excent vou don’t need the DVM attached to the
alionment FCB.

c. Set the scope for negative tricoer and svync on "index"
tect point B2 on the I1/0 PCB. This test peoint is
below the left hand card extractor nexi to the "A"
cable plug Ji.

PN 2. Seek 1o cvlinder i% &nd probe test point "Y" of the
g index to burst (I-TO-R) should be

i
alignment FCE. Th
1

4 micro-seconds plus or minus 2.5 micro-seconds,

4. Seek to cylinder 753 and repezt.
E. If the I-TCO-B ie ocut., try rerplacino the head.
€. There is no adiuseiment other than the replacemsnt of

the head or the carrispe assemblv. VYou ehould check
the center rail torgue +or 1.5 inch 1bs.



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#40124

3106
PERIPHERALS-DISK DRIVES-CDC 75/288/675 MB

TOPIC: FCO 1072, 2265V-2, 6565 CDC 288 MB SMD

FCO 1072, released on January 11, 1984, documents ECO #
29993, The I/0 cable clamp on the drive is replaced with a new
clamp. This change reduces static problems in the unit by
properly grounding the I/0 cables at the base of the cabinet and
insures compliance with FCC regulations. The change 1s required
on units shipped from Wang between June 1 and October 1, 1983.
To obtain the FCO Kit, order WLI # 728-0088.



CUSTOMER ENGINEERING

TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#40306

3105
PERIPHERALS-DISK DRIVES-CDC PHOENIX

TOPIC: PHOENIX SERVO COURSE PCB'S

There is a new Servo Course PCB that is being shipped with
new units, It is completely compatible with other Servo Course
PCB's (726-5780).

This new Servo Course board has a jumper located near the
right hand PCB extractor lever. This jumper is for the head
load delay. With the jumper to the left side, there is a 90
second delay; with the jumper on the right side, there is a 120
second delay before head load. This delay was incorporated to
allow extra purge and stabilization time for the cartridge. The
lower particle count can reduce head crashes. Normal setting is
120 seconds.

XX YY
I I I

XX= 90 seconds, YY= 120 seconds



CUSTOMER ENGINEERING
TECHNICAL ASSISTANCE CENTER
NEWSLETTER

#40313

3105
PERIPHERALS-DISK DRIVES—-CDC PHOENIX

TOPIC: PHOENIX SERVO COARSE PCB'S CORRECTED JUMPER SETTINGS
FROM TAC N/L 40306, CATEGORY 3105, TOPIC: SAME

Due to incorrect information, the above mentioned N/L was
in error. The disable jumper was mis-stated as being the load
timing jumper. The correct jumper settings are stated below.
We are sorry for any inconvenience this may have caused.

There is a new servo Coarse PCB CDC #77682950 that is being
shipped with the new units. It is completely compatible with
the other Servo Coarse PCB's (726-5780).

This new Servo Coarse board has a jumper (J1) located near
the right hand PCB extractor lever. This jumper is for the
Servo Disable. With the jumper to the left side, the Servo is
disabled; with the jumper to the right side, the Servo is
enabled.

The Head load timing jumper (J2 4 pin) is located in the
middle of the PCB between U22 and U27

This delay was incorporated to allow extra purge and
stabilization time for the cartridge; the lower particle count
can reduce head crashes. ‘

PCB =

! XX YY !
! I I I s
! J1 '
! !
! AA BB b
! U22 II II U27 !
' J2 !
' — !

¥X= Disabled, YY= Enabled
AA= 120 Seconds, BB= 90 Seconds
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CUSTOMER ENGINEERING

»

T PROOUGT SERVIGE NAOTIEE
DATE ;__ 05/11/81 | _ x| Al 7 [
PERIPHERALS 1 1 ]
CLASSIFICATION
DISK DRIVES
CATEGORY‘ CDC PHOENIX 9448 CMD
PRODUCT/ APPL. 4
H
SEQUENCE "
TITLE:
Phoenix Silencing Procedure
This PSN applies to the CDC Model 9448 CMD "Phoenix" Disk Drive used in
L Wang Model 2280, 2280V, 6580 and the 0IS-140.

The following procedure is used for the purpose of reducing the noise
output from the Phoenix Disk Drive. It is to be performed only on customer
request.

The procedure involves the installation of 12 pre-cut pieces of foam
within the equipment cabinet. These items may be ordered from stock and
include the following:

QUANTITY PART NO.

1 660-0692
1 660-0693%
2 660-0690
2 660-0688
1 660-0686
1 660-0689
1 660-0685
1 660-0683
2 660-0684
% This piece does not have any adhesive backing. It just wedges in.place.

LABORATORIES. INC.

w 5 NG PRINTEDIN L.S.A.
ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01851, TEL. (617) 459-5000, TWX 710 343.6769, TELEX 94-7421 RLORDLR NO.

729-0889




III.A.7‘1 *

The procedure consists. of positioning the 12 pieces as shown in Figures f-q
and 2. Each piece except one has an adhesive coating on one side which is
covered with a protective backing. The adhesive used is rather fast acting.
Therefore, after removing the protective backing care should be taken to
position the pieces correctly before allowing the adhesive to contact the
cabinet.

The side pieces (Nos. 660-0688 and 660-0690) should be inserted first
since the large top pieces (No. 660-0686) are cut to butt against them. The
remaining pieces may be inserted in any order.



660-0690

660-0686

NO 660-0684 PIECES

COVER TOP ROW OF HOLES

660-0683

~

e U P

660-0684

6600686

FOAM PAD INSTALLATION

FIGURE |



by 660-0693

660-0692

FIGURE 2 FOAM PAD AND WEDGE FOR BLOWER HOUSING



CUSTOMER ENGINEERING

PROJUGT SERVIGE MOTIGE

DATE . 5/81 III_jal7 'E
A \ A A

CLASSIFICATION —PERIPHERALS

CATEGORY DISK DRIVES
PRODUCT/ APPL . CONTROL DATA CMD 9448

SEQUENCE# 2

— —— — — — — — — — — —— —— — — —

TITLE:

CARTRIDGE MODULE DRIVE 9448, REPLACING FAILED
POWER SUPPLY WITH NEW TYPE SUPPLY

EQUIPMENT AFFECTED

This Product Service Notice (PSN) applies to Control Data Corporation
(CDC) Phoenix Cartridge Module Drive (CMD) 9448 Units, Series Code (Block
Point) - 1 Serial Numbers 101 through 300, where the 60-Hz power supply has
failed and requires replacement. CMD 9448 Units are given the following Wang
Laboratories, Incorporated designations: 2280, 2280V, and 6580.

AFFECTED MANUAL

The change affects the Control Data Corporation Cartridge Module Drive
Hardware Maintenance Manual, P/N 75888415. The Wang Laboratories, Inc. (WLI)
P/N for the manual is 729-0198. This publication is an Outside Equipment
Manufacturer (OEM) document.

PRINTED IN US.A.
WANG LABORATORIES, INC. REORDER NO.
ONE INDUSTRIAL AVENUE. LOWELL, MASSACHUSETTS 01861, TEL. (617) 459-5000, TWX 710 343-6769, TELEX 94-7421 729-0946




DESCRIPTION OF CHANGE

The original 60-Hz power supply (CDC P/N 75830535) installed in these CMD
units is block point one equipment. When this power supply fails and an
identical replacement is ordered, a power supply (CDC P/N 77610705, WLI P/N
726-5777) associated with block point two CMD units is furnished. Block point
two CMD units have serial numbers of 301 or higher. Block point one CMD units
must be modified to accommodate block point two power supplies.

PURPOSE OF PSN

This PSN contains procedures required to update the affected manual to
provide for:

1. Modifying the CMD unit to accommodate the new type power supply.

2. Installing the new type power supply in the modified CMD unit.

MODIFYING CMD UNIT

1. Remove failed power supply according to procedure in paragraph
6.7.15.3 of affected manual (WLI P/N 729-0198).

2. Refer to figure 1 and proceed as follows:
a. Identify orange wire connected between relay control (RC) printed
wiring assembly (PWA) TB2-1 and pin 2 of power supply connector
PS1P1.

b. Cut red plastic cable ties holding orange wire to base pan signal
harness.

c. Disconnect orange wire from terminal RCTB2-1 and from pin 2 of
power supply connector PS1P1.

d. Remove orange wire from base pan signal harness.

e. Using Amp Pin Extractor Tool No. U458994-1 or small screwdrivers,
remove pin 2 from power supply connector PS1P1.

f. Identify wire in base pan signal harness with three-pin connector
marked PS1-P4 on one end. Other end is bent back and covered
with heat shrinkable tubing.

g. Remove heat shrinkable tubing from wire identified in last step,
and solder end marked RCTB2-1 to terminal RCTB2-1 in place of
orange wire disconnected in step 2c.

3. Refer to figure 2 and proceed as follows:

a. Remove jumper from W3 position on component side of PWA.



REMOVE ORANGE WIRE
BETWEEN RELAY CONTROL
TB2-1 AND POWER SUPPLY =
CONNECTOR PS1P1 (TIED
TO MAIN CABLE BUNDLE
WITH RED CABLE TIES)

BASE PAN SIGNAL HARNESS

—— RELAY CONTROL PWA TB2-1

POWER SUPPLY
CONNECTOR PS1P1 7]

POWER SUPPLY CONNECTOR
PS1J1 (MAY NOT BE
LABELED)

Figure 1. Base Pan Cutaway Showing Base Pan Signal Harness
and Power Supply Connector PS1P1



g Ty

INSTALL JUMPER IN W2 POSITION

REMOVE JUMPER FROM W3 POSITION

RELAY CONTROL PWA

o ul o | v N % \\_—[EEJ— 82
o M Mgy
v % i) - T To2 “Er

o

T8B! TB2

Figure 2. Relay Control PWA Layout Showing Location of Jumpers
to Be Changed

b. Locate jumper removed in step 3a and install it in W2 position on
component side of PWA.
¢. Solder both ends of W2 jumper.

d. Change marking of relay control printed wiring assembly (PWA) to
part number 75898850 (WLI P/N 726-5786).

INSTALLING NEW POWER SUPPLY

1'

2.

Position new power supply in CMD unit in approximate position shown
in figure 1.

Refer to figure 6-17 in affected manual (WLI P/N 729-0198) and plug
power supply connectors PS1P1 (:), PS1P2 (:), and PS1P3 (:), into
their mating connectors.



Refer to figure 3 and insert connector PS1-P4 into power supply
connector PS1Pl,

Use procedure in paragraph 6.7.2 of affected manual (WLI P/N
729-0198) to:

a. Lower deck assembly from maintenance position into normal
position.

b. Restore electronics module to its normal position.

Figure 3.

Power Supply Showing Connection for New Connector PS1PU
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Refer to figure 6-17 in affected manual (WLI P/N 729-0198), then:
a. Connect frame ground wire (:) at power supply end.

b. Align holes in base plate of power supply with four mounting
holes in CMD base pan.

¢. Working from under side of CMD base pan, attach power supply to
CMD base pan using four screws .

Use procedure in paragraph 2.3.1 of affected manual (WLI P/N
729-0198) to power up CMD unit.

)



CUSTOMER ENGINEERING

FRODLGY SERVIGE MOTIGE

11T | A] 7 <44
PERIPHERALS r

CLASSIFICATION

CATEGORY
PRODUCT/ APPL.

SEQUENCE™__%A

DISK DRIVES
CDC PHOENIX 9448 CMD

TITLE:

VS SYSTEM SMD AND CMD DISK DRIVE "A" CABLE TERMINATOR
INCOMPATIBILITY MODIFICATION

NOTE

This PSN supercedes PSN III.A.7-4 (729-0993) to correct
its instructions as noted by vertical black bars to the
right of the corrected text and the error in figure 2.

1. SCOPE

This PSN provides instructions for determining compatibility of the VS
System 2280V Cartridge and Service Module Disk Drive (CMD and SMD)
combinations with the'A' Cable Terminator. The terminator incompatibility
problem arises when using the standard 726-5790 (WANG) or 75886100 (CDC)
terminators with daisy chained SMD and CMD units when the CMD unit is
connected last in the daisy chain. In this configuration, the terminator
must be modified as described in paragraph 3 to provide correct termination
for the Open Cable Detect signal line.

2. COMPATIBILITY CHECK

All daisy chained VS systems (60/80/100) in the field that have a
combination of SMD/CMD or all CMD drives must be checked for terminator
compatibility as follows.

a. If the SMD unit is the last unit of the daisy chain in a mixed
SMD/CMD VS System (see figure 1A) there is no terminator
compatibility problem.

LABORATORIES, INC. PRINTED IN U.S.A.
WANG REORDER NO.
ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01851, TEL. {617) 459-5000. TWX 710 343-6769. TELEX 94-7421 729-0993-A
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DAISY CHAINED SYSTEM

_4?YSTEM GROUND
A 8

CONTROLLER !

i

b g

I‘I'Il'l'!l'e'l

T~

—~5F
J\-’

_"0 J2* J3" J]' J2’ J3¢¢ |' J2' 13" Jlt J2' Jr'
CMD CMD CMD L_' SMD
— DRIVE p—— DRIVE p——q  DRIVE —q DRIVE
1 2 3 8
A
DAISY CHAINED SYSTEM
_PTEM GROUND CONTROLLER |
A B B
T
l' E
R
[¢ 8] A o A B
|t J2*  )3** |' 12 )3+ |' J2» J3* J" J2* Jant
CMD CMD SMD CMD
—{ DRIVE p—— DRIVE p——q  DRIVE p—t5— DRIVE
1 2 3 8
B
DAISY CHAINED SYSTEM
_{SYSTEM GROUND CONTROLLER |
A B 8
T
i, £
R
[5] Al [a] [e] [8] A B
nEoJ2e 43 J1 g2 )3 Jie J2* )3+ JIs 2% )3
CMD CMD CMD CMD
b DRIVE p———¢ DRIVE p———( DRIVE p—55—( DRIVE
1 2 3 8
*1/0 PWA C
**CNTL/MUX PMA

FIGURE 1. THREE POSSIBLE CONFIGURATIONS OF DAISY CHAINED

MIXED SMD/CMD AND ALL CMD DISK DRIVE SYSTEMS

2
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b. If the CMD unit is the last unit of the daisy chain in a mixed
SMD/CMD VS System (see figure 1B) the following three corrective
options are available:

1. Rearrange the SMD/CMD units so that an SMD unit is the last
unit in the daisy chain

2. Replace incompatible terminator (726-5790 or 75886100) with
compatible terminator (WANG P/N 210-7177 or 210-7477)

3. Modify terminator 726-5790 or 75886100 as described in
paragraph 3 and shown in figure 2

c. If the VS System has only CMD units in the daisy chain (see
figure 1C),the terminator must be either replaced with a
compatible terminator or the existing terminator modified to
be made compatible as described in paragraph 3 and shown in
figure 2.

3. MODIFICATION OF INCOMPATIBLE TERMINATORS

The following parts and tools are required to complete this
modification:
pin vise, WPN 726-9488
#60 DRILL, WPN 726-9490
two 470 Ohm, 1/4 Watt resistors, WPN 330-2048
insulator, WPN 605-0124
solder

a. Using the pin vise and #60 drill, drill two holes from the etch
gside (one on each side of the ground cable) through the ground
plane on the opposite side of the PWA as shown in figure 2.

b. Cut the etches leading from pins 14 and 44 of connector Jl at
pins 5 and 6 respectively of resister pack U3 as shown in
figure 2.

¢c. Slide insulators on the both leads of the two 470 ohm resistors
and solder one end of one resistor to the etch leading from pin
14 and one end of the other resistor to to the etch leading from
pin 44 of connector J1 as shown in figure 2.

d. Insert the remaining end lead of each of the two resistors through
the two holes drilled through the PWA and ground plane and then
solder as shown in figure 2.

NOTE
Using a VOM on RX1l scale, check for zero (0O) ohms
resistance between resistor leads at ground plane
connection and ground cable to ensure continuity.
A cold solder connection will cause input/output
problems.
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PIN 1,31
S e o
[ [ ]
L] L4 eev e st oo
. . ua
[ ] L] (TN AN NN ]
DRILL # 60 HOLES —
FROM ETCH SIDE )
M N ?0 [ N N J .1.6
14,44 | - s
. o s
. - ssecsocee
cut % . . u2
ETCH : : es00 OO OO
[ ] L]
L ] *
: : [T XN NN XZ
o e U1
. . o)
ETCH SIDE
30 60
o)
u1
u2
J1
u3
# 60 DRILLED -0
HOLES FROM
ETCHED SIDE ——
ua
(a)
COMPONENT SIDE

GROUND CABLE

\ 470 OHM

1/4WATT
RESISTORS

GROUND
PLANE

GROUND CABLE

FIGURE2 MODIFICATION OF INCOMPATIBLE TERMINATORS
726-5790 AND 75886100.
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(WANG) FIELD CHANGE ORDER i

PrCO MO

Equipment Affected_2280, 2280V, 6580 (CDC Phoénix 9448 CMD)
Class __Problem Only *FCOKit# -0081A Page 1 ot _4.
Org. Code 3105 (III.A.7M) *FCODoc.#722-1382R7 _  Approvail Date:
Est instail. Time 2.2 hours Ref. ECO #CDC FCO 33945 _QEC 28 1983
* THIS SUPERCEDES FCO 1064 220Y OpnlLy
1. REASON FOR CHANGE

A. To enable use of low air option.
B. To increase shroud pressure.
C. To increase device cooling.

DESCRIPTION OF CHANGE

The CDC ID# 75889887 50/60 Hz. high voltage blower is replaced
by the CDC ID# 75889889 50 Hz. high voltage blower.

DOCUMENTATION AFFECTED

"Customer Engineering Reprint CDC Cartridge Module Drive,"
729-0198A. (Henceforth, referred to as the "manual").

PREREQUISITE (S)

This FCO should be installed only in 220, 230 and 240 volt 50
Hz. units having a CDC serial number below 89,209. New blowers
were cut in starting with S/N 89,210.

INSTALLATION PROCEDURE

Before proceeding with any rework, note the following caution.
ESD CAUTION

The circuit assemblies contained in this equipment can be
degraded or destroyed by ELECTROSTATIC DISCHARGE (ESD).

Static electrical charges can accumulate quickly on personnel,
clothing, and synthetic materials. When brought in close
proximity to, or in contact with delicate components, A
ELECTROSTATIC DISCHARGE OR FIELDS can cause damage to these
parts. This damage may result in degraded reliability or
immediate failure of the affected component or assembly.

TechOps . Logistics  /2-ZY-¥3 | Ornginator FCQ Coording

(’\—.lw k‘ , VA K B o /;%W”w “&HM “ 14//

Y




To insure optimum/reliable equipment operation, it is required
that technical support personnel discharge themselves by
periodically touching the chassis ground prior to and during
the handling of ESD susceptible assemblies. This procedure is
very important when handling printed circuit boards.

A.

C.
D.
E.
F.

G.

H.

Operate the START/STOP switch to the STOP position (out
position), and wait for the spindle to stop rotating (READY
lamp extinguished).

Set circuit breaker (by input power connector on back of
base pan) to OFF position.

Remove A.C. power cord from power source.

Remove top cover per section 6.7.1. of manual.

Raise base deck per section 6.7.2. of manual.

Remove blower per steps €-8 of Section 6.7.13 of manual.
Remove the power supply and card cage air hoses. Wash the
interior of the air hoses with water. Dry the air hoses

with vacuum. Reinstall air hoses in the unit.

Vacuum the plenunm.

Install the replacement blower per steps 9-11 of Section
6.7.13 of the manual.

Perform Check-Out Procedure described in Section 6 below.

Document installation of FCO by completing a Call Report or
Activity Report

6. CHECK-OUT PROCEDURE

A.

B.

C.

Reconnect A.C. power cord to power source.

Turn on A.C. circuit breaker. Check to see that the blower
is operating. Allow unit to purge 5 minutes.

Turn off circuit breaker. Lower the base deck per section
6.7.2 of manual.

FCO 10642
-2‘



G-

H.

J.

K.

L.

M.

Disconnect AlPl (the voice coil lead).

Turn on circuit breaker.

Operate START/STOP switch to the
START position and allow unit to spindle up and purge for
30 minutes.

Operate START/STOP switch to STOP position and wait for

spindle to stop rotating.

Turn off circuit breaker.

Log the FCO number on unit FCO log on the side of the
electronics module.

Reconnect AlPl.

Replace top cover per section 6.7.1. of manual.

Return disk to normal operations.

Run the appropriate diagnostic listed below:

Disk
rive

.

2280

2280V

6580

8xstem

VP/MVP

LVP/SVP

VS 25/45

Vs 80/90/109

OIs 140

Part #

702-0146

702-0128A

732-0002B

732-0019

732-0036

702-0099A

702-00S7E

Run 727-0116 Stand Alone TB 216.

FCO 1064A

-3-

Description

2200 Multi Disk

Exerciser

2200 General Disk

Exerciser

System Exerciser

FTU 25 VS
Alone FTU
only) Rev

FTU 25/45%5
Alone FTU
only) Rev

25 Stand
(Rev 2 BP
6111

Stand
(Rev 3 BP
6111

FTU On-line OIS 5.0

or later,

Rev 61C4

Master Resident
Diagnostic Package

Rev 2284



7. FCO KIT PARTS LISTING

* KIT #728-0081A

Iten oty Item Description

* 729-1382A
726-6883

- 1

FCO document 1064A
CDC Kit# 77715534 which

contains one CDC 1ID¢
75889889 Blower Assembly

8. FCO KIT AVAILABILITY DATE

FCO Kit# 728-008l1-A will be available January 9, 1984. To
obtain it, place a routine order through the Logistics Order

Processing System,

9. REMOVED PARTS DISPOSITION

The removed 50/60 Hz high voltage blower should be returned to

Wang.
From Latin America, send blowers to:
" Wang Latin America Headquarters
95 Merrick Way
Suite 620
Coral Gables, Florida 33134

Attention: Eric Garthe

From Western Europe, send blowers to:

Wang Europe S.A./N.V.
Keerstraat 10
9412 Erpe-Mere, Belgium

Attention: Chuck Chorman

10. MISCELLANEOUS

N/A

FCO 10642
-4-

ke
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FCONO.

(WANG) FIELD CHANGE ORDER

| 1024A
|
' Equipment Affected 2280, 2280V, 6580 (CDC Phoenix 9448 CMD)
! .
| Class_Problem Only FCOKit#__728-0047 Page L1 of__3
; Org. Code III.A.7 (31.05) FCO Doc. #_*¥729-1298A Approval Date;
Est Install. Time —10 Minutes : Ref. ECO #..27287 JUN 2%

*THIS FCO SUPERSEDES FCO 1024

1. REASON FOR CHANGE

A. To assure compatibility of the CDC Phoenix 9448 CMD
(Wang model used in 2280V, 2280, and 6580) with the
A-Cable Terminator.

~B. To correct intermittent device selection errors.

2. DESCRIPTION OF CHANGE

* Remove CDC CMD PCB #75886100 (WLI 726-5790) and replace
with 210-8017 PCB.

3. DOCUMENTATION AFFECTED

A. Wang "Customer Engineering Reprint, CDC Cartridge
Module Drive", 729-0198A.

B. Wang "Cartridge Module Disk. Drive, CDC Model 9448 CMD

(Phoenix Drive)", 729-0199.

4. PREREQUISITE (S)

N/A

5. INSTALLATION PROCEDURE

A. Operate the START switch to the’stop position.

B. Turn AC power off using AC circuit breaker shown in
Figure 1.

C. Lift furniture cover with built in handle at rear of
drive. See section 2.7 of Wang "Cartridge Module Disk
Drive, CDC Model 9448 CMD (Phoenix Drive)", 729-0199.

D. Remove and retain the two slotted screws on the left
and right side of the dust cover at the rear of the
drive. Remove the dust cover. See Section 2.7
referenced above in C.

Tech Ops Logistics Originator FCO Coordinator

Z:/ %: / -/ m M“’“f /M(I/wiw
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Refer to Figure 1. Remove the A-Cable Terminator, CDC o~
CMD PCB #75886100 (WLI 726-5790), from the I/0O J2 slot .
of the I/0 PWA in the electronics module.
F. 1Install the new A-Cable Terminator 210-8017 PCB in the
I/0 J2 slot of the I/0 PWA in the electronics module.
Insure that cable is properly attached.
G. Run Check-Out Procedure described in Section 6 below.
H. Replace dust cover and install screws.

I. Replace furniture cover.

J. Document installation of FCO by completing a Call
Report or Activity Report.

ELECTRONICS MODULE

AC CIRCUIT BREAKER A-CABLE TERMINATOR

FIGURE 1 ELECTRONICS MODULE/A-CABLE TERMINATOR LOCATIONS

FCO 1024A
-2-
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10.

CHECK-OUT. PROCEDURE

Run the appropriate diagnostic listed below:

Disk System Part # Description
Drive
2280 VP/MVP 702-0146 2200 Multi Disk Exerciser
702-0128A 2200 General Disk
Exerciser
LVP/SVP 732-0002B System Exerciser .
2280V VS 25/45 732-001¢9 FTU 25 VS 25 Stand Alone
FTU (Rev 2 BP only) Rev
6111

732-0036 FTU 25/45 Stand Alone-
FTU (Rev 3 BP only) Rev
6111

vsS 80/90/100 702-00992 FTU Online OIS 5.0 or
later, Rev 61C4

6580 OIS 140 702-0057E Master Resident
Diagnostic Package Rev
2284

FCO KIT PARTS LISTING

KIT #728-0047

Item oty Item Description
*729-1298A 1 *FCO #1024A Document
210-8017 1 CMD-A-Cable Terminator

FCO KIT AVAILABILITY DATE

~ FCO Kit #728-0047 will be-available June 13, 1983. It can

be obtained by placing a routine order through Logistics
Order Processing System.

REMOVED PARTS DISPOSITION

Return CDC CMD PCB #75886100 (WLI 726-5790) to Home Office
FSC, RDB 3933.

MISCELLANEOUS

This FCO formally resolves the A-Cable Terminator
incompatibility problem described in PSN III.A.7.4A.

FCO 1024A
-3-
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FCO NO.

~ (WANG) FIELD CHANGE ORDER

1024
Equipment Affected 2280! 2280Vl 6580 (CDC Phoenix 9448 CMD)
Class _ Froblem Only FCO Kit#__128-0047 Page __ L of__3
Org.Cdde IIT.A.7 (3105) FCO Doc. # 729-1298 Approval Date:
Est. install. Time 10 Minutes Ref. ECO #_27287 ’ -JUN 1 1983

1. REASON FOR CHANGE

A. To assure compatibility of the CDC Phoenix 9448
(Wang model used in 2280V, 2280, and 6580) with
A-Cable Terminator.

B. To correct intermittent‘device selection errors.

2. DESCRIPTION OF CHANGE

Remove CDC CMD PCB #75886100 and replace with 210-80

o~ 3. DOCUMENTATION AFFECTED
W A. Wang "Customer Engineering Reprint, CDC Cartridg

Module Drive", 729-0198A.

B. Wang "Cartridge Module Disk Drive, CDC Model 944
(Phoenix Drive)", 729-0199.

4. PREREQUISITE (S)

N/A

S. INSTALLATION PROCEDURE

A. Operate the START switch to the stop position.

B. Turn AC power off using AC circuit breaker shown
Figure 1.

C. Lift furniture cover with built in handle at rea
drive. See section 2.7 of Wang "Cartridge Modul
Drive, CDC Model 9448 CMD (Phoenix Drive)", 729-

D. Remove and retain the two slotted screws on the
and right side of the dust cover at the rear of
drive. Remove the dust cover. See Section 2.7

o~ referenced above in C.
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Refer to Figure 1. Remove the A-Cable Terminator, CDC gu—
CMD PCB $#75886100, from the I/0 J2 slot of the I/O PWaA LU
in the electronics module.

Install the new A-Cable Terminator 210-8017 PCB in the
Z/0 J2 slot of the I/0 PWA in the electronics module.
Insure that cable is properly attached.

Run Check-Qut Procedure described in Section 6 below.
Replace dust cover and install screws.

Replace furniture cover.

Document installation of FCO by completing a Call
Report or Activity Report.

I/Q PWA

ELECTRONICS MODULE _

AC CIRCUIT BREAKER A-CABLE TERMINATOR

FIGURE 1 ELECTRONICS MODULE/A-CABLE TERMINATOR LOCATIONS

FCO 1024
-2~



6. CHECK-OUT PROCEDURE

Run the appropriate diagnostic listed below:

Disk System Part $ Description
Drive -
2280 ' VP/MVP 702-0146 2200 Multi Disk Exerciser
702-0128A 2200 General Disk
Exerciser
LVP/SVP 732-0002B System Exerciser
2280V VS 25/45 732-0019 FTU 25 VvS 25 Stand Alone
FTU (Rev 2 BP only) Rev
6111
732-0036 FTU 25/45 Stand Alone
FTU (Rev 3 BP only) Rev
6111
VS 80/90/100 702-0099A FTU Online OIS 5.0 or
later, Rev 61C4
6580 QIS 140 702-0057E Master Resident
Diagnostic Package Rev
2284 '
7. FCO KIT PARTS LISTING
KIT $728-0047
Item Qty Item Description
729-1298 1 FCO #1024 Document
210-8017 1 CMD-A-Cable Terminator

8. FCO KIT AVAILABILITY DATE

FCO Kit #728-0047 will be available June 13, 1983. It can
be obtained by placing a routine order through Logistics
Order Processing System.

9. REMOVED PARTS DISPOSITION

N/A

10. MISCELLANEQUS

This FCO formally resolves the A-Cable Terminator
incompatibility problem described in PSN III.A.7.4A.

FCO 1024
-3-
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PCO NO.
(WANG) FIELD CHANGE ORDER e
Equipment Affected 2280 DPU
Class All UNITS FCO Kit# 728-0104 Page 1 of S
Org. Code__3107 (111 A.10 M-2)  pcgpoc. o 729-1482

KBRS 5 1984

Est Install. Time 45 MINUTES Ret.ECO #_ 31181

1. REASON FOR CHANGE

A. To prevent’read cache from being lost when a reset is
issued from one of the terminals on the system.

B. To allow the DPU to reselect the destination drive when'
dump;ng the multi-sector write cache to one of the drives.

4. DESCRIPTION OF CHANGE

Four PROM's on the 210-7423-A PCA are changed.
3. DOCUMENTATION AFFECTED

N/A
4. PREREQUISITE (S)

Refer to Step 10 for a list of serial numbers of units
requiring this change.

S. INSTALLATION PROCEDURE
A. Power off. Remove AC plug at wall.
B. Refer to "Customer Engineering Maintenance Manual'
(729-0971) p.4.3, sections 4.5 through 4.5.1 for top cover
removal/replacement procedures.

C. Refer to Figure 1. Remove the 210-7423-A PCA from the Disk
Processing Unit (DPU).

D. Refer to Figure 2. Change PROM's on the 210-7423-A PCA as
follows:

1. Component Side:
a. Change L13 to 378-4083-R8.

« b. Change L14 to 378-4084-R8.
%&/‘(r’ (

Ops k//?/f Logisties  4-|3-8§¢

ML@%L s Plizrmo

Ornginator (74 FEO Coordmﬂyr

# hdv

fht 91



¢c. Change-L15 to 378-4085-R8. A
d. Change L16 to 378-4086-R8.

E. Reassemble the unit by reversing the procedures in Steps A
through C.

F. Perform check-out procedure described in Section 6 below.

G. Document installation of this FCO by completing a Call
Report or Activity Report.

210-7423-A

FIGURE 1

CIRCUIT BOARD LOADING !
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10.

CHECK-OUT PROCEDURE

Run 2280 Disk Diagnostics from 2200 Diagnostics Package

#195-2956-0.

FCO KIT PARTS LISTING

KIT #728-0104

Item

729-1482

378-4083-R8
378-4084-R8
378-4085-R8
378-4086-R8

T T T

1

FCO KIT AVAILABILITY DATE

Item Description

FCO Document 1086

PROM
PROM
PROM
PROM

FCO Kit# 728-0104 will be available May 7, 1984. It can be
obtained by placing a routine order through the Logistics Order

Processing Systen.

REMOVED PARTS DISPOSITION

Recycle removed PROM's through your FSC.

MISCELLANEOUS

M

This FCO applies to units that fall within the following serial

number ranges.

026513

135033 through 135984

687297
941797
DLS772
EB1277

EB1339 through EB1341
EB2626.. through EB2632

FY1038
GN1706
GU1341
HN2809
HU1505
HU2465
HU3775
HUS5714
HU8365
HV1955

FCO 1086

-5 .

ICS5325
IGS5042
IN1002
IN7407
KH1380
KR6959
Kv1701
KVv3474
KV4680
KV5354
KY1002
KY7250
KY8056
KY9330
LI2427
LS1747
LY2317

through ICS5328
through IN3138

through Kv4813
through KV5608
through KY6572
through KY7822
through KY8454
through KY9654

NS17464 through NS17468

NY1619
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CUSTOMER ENGINEERING DIVISION

| NPN
NPN NEW PRODUCT NOTICE

PRODUCT: PHOENIX DISK DRIVE ' NO: 7
MODEL NO: 2280, 2280V, 6580 DATE: 4/25/79

I. DESCRIPTION

The Phoenix Disk Drive is designed to be a high performance, random
access, mass storage device. It is an available option for the Wang 2200
VP, 2200 MVP, 2200 VS, and Office Information System 140. The Phoenix is
available to the 2200 VP and MVP as a Model 2280-1, -2, or =3; to the
2200 VS as a Model 2280V-1, -2, or -3; and to the OIS 140 as a Model
6580-1, =2, or =3.

The 2200 VS is interfaced to the Phoenix Drive by an IOP device at
the CPU (see VS Interface RSL). The 2200VP and MVP are interfaced to the
Phoenix by an I/0 Controller at the CPU and a micro-processor attached to
the Phoenix Drive (see Microprocessor RSL). The OIS interface will be
outlined in a later NPN,

Storage capacity for the 2280 and 6580 models is as follows:

MODEL CAPACITY (In Bytes)
-1 26,836,992 (27 Mbytes)
-2 53,673,894 (54 Mbytes)
-3 80,510,976 (80.5 Mbytes)
NOTICE:

This document is the property of Wang Laboratories, Inc.
Information contained herein is considered company proprie-
tary information and its use is restricted solely to the purpose
of assisting you in servicing Wang products. Reproduction of
all or any part of this document is prohibited without the con-
sent of Wang Laboratories.

LABORATORIES, INC.
WAN G ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01861, TEL. (617) 851-41%1, TWX 710 343-6769, TELEX 94-7421

Printed in U.S.A.

13-3289



The 2280V has a greater storage capacity then either the 2280 or
6580 Models because of a difference in formatting. The storage capacity
of the 2280V is as follows:

MODEL CAPACITY (In Bytes)
-1 30,265,344 (30 Mbytes)
-2 60,530,688 (60 Mbytes)
-3 90,796,032 (90 Mbytes)

In all models (2280, 2280V, 6580) 13.5 Mbytes are removable, the
remainder is stored on from 1 to 5 fixed surfaces depending on the

model number.

Specifications:
Height 10.5 Inches (264 mm)
Width 19.0 Inches (483mm)
Length 31.75 Inches (806mm)
Weight 170 1bs. (77.1kg)

*Power Requirements:
120VAC +10% / 230VAC +10%
60Hz +1Hz / 50Hz +1Hz
8.2A (15A at start up) / 4A (7.5A at start up)
« 950KWH

*The Disk Drive should have a separate dedicated power line.

II. MAINTENANCE

Maintenance requirements are similar to those of the 80/300 Meg
Drive. An FTU (Field Test Unit) is necessary to simulate the control
unit allowing the drive unit to be repaired off-line. See RSL for
necessary alignment cables, alignment extender, head adjustment tool,
spare boards, etc. A maintenance manual is currently being written and
will be available in early May.



Following is the distribution strategy for the various test
equipment used with the Phoenix Disk Drive:

TB-216 (Field Test Unit)
Distribution: One per Subsidiary

Two per Area

One per District

Six to Home Office Repair
Six to Home Office Training

Alignment Tool
Distribution: One per each domestic city

Two per each Subsidiary

Two per Area

Four to Home Office Repair
Six to Home Office Training
Sixty for Rep coverage

Alignment Pack
Distribution: One per each domestic city

Two per each Subsidiary

Two per Area

Four to Home Office Repair
Six to Home Office Training
Sixty for Rep coverage

III. LOGISTICS

A. Equipment Allocations:

There will be no automatic allocations of spares or serialized

equipment. See section D for ordering procedures.

B. Recommended Spares List:

See attached RSL



C. Dispositon Of Bad Parts:

Defective subassemblies will be returned to either Area or Home
Office for exchange, as per RSL. Individual defective parts
will be scrapped locally and replacements ordered.

D. Ordering Procedure:
Spares or serialized equipment must be ordered as follows:

Telex to: (TELEX #947-151)
LOGIC
ATTN: SUSAN HOMOLISKI

WANG MODEL NO.:

WANG PART NO.: (If Serialized Equipment)
REQUESTING PERSON:
RDB #:
SHIP TO ADDRESS:
SHIP TO PERSON:
SALES ORDER NUMBER:
ADDITIONAL REQUIREMENTS:

COMMENTS:

This request may be submitted when sales order is placed or at
scheduling of installation.

Logisties will screen shipments from Distribution to help ensure
that required spares and serialized equipment have been ordered by
the installing RDB. If no order has been placed, Logistics will
enter one and notify the installing RDB.

IV. DELIVERY

Limited delivery of both the 2280 and 2280V Drives has already begun
with full scale delivery scheduled for late May, 1979. Delivery of the
6580 is not scheduled until June, 1979.



V. TRAINING

The first training class for the Phoenix Disk Drive is scheduled to
be given May 14-18. A second class is scheduled for June 25-29. An
audio-visual course on the Phoenix is also available. It is recommended
that Area Offices have WPS personnel trained on the Phoenix to ensure

support for it when it appears on the OIS 140.
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Service Newsletter ...

November 28, 1979
MASS STORAGE DEVICES #38

PRECAUTIONARY GUIDELINES FOR MODEL 2280-SERIES DISK DRIVES

NOTE:

The 2280-series (Phoenix CMD) disk drives, the newest members of
the 2200 systems disk family, are extremely delicate. Although
the operating theory for the 2280-series disks drives combines
elements of theory common to the earlier Hawk and SMD drives,
the 2280-series equipment has been refined to such a critical
point that existing "rules of thumb™ used with the earlier
drives are not adequate for the 2280-series units. The 2280~
series drives have their own set of guidelines, particularly
with respect to preventing head crashes, and these guidelines
must be followed to ensure problem-free operation. This SNL
provides both specific information that is applicable only to
CE/service representatives and more- general usage guidelines
that are also applicable to customer personnel using the
equipment. Each Customer Engineer should see to it that all
applicable customer personnel know of and adhere to the
applicable usage guidelines, discussed in paragraph C.

INSTALLATION GUIDELINES

The following guidelines pertain to handling of the 2280-series

equipment during system installation:

1.

Inspect the carriage assembly and read/write heads very carefully for
any signs of shipping damage.

Check that all pieces of packing material are removed, and ensure

that the disk drive unit is clean inside.

If the interior of the disk drive unit must be cleaned, use only
lint-free cloth.

NOTICE:

This document is the property of Wang Laboratories, Inc.
Information contained herein is considered company propri-
etary information and its use is restricted solely to the
purpose of assisting you in servicing Wang products. Repro-
duction of all or any part of this document is prohibited
without the consent of Wang Laboratories.

LABORATORIES, INC.
—
i ' ANG ONE INDUSTRIAL AVENUE. LOWELL, MASSACHUSETTS 01861, TEL. (617) 851-4111, TWX 710 343-6769, TELEX 94-7421

Printed in U.S.A.

13-266



B.

9.

Never move the unit any significant distance without first putting
the carriage locking pin in place to prevent the heads from moving
onto the disks surfaces, which could damage the heads and/or disks.

Do not position the carriage manually. Such action could move the
read/write heads onto the disks, causing the heads and/or disks to

become damaged.

Do not leave the deck assembly in its raised position except while
absolutely necessary for maintenance activities. (Contamination
falling into the absolute filter exit while the deck is raised could

be blown into the disk area when normal operation is resumed.)

Do not attempt to override any interlocks in the system. They are
included for good reasons and should not be defeated at any time.

Purge all newly installed disk drives for at least 10 minutes. To
purge, disconnect voice-coil power at A1P1 and then start the unit.

Under these conditions, the spindle turns but the heads will not load.

Do not load the heads manually during the purge operation.

MAINTENANCE GUIDELINES

The following guidelines pertain to handling of the 2280-series disk

drives during maintenance activities:

1.

2.

Change (clean) the disk drive's air filters at least every six

months. In a very dusty environment, change them more often.

Since the 2280-series drives do not have an upper guard rail, take
extreme care to not move the carriage assembly in a lateral direction
(right angles to the normal direction of head movement) when turning
the clamping screws to adjust the heads while the heads are flying.
The resultant force from such motion could rotate the carriage assem~
bly and cause severe damage to the heads and disks. To prevent this
motion, carefully apply sufficient counter force on the opposite side
of the carriage assembly while turning the screws.

‘-
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c.

SERVICE-RELATED AND CUSTOMER-RELATED GUIDELINES

The following guidelines pertain to handling of the 2280-series disk

drives during normal operation. These guidelines must be followed both by

service representatives and by customer-user personnel in order to ensure

troublefree operation.

Te

2.

3.

Disk cartridges can be stored either flat or on edge. If stored
flat, the cartridges must be stored right-side-up. Although several
cartridges can be stacked on top of one another, avoid stacking them

more than five high, which could cause excessive pressure.

Keep a disk cartridge in the disk drive at all times, whether opera-
ting or not, so as to guarantee proper sealing of the shroud area
from environmental contaminants.

Keep the disk-cartridge dust cover on the disk cartridge while that
cartridge is outside of the disk receiver. The cover ensures a posi-
tive dust seal and immobilizes the contained disk.

While a cartridge is in the drive, with its bottom dust cover re-
moved, store that dust cover upside down to prevent dust from collec-
ting inside the cover.

Unless the pack access door must be opened for maintenance, keep that

door closed to prevent dust from entering the pack area.

Whenever possible, leave disk drive ac power on at all times to en-

sure positive pressure in the pack area and to keep dust out.

If disk drive power must be turned off, do not open the circuit
breaker switch until the disk has stopped rotating. (Blower power
must be on whenever the disk is rotating, in order to prevent the

disk drive unit from sucking in unfiltered air.)
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GENERAL DESCRIPTION .

A new disk drive, the Model 2280, has been added to the line of
Mass Storage Devices that is available for use with the 2200 VP/MVP
computer systems. Unlike other large capacity disk systems where the
storage media is only available as either an entirely fixed volume or
an entirely removable cartridge, the 2280 provides a single'lé;ﬁ
Egggpyte removable cartriggg and from 13.4 to 67 megabytes of fixed

voluge storage all within the same drive unit. The 2280 is available
in three models; 2280-1, 2280-2 and 2280-3, with the smallest model
(-1) providing approximately 27 megabytes of storage and the largest
model (-3) providing approximately 80.5 megabytes. The 2280 disk
controller and microprocessor allow two disk drives to be daisy-

chained, providing up to 161 megabytes of on-line storage.
PHYSICAL CHARACTERISTICS'

The Model 2280 is composed of a CDC Phoenix disk drive and a Wang
manufactured microprocessor. Both the drive and microprocessor are
contained in a single free-standing unit. The unit features a hinged
front door for easy loading and removal of the one removable cartridge
that the drive accomodates. The disk drive also contains a three
platter fixed volume with the capacity of the volume beipg specified
by way of a selected jumper configuration that is located in the disk

drive. The jumper configuration is dependent on the model designation.
STORAGE CAPACITY

As stated previously,'the 2280 physically contains four disk
platters; one rémovable and three fixed. The number of fixed platters
that are actually used depends on the model. The 2280-1 uses one
fixed platter, tﬁe 2280-2 uses two and the 2280-3 uses three. One

surface of the removable platter contains servo information which is

V}E&\F\*T’B _ (OISD_QO’D
LASTs DcrfD__j |
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used by the disk drive and is not available to the user. The
remaining surface of the removable platter is accessible by the user.
The three fixed platters are normally referred to as tbe fixed

volume. Regardless of the model, only one surface in the fixed volume
is a servo surface and is not accessible by the user. The remaining
fixed surfaces (1 for a 2280-1, 3 for a 2280-2 and 5 for a 2280-3) are
available to the user. Each usable surface, fixed and removabie, has
a unique device address in the 2200 system. The addresses are D10
(D20,D30), D11 (D21,D31), D12 (D22,D32), D13 (D23,D33), D14 (D24,D3Y4)
and D15 (D25,D35). The relationship between the usable surfaces along
with their addresses, and the physical disk platters is shown in Table

1'

TABLE 1
Servo
Cartridge -
D10
D12

Fixed




Each usable surface is divided into a number of concentric

recording tracks. Each surface has 824 tracks and every track is, in

The sectors on each surface are sequentially numbered

In addition there are 64 sectors (1 track) reserved on each usable

The exact storage capacities of the three models are shown below.

2280-2
52,608
210,432
13,467,648
40,402,944
53,870,592

2280-3
52,608
315,648
13,467,648
67,338,240
80,805,888

17— . ,
&, turn, sub-divided into 64 .sectors. A sector is the smallest
addressable unit on the disk platter and can store 256 bytes of
"information.
and individuval sectors can be directly addressed.
surface for alternate sector addressing.
Disk Unit 2280-1
Sectors/Surface 52,608
Total Sectors 105,216
Bytes Removable 13,467,648
Bytes Fixed 13,467,648
Total Bytes 26,935,296
-~

)

L2 2 TRACKS
WY, secrocA[
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PERFORMANCE

Rotati&n SPEEA « « « 4 4 4 4 e 4 e e s e e e e s s e+« . 3600 rpm ™
Average Access Time (position head to track) . . . . . . . 30 ms
Latency Time - Average (one-half revolution) . . . . . . . 8.33 ms (€ 3600 rpm)
Read/Write Time - One 256 byte sector including '
CPU/Controller overhead . . . « « « « «» 9.33 ms
Move/Copy Time . . « + ¢ &« ¢« 4 ¢ ¢ o o o o o « » &« » « « « Approx. 5 min per
surface (13.4 Mbytes)

GENERAL SPECIFICATIONS
Physical Dimensions (w/cabinet stand enclosure)
Height . . . . . . . . 36 in. (91.4 cm)

Width . . .. .. . . 20.4 in. (51.8 cm)
Depth . . . . .. . . 32.6 in. (82.8 cm)

weight - . L] L] . . L] . L] . 170 lb (7701 Q) m
- Power Requirements

Voltage . . . . . . . 115 or 230 VAC + 10%, 50 or 60 HZ + 1 cycle
Current

Start-up . . . . 15 amps (€ 120 VAC)
Running . . . . . 8.2 amps (€ 120 VAC)

Cabling . = « + « ¢« « « « » 10 ft (3m.) cable to the disk controller board in CPU
8 ft (2.5m.) to power source

Operating Environment . . . 50°F to 95°F (10°¢ to 35°C)
20% to 80% relative humidity
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OPERATING SYSTEM REQUIREMENTS

C. ' The foliowing are the minimum VP/MVP System requirements for the

installation and operation of a 2280.

la. 2200 VP 0.S. 2.0 WL #701-2118 J
~ 1b. 2200 MVP 0.8. 1.7 WL #701-2294 H

2. The VP/MVP Booststrap proms must be R1 version. (,"l 8%

3. A single disk controller modified for MVP use must be used
(210-6541-2), on both VP and MVP systems.

N, A dual printer/disk controller may be used (210-7042-2).

¥ NOTE: The 2280 is not supported on 2200 B, C, S, or T CPU's or

workstations.
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FORMAT UTILITY

3

Before either the fixed or removable volumes can be used to store

programs or data, they each must be formatted. Wang provides a

" utility program, € FORMAT, that will reside on the VP/MVP operating

system disk of each 2280 disk drive which can be used to format the
disk surfaces. This utility requests that the operator identify the
surface which is to be formatted with its logical address, and then
automatically issues the appropriate instruction sequence to certify,
format and verify the designated surface. Formatting should be
necessary only once for each surface unless the surface begins to
produce frequent read/write errors} in this case, reformatting may
correct the problem. Reformatting, however, destroys all information

previously recorded on the surface.

During the process of formatting, the disk controller writes
control information (including sector address and error checking

information) onto each disk sector and then fills the 256 byte user

data area of the sector with zeros on the last pass. The disk

controller also automatically performs a verification check to insure

that the media is suitable for system use. The formatting processes
are performed automatically under software control and if any sectors
are found bad, the disk controller reassigns the bad sector to another

sector _in the spare track (823). Sector zero of track 823 contains a
map of sectors that have been alternately assigned. When all sectors

on the surface are formatted, the surface is ready to store programs
and data. An I93 error that occurs during formatting indicates the
surface is unacceptable for use because either sector zero of track

823 is bad or more than 2 sectors are bad in track 823.



INSTALLATION PROCEDURE

/‘\
N
CONTROLLER - VOLTAGE ADJUSTMENT PROCEDURE
1. Remove top cover of controller.
. Place L567 circuit board on an extender.
3. Turn Supply power ON.
y, Using a Digital Voltmeter check voltages for specified
. value(s) between the point indicated and +0V, as listed in
Table 2. Adjust L567 pc trimpots to obtain correct voltage
levels only where necessary. Never allow the -15VR power
supply to exceed -17 vdec, otherwise permanent damage to the
controller will result.

5. With an oscilloscope and X1 probe, measure the ripple at the
points indicated in Table 2. AC ripple should not exceed the
limits specified. If any voltage or ripple measurement is

N Qut of specifiecation, troubleshoot the power supply.
L
TABLE 2
LOCATION VOLTAGE LIMITS ADJ RIPPLE
1 L567 Pin 11 +5VRM +4.90 vde to +5.10 vde .R171 15 mvp-p
L567 Pin 2, +5VRL +4.90 vde to +5.10 vde r2 ! 15 mvp-p
¢ L567 Pin 12, +8VR +8.50 vde to +8.80 vde 313? 20 mvp-p
L567 Pin 15, +12VR +11.80 vde to +12.20 vde R30"™ . 15 mvp-p
L567 Pin 5, -12VR -11.80 vde to -12.20 vde R34 € 15 mvp-p
L567 Pin 6, -15VR -14.80 vde to -15.20 vde R40® 25 mvp-p
Vo
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CABLE CONNECTIONS

From

" Single Drive
6541-2(7042-2)
7422 BOTTM
7422 tae

210-7421

" Drive 1 \‘o BAD

Drive 1 (,ﬂmt.lhv\

Daisy Chain (Same as above plus the following)

Drive 1
7422

BOARD LAYOUT

Board

210-7421

~ : 210-T422

210-7423
’ . 210-T424

DRIVE SETUP

Drive 2

Drive 2

Description

ALU/MUX

Ece/Disk Interface
PROM/RAM

Disk 1I/0 Control

Cable #

220-0138
220-3041 "A" Cable

220-3033-1 "B" Cable

220-3031 "A" Cable
220-3033-4 "B" Cable

1. Before applying power, check the Control Mux board in the Phoenix

drive to make sure the drive capacity selected matches the drive

_capacity listed on the work order by using Table 3.

TABLE 3
Drive Type ! Setting of U3 on Control MUX Board
2280-1 Cut between pins 6-11
2280-2 Cut between pin 6-11 and 7-10
2280-3 Cut between pins 6-11 and 8-9

2. It is also necessary to ensure the system is set up for 64 sector
N S —————

operation.

Do this by setting switch 7 of the switch bank on the
e ——————————— \

Servo Coarse board to the ON position and all others to the OFF

position.
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.

Install the drive select plug in the front panel of the drive.
The only valid drive numbers are one and two. The number one plug
should be installed in the Master drive; the number two plug

should be installed in the Slave Drive.

Tnstall a ground strap (WLI #220~1198) at least 18 Awg. from the
terminal at the rear of the drive marked DC grd to the 2280

controller ground.
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OPERATING INSTRUCTIONS

After ﬁerforming the installation procedure, applf power to the
CPU, microprocessor, and disk drive. When the door lock solenoid
picks, open the cartridge door and insert a CDC 1204 cartridge; close
the door and press start. The ready light should blink while the
dri&e comes up to speed. The ready light will stay 1lit when the drive

is ready for operation.
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A new diagnostic will be available for testing the 2280 disk under

DIAGNOSTICS

diskette WL #XXX~XXXX. An additional feature on this diskette is a
2280 head alignment utility which when used with a mini-alignment kit
(WLI # 726-5611) eliminates the need for a CDC field test unit to

perform head alignment. The following is a description of the

diagnostic and its operation.

To operate the diagnostics enter the following:

SELECT DISK (ADDRESS OF DISK WHICH CONTANS DIAGNOSTICS) (EXEC)

LOAD DCT "START" (EXEC)

RUN (EXEC)

The following should appear on the screen:

SF

SF
SF
SF

2848494

STOP

'0
"
'2
'3
Ty
'S
'6
'7
'8

DISK ACCESS TEST

RANDOM VERIFY TEST

MULTI-SECTOR TEST

COPY TEST

READ AND WRITE ON ONE SECTOR

READ ONE SECTOR

RANDOM READ AFTER WRITE (ALL SURFACES)
RANDOM READ/WRITE TEST (ONE SURFACE)
PHOENIX HEAD ALIGNMENT
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The following prompts pertain to all the tests except 4,5,8.

These tests will be explained later. Depress the appropriate special

function key to select the desired test.

appear:

*¥¥%¥x2 DISK UNIT DIAGNOTIC SET UPp %**xx

WHICH DISK IS TO BE TESTED? 1 4

1. 2270-1
3. 2270-2
5. 2270-3
7. 22301

9., 2230-3 or 2260B/C-1/2
11. 2260 B/C-2

13. 2280-2

15. Twin 2280-3

4,
6.

10.
12.
14.
16.

22704-1
2270A-2
22704-3

2230-2 or 2260B/C-1/4

2260 B/C.
2280-1
2280-2

2nd 2280-3

The following will then

Select the type of drive to be tested by entering one of the

numbers (1 thru 16) and keying (EXEC).

The following will appear:

DISK MODEL:

HAVE ALL SURFACES BEEN FORMATTED (Y or N)?

SURFACE NO.

1.
2.
3.
y,
5.
6.

PLATTER ADDRESS

(ADDRESS)
(SELECTED)

(TYPE OF DISK SELECTED)

START SECTOR

(o NelloNeNoNe)

-

END SECTOR

52607
52607
52607
52607
52607
52607
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Enter Y or N then (EXEC). The following will appear:

DISK MODEL: (TYPE OF DISK SELECTED)
WHICH SURFACE IS TO BE CHANGED (CR IF NONE)? __

At this time if any surface is not to be tested, the surface
number (1 thru 6) should be entered, then (EXEC). If all surfaces are
to be tested then only (EXEC) should be entered. To eliminate one or

more than one surface from being tested, perform the following.

Enter the first surface number not to be tested, then key (EXEC).
The following will appear:

DISK MODEL: (TYPE OF DRIVE SELECTED) .

IS THIS SURFACE TO BE TESTED (Y or N)? _Y

Enter N then (EXEC). The start and end sector numbers should not
appear on the screen for the surface(s) not to be tested. Continue

this procedure until all surfaces not to be tested have been entered.

Tests 4,5,8 differ slightly from the format of the other tests.
Following is a brief explanation of each:

SF 4: Test U4 performs continuous reads and write of a selected
sector. If test 4 is selected the following appears on the
screwv.

STOP DATA ON DISK WILL BE CLOBBERED! CONTINUE?
Key CONTINUE, (EXEC) and the following will appear:

DISK ADDRESS / 3 2 0



SF 5

Enter the address of the desired surface and the following

appears.
SECTOR ADDRESS

Key in the desired sector address then (EXEC). The test
should begin. The data pattern used is displayed on the left
side of the screen and the number of accesses on the right.
Key HALT to stop test. '

This test allows you to read one sector and display the data
on the screen. This test can also be used to read the
alternate sector map which is not normally available to the
user. To run this test, select the disk and sector addresses
as described in SF 4. After the data read from the sector is

displayed, there are five options available.
SF 0: This SF key allows you to select another surface.

SF 1: This SF key allows you to select another sector on

the same surface.

SF 2: This SF key will read the next sequential sector of

the selected surface.

SF 3: This SF key converts the data read froﬁ sector 52608
(alternate sector map) to indicate which sectors

have been alternately assigned during formatting.

SF 19 After the data is read from a sector, the data can
be changed and written back onto a sector thru use
of this key.
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SF

SF

SF

SF

SF

SF

SF

SF

SF

TEST DESCRIPTION

This test performs 20 passes of random seeks then performs
sequential writes and reads. After this, random read/writes
are performed. This test runs continuously and will destroy
data on the surfaces selected for testing.

This test performs random verifies and runs continuously.

This test does not destroy data.

This test performs multi-sector writes with a pattern
determined by the diagnostic. This test will destroy data and

runs continuously.

This test copies the data found in randomly selected sectors
to other randomly selected sectors. This test will destroy

data and runs continuously.

This test writes and reads on one sector continuously and will
destroy data.

This test will read one sector and display the data read.

This test can be used to determine alternate sector
assignments. This can be done by reading sector 52608 and
then depressing SF '3. This test does not destrpy data.

This test performs random writes/reads on selected surfaces.

This test destroys data and runs continuously.

This test uses only one surface. It starts out with a verify
of the selected surface, then performs 100 maximum seeks.
After this, the test performs random writes/reads of single
sectors.

This kit is used in conjunction with the mini alignment kit to
replace the CDC field test unit by positioning the R/W heads

over the alignment tracks.



2280-1/-2/-3 DISK DRIVE

REMOVEABLE
D10 or Bl1O

] . —13.4m8

2280-1,-2,-3

SERVO L1 -

SURFACE

FIXED #2

D12 ] ] (—.13.4 MB

2280-2, -3 ONLY

FIXED #3 '

D13 . i 13.4 MB

FIXED -#1

D11 or 310 [—13.4 B
2280-1,-2,-3

SERVO

SURFACE

FIXED #4

D14 13-4 M8
2280-3 ONLY

FIXED #5 :}______;T ] T _13.4 m8

D15



Mee Lo the upnvailoat o 24 0 presont time of aliznnent

s

s.r seive
F S DN
H

.

reoa CU70 we have been feccca Lo vo v sliphtly Dros our ceooimepood

installation policies for Ploopix -ives,

The pack contzined in thi: boe is a master data pacl vhich is not

. to be uzed to perform alignm Lo, but only to check that heac

alignment has not changed during shipment. BRBeciuse a high perc entage
of drives arrive with the heads still in alignment, this master data
pack determines whether or not a head alignment_is reguired. This
#llows us to provide an aligmment pack only where it is really
necessary. There are two'vorsions of thease data packs available. One
is for VS and one for VP/HMVP The Jizbel on the pack irdicates which
version the pack is. The ellowii. is the procedure to determine if

the drive is in alipnment.
A. VP/KMVP SYSTEMS

. After the drive haz: ieen .rstalled at the customer's
locatien, instal? Lu: mougster data pack and 2lice the drive to
purge for 5 minute: {start button depressed, wvaice coil plug

.disconnected) then continne with step 2.
2. Enter the followins on tha VP/MVP console;

VEPIFY T/D¥E, {4, SG57)  (EZED)
XX = DRIVE ADGRESS (10, 20, 20)

3. Visually check the head carriage Lo verify that no e¢rrors
{hard or soft) occur. Har! errc:s a-e display..d on ti .
screen, wnile sl arrcrs are indiczted by %ti- head carriage

serforming a restare &l % ro-SeEK.

4, If no errors (hard or sofi ' ocecur, %hun the drive doe

)
k]

require 2 head sligament.
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LU any vordly ciocorn anenr, remove Lhe master data paeclt and

B . 1 . . N . R ,
install o soratod ook,

Format the saratoh pack (Head 0) w.ing the Format utility on

the system plobtr .-
Perform steps 2 and 3 again.
If no errors occur, raquest an alipgnment paclk. If arrors

cccur, a hardware problem exists. Correct the hardware

problems and return to step 1.

VS SYSTEM

Perform step 1 of VP/1:%P System.

Load FTU program.,

Enter appropriats dovice and volume (volume name is MASTER).
Select VERIFY DYSK eption.

At the end of the verifly, if no errors (hard or soit) cceur,

no alipgnment is oo uired.

If any errors occcur, remove the master data pack and install

a scratch pack.
Load DISKINLIT, select INITIALIZE.

Perform VERIFY again. L1f o errors oocur, requeslt an

alignment paclk.

If errors occur, har ..o problem exists, Correct the

hardware problem and procecd to step 1.
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D DIBIT RD GATE

' ' I TRACK
- , POSITIVE SER\VO
~'ED DIBITS ! ) + PEAKS
PEAK —» BUFFER DIFFERENTIAL | SIGNAL
DETECTOR | AMPLIFIER -
AGC
VEN DIBIT RD GATE : CONTROL | ATC
— AMPLIFIER ‘
“GC'ED DIBITS | NEGATIVE I - PEAK
PEAK i —» BUFFER 5
DETECTOR

PATH OF SERVO HEAD

ACROSS DIBIT TRACKS &= \10TION OF DISK
4+ ODD TRACK ] (a7] u»_}..ggim Jeer ] o1 (+) NSRS
-EVENTRACK ___ [t  J=1 = ] Y'?MHF [ (=) 1= ‘:-)1(-),‘(-)T
+ ODD TRACK ] (+) ] m] &+ﬂ (+) ] (‘)Lv (+) , (HT*YT(#)flﬂ | (+) | A

D &P MOTION 2

OF HEAD

DETECTED
DIBIT
SIGNALS

POSITIVE
PEAK DETECTOR

OUTPUT

NEGATIVE
PEAK DETECTOR

OuTPUT

TRACK
SERVO
SIGNAL

NOTES:
MOTION OF HEAD EXAGGERATED.

2. ALL WAVEFORMS IDEALLIZED FOR
PURPOSES OF ILLUSTRATION,

CMD-7
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INPUT/OUTPUT (I/0) CKT BRD

EM SLOT #1

(+)

Tag 1 (+)

Tag 3 (+)
Tag 2 (+)
25 o - Unit Select Tag

600006H0000000000 000000O0O0O0

: — — — — — o~ [}

CMD-12

0O000000O0 00000000000 00000O0
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1413A-002

11
13

17

19
21
23
25
27
29
31
33

35
37
38
41
43
45
47
49
51

Q00000000000 00000O0 0000000000000 000O0

0000000000000 0000O0

CNTL/MUX CKT BRD
EM SLOT #2

Voltage Fault, -5v (=)

Voltage Fault, +5v (-)

Fixed Head Selected (+)

Write Gate (+)

Write Inhibit (+)

NHSF - Non-existent head select fault (+)
Voltage Fault, +20 or +32v (-)
Read Gate (+)

Voltage Fault, +20 or #32v (-)
Write Protect (+4)

Unit Selected (+)

Unit Select/Logic Plug Address Compare (+)

CMD-13

)



SERVO COARSE CKT BRD

EM SLOT #3
o
o) ! o
3 o Velocity
o Summing Amp (U30) output
5 o Emergency Retract Velocity Control
o Notch Amp (U1l0) output
7 o Velocity Current (DAC output)
o}
9 o Enable Track Centering (+)
0 60 Hz Runout Compensator (Approx. 2v p-p)
11 o Offset Change Pulse (-)
o
13 o Track Center
O0 Unload Capacitor Voltage
15 o Cylinder Pulse (Raw) (-)
0 Spindle Speed Sensor Pulse (600 us) (+)
17 o Cylinder Pulse (Shrunk - approx. 1.5 us) (+)
o}
19 o .
o
21 o
o}
23 o
o}
25 o
e} ©
27 o
o
29 o
e}
31 o
o)
33 o
o
35 o
o}
37 o
o}
39 o -
o
41 o
o
43 o
o
45 o
(o}
47 o
o
49 o
o
a 51 o
1413-003

CMD-14



1413-004

<N v W

00000000000000000

11
13
15
17

19
21
23
25
27
29
31
33

35
37
39
41
43
45
47
49

51

00000000000000000

00000000000000000

SERVO FINE TKT BRD
EM SLOT #6

Positive Dibits, AGC'D
Negative Dibits, AGC'D

SPE (Servo Position Er
I-SPE (Servo Position

806 KHz Feedback

PLO Test Input

CMD-15

ror)
Error-Inverse)



READ/WRITE CKT BRD
EM SLOT #7

Read Data (MFM)
Read Data (MFM)

0,0_OOOOOOOOOO‘OOOOO i OOOOOOOOOOOOOOOOO OOO0.0000000000000
— ™ 0 -~ o - o ~ -t i~ o ~ ™ w o~ oo o o n ~ o o

- o~ o~ A - o o ™ I I S B o™ m @™ @M <« < < @« @ W

CMD-16

1413-005
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— ( WAN G ) LABORATORIES, INC.

MEMO TO: ALL FIELD ANALYSTS
FROM: TOM CAMP

SUBJECT: RELEASE 2.0 - VP 0.S.
'RELEASE 1.7 - MVP OOS.

DATE: APRIL 18, 1979

Enclosed you will find copies of latest operating system
software for the 2200VP and 2200MVP. These operating systems
are required for any system using a 2280 disk.

These operating systems will be shipped with all 2280 disk
drives, however, a mass distribution to our existing customer
base is not planned. A return reply card will be sent to all
existing users, and those who desire the new release may obtain
it through software distribution. It is strongly recommended
that all users be upgraded to the latest release of these
operating systems. A return reply card will be distributed
from the Home Office announcing their availability.

7~ A separate Marketing Release is planned to announce this to
our sales force.
Please inform your users and vendors about the availability
of these revised operating systems.
Vom
Tom Camp
TC:pn
Attachment

ONE INDUSTRIAL AVENUE, LOWELL, MASSACHUSETTS 01851 « TEL. (617)851-4111 « TWX 710-343-6769 « TELEX 94-7421



TECHNICAL NOTE #2605
Author: 2200 Development Group

Date:

March 26, 1979

Subject: 2280 Disk Drives

Several things make the 2280 different than previous 2200 disks.

(1)
(2)
(3)
(&)
These

I.

I1.

More than 32768 sectors.

More than 2 platters per drive.

Device type D.

Incompatibility with B, C, T series CPU.

points are interrelated, but it is important that they be understood.
The CPU and the Disk Controller.

The 2280 disk drive will work with the 2200VP Release 1.9 or later, and
with the 2200MVP Release 1.7 or later. It will not work properly with
earlier releases, nor with a 2200 B, C, S, or T CPU.

In addition, the system bootstrap (which loads the operating system from
disk) must be at least version Rl (ECN 9772) in order to be able to load
from the 2280. One easy way to tell if an older machine has this
bootstrap is to watch the screen while loading a system file. The older
bootstrap displays the function key number on the top line, while the
newer bootstrap displays the file name and device address. The system
bootstrap can only load the operating system from the removable or lst
fixed . platter of a 2280.

The drive needs to be cabled to the CPU via a 22Cl1l dual printer/disk or
a 2203 single disk controller. The present triple controller (22¢31)
should not be used, and the 2230 MXA is not supported at the present
time. If an older 22C03 is used, a check should be made that it has the
ECN 8051 made for the MVP, even if the 2280 will be used with a VP.

The Platter Size.

Floppy and hard disk platters that were created on a B, C, S, or T may
not in general be COPYed to the 2280 and used. The MOVE statement or
its software equivalent should always be used for the initial transfer.
The same precautions may apply when transferrring data from a platter on
which the index was created or modified by DATASAVE BA statements.

The potential problem occurs because on all previous drives, the '8000'
bit of all sector addresses in the index was ignored. This gave a 15
bit sector address which sufficed until the 2280, larger which has a
platter size. When a platter is MOVEd from another disk to the 2280,
the operating system will reconstruct the high order bit to conform to
the 16 bit structure of the 2280. °



III.

In addition to platter transfer, two similar or other potential problems
can arise from software that uses DATASAVE BA and DATALOAD BA. On the
2280, for the first time, the high order bit of the two byte alpha
sector address actually is used as part of the 16 bit sector address.
It is conceivable, but not 1likely, that some software may assume
otherwise. A more 1likely problem is existing utilities (including
Wang's 1SS) that deal directly with index sectors will deliberately
strip off the highest order bit of each sector address before using it.
These utilities must be changed before being used on the 2280. 1ISS
Release 5.0 is 2280 compatible.

Device Type D

The 2280 is our first drive with more than 2 platters at a single
address. (The triple floppy was accomodated by treating the 3rd platter
as a single platter of a secondary drive). For this reason the concept
of 3XX, BXX to address the two surfaces had to be extended. Device type
D has been defined, and will normally be used for all 2280 operatioms.
For all disk statements, if type D is specified, then a new meaning is
assigned to the other two digits. The controller for the 2280 should be
set at either 10, 20 or 30 and D10, D20 or D30 is the address to use to
specify the removable platter of the drive. If the low order digit of a
type D device address is non zero, it does not refer to the hardware
(switch selectable) address, but to a specific platter. Thus the six
platters of a 2280 at address 10 are referred to as D10, D11, D12, D13,
Dl4, and D15. Note that a separate device (normally a printer) may be
at 215 with no conflict at all since, for example, /D15 enables device
10 not 15. If two drives are daisy chained together the second may be
address by D50, D51, D52, D53, D54, and D55. Note also that the F and R
parameters may not be used when type D is selected; T must be used. For
a more complete description of 2280 platter addressing refer to the
""Model 2280 Disk Drive User Manual".

For disk controllers set to address 10, 20, or 30 the following device
addresses are equivalent:

/310+* /D11 /320 «+/D21 /330« /D31
/B10<++ /D10 /B20 «++/D20 /B30« /D30

for any 2200 disk on a 2200VP or MVP.

The biggest impact this has on existing software is that the choice of
possible platter addresses has been greatly expanded. It is primarily
for this reason that a new variation of the SELECT statement has been
introduced:

SELECT #n < A$ >

which allows the device address to be specified as the value of an alpha
variable.

For details see the release memo for VP Release 1.9 or MVP Release 1.7
or the nev reference manual.



If $GI0 is wused with an external address of type D, the same
interpretation is made. Thus SELECT TAPE/D12:$GI0 (...) and SELECT
#3/p14:$610 #3 (...) and $GIO/D11 (...) will all enable the disk
controller at address 10. The $GI0 address commands 71xx and 73x0, when
used with the 2280, must use the physical addresses 10, 20, 30, 50, 60
or 70 since there is no device type available to indicate that the low
4-bits specify a platter. The effects of any previously tried sequences
can not be guaranteed at this time. Wang does not support any $GIO
sequences to the 2280 except $GIO hog and unhog, and that should be
replaced by a $OPEN whenever possible. If and when it becomes advisable
to support other sequences, they will be published as specific to the
2280.



MVP BASIC-2 RELEASE 1./
(Platter 701-2294H)

Release 1.7 of 2200MVP BASIC-2 replaces all previous MVP BASIC-2 releases.
Release 1.7 is required for any MVP with 2280 disk drives. This release also
provides all MVP systems with several new features and corrects all known
system anomalies. Listed below are the system changes since Release 1.6.
The following files on the system platter differ from Release 1.6

"@e" - MVP OS & BASIC-2 interpreter.
"@MOVE" - Move system file utility.
YQFORMAT" - Format disk utility.

System Enhancements

The following enhancements are also available with VP BASIC-2 Release
1'9'

1. 2280 Disk Drives

Release 1.7 supports the 2280 disk drives; previous releases
should not be used. For details concerning 2280 operations, see
the "2280 Disk Drive User Manual'.

2. Disk Platter Formatting

A format disk platter utility, "@FORMAT", for formatting 2260C,
2260BC, and 2280 disk platters resides on the system diskette.
To format a disk platter, LOAD RUN "@FORMAT" and respond to the
prompts as requested. The format utility makes use of the new
$FORMAT DISK statement to format the specified disk platter (see
following description of $FORMAT DISK).

3. Variable Device Address Specification

Device addresses used in SELECT statements can now be specified
by the value of an alpha variable as well as explicitly by 3
hexdigits. Device addresses in SELECT statements have the
following format:

hexdigit hexdigit hexdigit
device address =
<alpha-variable >

where the value of the alpha variable must be 3 ASCII hexdigits
representing the device type and address.

Examples:
A$ = "320": SELECT #3<A$> selects #3 to disk 320
A$ = “215": SELECT PRINT<A$D> (132) selects print to device 215

with a 1line width of 132
characters.



$FORMAT DISK

! General Form:

{

! $FORMAT DISK platter | file #

! disk-address
!

Purpose:

e et sam tem tem

The $FORMAT DISK statement issues a command to the disk processing unit
to format the specified disk platter. This statement can only be used
with disks that support formatting under software control (e.g., 2260C,
2260BC, 2280). Formatting on certain 2200 disks (e.g., 2270) is
initiated by pressing the format button located on the disk unit.

Before a platter can be used for the storage and retrieval of data by
the user, the platter must be formatted. Formatting involves recording
a unique address for each sector on the disk platter, along with other
control information used by the disk processing unit when accessing a
sector. All data within the sector is zeroed.

!Caution: Formatting a disk platter overwrites all!
!data that may previously have been stored on the !
!platter. It is recommended that the Wang supplied!
!format utility be used, to prevent the accidental !
!formatting of the wrong disk platter. !

Examples of valid syntax:

10 $FORMAT DISK T/310
20 $FORMAT DISK T/D1l
30 SFORMAT DISK R#2



VP BASIC-2 RELEASE 2.0
(Diskette Platter 701-2118J)
(Minifloppy Platters 701-8127 BASIC-2 and 701-8128 Diagnostics)

Release 2.0 of BASIC-2 replaces all previous VP BASIC-2 releases. This
release fixes one problem introduced in Release 1.9. Since Release 1.9 was
not widely distributed, the documentation for Release 1.9 is included here.
All description of Release 1.9 applies also to Release 2.0.

The following files on the system platter(s) differ from Release 1.9:

"ee" - VP 0S & BASIC-2 interpreter
“"@MOVE" - Move system file utility.

A. Corrected Anomaly

1. LIST T did not work in Release 1.9. This has been corrected in
Release 2.0.



VP BASIC-2 RELEASE 1.9
(Platter 701-2118H)

Release 1.9 of 2200VP BASIC-2 replaces all previous VP BASIC-2 releases.
Release 1.9 is required for any VP with 2280 disk drives. This release also
provides all VP systems with several new features and corrects all known
system anomalies. Listed below are the system changes since Release 1.8.
The following files on the system platter differ from Release 1.8:

"ee" - VP 0S & BASIC-2 interpreter.
"@MOVE" - Move system file utility.
"@FORMAT" - Format disk utility.
"@a","@s","ec" - System diagnostics

System Enhancements

The following enhancements are also available with MVP BASIC-2 Release

1.7.

1.

2280 Disk Drives

Release 1.9 supports the 2280 disk drives; previous releases
should not be used. For details concerning 2280 operations, see
the '2280 Disk Drive User Manual'.

Disk Platter Formatting

A format disk platter utility, "@FORMAT", for formatting 2260C,
2260BC, and 2280 disk platters resides on the system diskette.
To format a disk platter, LOAD RUN "@FORMAT" and respond to the
prompts as requested. The format utility makes use of the new
SFORMAT DISK statement to format the specified disk platter (see
following description of $FORMAT DISK).

Variable Device Address Specification

Device addresses used in SELECT statements can now be specified
by the value of an alpha variable as well as explicitly by 3
hexdigits. Device addresses in SELECT statements have the
following format:

hexdigit hexdigit hexdigit
device address =
<alpha-variable>

where the value of the alpha variable must be 3 ASCII hexdigits
representing the device type and address.

Examples:
A$ = "320": SELECT #3 <A$> selects #3 to disk 320

A$ = "“215": SELECT PRINT <a$> (132) selects print to device 215

with a 1line width of 132
characters.



5.

System Diagnostics

The system diagnostics, accessible immediately after power on,
have been rewritten to support the larger memory configurations
and to provide better memory diagnosing with more consistent
error messages and improved displays.

MOVE/COPY

The MOVE and COPY disk operations now make more efficient use of
memory for buffering; these operations are now up to 15% faster.

SRELEASE PART

The syntax for the MVP $RELEASE PART statement is supported;
however, the statement is ignored if executed.

Reloading System Software

Executing $INIT "SYSTEM" in immediate mode, allows the system to
be reloaded with BASIC-2 or a system diagnostic without powering
the system off and then back on. When S$INIT "SYSTEM" is
executed, control 1is passed to the system bootstrap. The
bootstrap message

MOUNT SYSTEM PLATTER
PRESS RESET

is displayed and the system can be loaded, as if the system had
just been turned on. Note that the program and data in memory
are cleared when $INIT "SYSTEM" is executed.

Corrected Anomalies

1.

2.

If the ERROR statement was used to recover from an error within a
subroutine called from a special function key, the system lost
the subroutine return information. This would result in ERR P4l
when RETURN was executed.

The system did not always detect the illegal occurrence of alpha
array elements where numeric variables were expected.

If variables were used to specify array dimensions (e.g., DIM
X(R,C)) during program overlaying, erroneous memory overflow
errors (ERR AO02) might be reported by the system. This could
only happen if the program text being overlayed was larger than
that of the overlay loaded, more variables were defined in the
overlay than existed in the original program, and most of memory
was used.



"4,

A PACK statement with an exponential image could modify the
values of the variables containing the data to be packed. If an
exponential image in a PACK statement did not have exactly 1

integer digit specified and the data to be packed was specified

by a numeric array designator (e.g., N()), the result of the pack
would be correct but the exponents of the values in the numeric
array would be changed.

MVP global variables (e.g., @X$) were listed by LIST V as local
variables (e.g., X).

SELECT P timing was approximately 10% fast.
$CLOSE disk did not release (unhog) the specified disk unit.

$CLOSE /xyy should have been equivalent to $GIO /xyy (4400) disk
unhog.



g

$FORMAT DISK

! General Form: !
! - !
! $FORMAT DISK platter file # !
! disk-address !
! !
Purpose:

‘The $FORMAT DISK statement issues a command to the disk processing unit
to format the specified disk platter. This statement can only be used
with disks that support formatting under software control (e.g., 2260C,
2260BC, 2280). Formatting on certain 2200 disks (e.g., 2270) is
initiated by pressing the format button located on the disk unit.

Before a platter can be used for the storage and retrieval of data by
the user, the platter must be formatted. Formatting involves recording
a unique address for each sector on the disk platter, along with other
control information used by the disk processing unit when accessing a
sector. All data within the sector is zeroed.

ICaution: Formatting a disk platter overwrites alll
!data that may previously have been stored on the !
Iplatter. It is recommended that the Wang supplied!
!format utility be used, to prevent the accidental !
|formatting of the wrong disk platter. !

Examples of valid syntax:

10 $FORMAT DISK T/310
20 $FORMAT DISK T/Dll
30 SFORMAT DISK R#2
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TITL&-  80/3460 MB DISK DRIVE

-~ SMD QUIZ §1

REV. 2

DO NOT WRITE IN THIS HANDOUT

1. A Series Code 18 SMD can be replaced by a Series Code 10 SMD.

A, True
BE. FALSE

2. The Speed Transducer on the 80 MB disk produces approximately?

A. 3600 Pulses/min.
- B. 3600 Pulses/hour
C. 7200 Pulses/hour
D. .7200 Pulses/min.

3. Given the follow1ng Rules, which pattern is correct for the followlng
Data Bits? 11 01001 l

RULES: There is a flux transition for each "1" bit at the time

~ - of the "1".

There is a flux transition between each.bair'of "0" bits..

"~ There is no flux transition between the bits of a "10" or "Ol"

.cgmbination.
1 1 0 1 0 0 1 1
] ! ] ! ! ]
A. ] ! ! ! ! ! -
1 1 0o ~ 1 0 0 1 1
] 1 ! 1 1 1
B. ! ! ! ! '} !
1 1 0 1 0 0 1 1
1 ] 1 ! '1 1
c. ! ! ! ! ' !

|
’_J
o
-
o
o
[
==

o
b Pum

o
*
|.~ em
S=n Gum
(L)
‘e Soe
fom o=
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4. What three

~

(3) functions are accomplished in prorner order during

the Power-0On seguence in the 80 MB disk?

A.

Brake power is disabled, AC to the drive motor, neads
are loaded.

AC to the drive motor, heads are loaded, brake power is
disabled.

Heads are loaded, AC to the drive motor, brake power 1is

disabled.
Brake power is disabled, heads are loaded, AC to the

drive motor.

5. What Condition has happened if Bus Bits 0, 2, 6 and 9 are TRUE
and TAG 1 is received?

A.
B.
C.
D.

Cylinder 581 octal has been selected
Head 5 has been selected

Cylinder 581 decimal has been selected
Illegal combination of tag and bits.

6. What is TAG 2 used for?

A. Head select

B. Cylinder select

C. Control select

D. Unit select

=

7. 1In the 80 MB Disk, what is the name of the signal on A2B06-02B?

A. Nn signal present

B. -CH 1 Control select

C. +DIFF Bit 7

D. + T = 256
8. Tge position on a pin that a wire is wrapped is refered to as

the ? -

‘A. Level 1

B. Level 2

C. Z Level

D. V Level

0759A - 2



9, 1In what Cable is the

A. "A" cable

B. “B" cable
= : C. "C* cable

D. "Groung"

Index Pulse‘@ocated?

cable

10. What two (2) conditions will retract the heads with Emergency

Power?

Low
Low
Low
Low

O0Owy»

1l. The recordable

speed,
speed,
speed,
speed,

surfa

A. Track
B. Cylinder
cC. Sector
D. Index

write fault

no head select
voltage fault
no dibits

ce beneath -one head is called?

12. How many Filters does the SMD have?

A.‘ l
B. 2
C'l 3

D. None

13. If Dibits are not detected w1th1n 350 Mséc after Head Load, what

would be the result?

A, Disk drive would power down
B. Heads would load

C. Heads would unload

D. - Nothlng

14. What controls the veloc1ty of the carrlage durlng an Emergency

Retract’

A, ‘Emergency Retrdct relay AlK2-

B. . Transistor Q9
C. Transistor Q10
D. Velocity transducer

0759a - 3



15.

16.

17.

O Initial Spindle Motor Start of
to the Start Windinc only.

A.
B.

What bus

A,
B.
C.
D.

True
False

bit

is, Servo Offset Positive?

Bit 9
Bit 3
Bit 2
None of the above

How many types of vUilbits are there?

. A.
B.
C.
D.

1
2
3

823

18. Convert the'Hex term 9CF3 to Octal.

A,

Bl

D

Co'

113636
116363
937842
116364

19. By what means in Index detected?

“A.
B.
C.
D.

20. When data is
the surfuce.

A.
'4:--8.

0759A - 4

missing Dibits
the Index Transducer
Cylinder Pulses
software means

read from the recording surface,

True
False

the 80 ™M& disk, AC 1s applied

it is destroyed on



21. What Write Current Zone would the unit be in if at Cylinder 3832

O0Owx
OO

22. Cylinder Pulses are used to:

A. Switch from Course to Fine control
B. Decrement Cylinder Address Register
C. Decrement Difference Counter

D. All of the above.

23. The temperature of the 80 MB Disk Drive Motor is monitored by?

A. External thermal switch
. Speed transducer switch
. Internal circuit breaker
. Internal thermal switch

onNw

24. How many Servo surfaces does the SMD disk pack have?

A. 1 on the 80 MB

B. 2 on the 300 MB

C. Both A and B’

~D. One for each platter

25. Of the 10 surfaces on the 80 MB Disk Pack, how many are used for

data?
A. 4
B. 5
D. 10

0759A - S



CDC F1eiD TEST U~Ily (TB204 & TE216)

CDC SMD QUI1Z #2

REV. 2

DO NOT WRITE ON THIS HANDOUT

Questions 1 thru 18 pertain to the TB 304.

How many access mocdes does the TB304 have?

onw >
IRV RV R,

The Disk Format that the FTU writes is compatable with the WANG
System Format.

- A. True
B. False

During head alignment, in what position should the SEQ/MAN

switch .on the FTU be placed? ~
A. OFF
- B. ON
- C. .SEQ
D. MAN

The Heads Switch on the FTU should be in what position when
aligning heads on the SMD Disk Drive? <

A. LO for BK7XX

B. HI for BK5XX

C. To correspond to the number of tracks of the drive
under test. .

D. To correspond to the number of heads of the drive
under test..- -

Read data is displayed in what bits on the FTU?

A. 0-4
B. 1-16
c. 1-7

0-7

D.



What is the "OFF" position of the Wrt-Xd Select Switch used for?

oo >

Formatting
Read

Head alizoment
Write

" The FTUf&Ell operate on 120 or 240 VAC without any modifications.

A. True
B. False

Pin 1 of P3 corresponds to Pin 16 of A02.

A. True
B. False

The character-count displéy provides an indication of how far
from Index the error occurred.

A, True
B. False .

o>

. What is a segment of a track called?

Sector

Dibit o .
Index . . Tt e -
Format )

11. There are sector switches that need to be set on the FTU.

A. True
B. False

12. The 1/0 Bypass Cable can be used on the-CMD Disk Drive.

K.

A. True
B. False

In what slot is the Head Alignment Card 1nsta11ed when allgn1ng
the Heads of a 288 MB Disk Drive?

A.
B.

C.
D.

A02 i

Al6 ' ' o
B16

BO2



... . . . . ) N - - - -~ -~ -~ - Tl ..
bé. “not cenditicne must ©é Tel in order to sejuente the Lisn Drive

up from the FTU?

A The drive must be in the Remote mode
B. the drives Start switch oest be O

C. Power must be available to the drive
D All of the above =

. Write Protect is enabled when the Head Allgnment Card is
- installed in the disk drive.

A. Write protect must be turned on at the operators panel

B, Only if the "MODE" light is "ON"
C. True
D False

16. Sequential Reverse access mode réquires t:.at a address be put in
the FTU cylinder address switches.

A. True
B. False

" 17. What is the name of the indicator that tells the HSFV that its

input signal is to low to operate?

A. Power

B. Input

C. Mode ~~
~ D. Bad Track .

|l
18. What is the setting of the FTU sector switches for 64 sectors?

A. Sector switch 64 ON

B. Sector switch 64 OFF -

C. Sector switch 1,2,4,8,16,32 OFF 64 ON
D. Sector switch 1,2,4,8,16,32 ON; 64 OFF

:Questions 19 thru 25 pertain to the TB 216.

. The Device Type Code for the 288 MB drive is

A. 0905
B. 0919
C. 2265

D. None of the above.



To observe the cylinder address being. sequenced, you would place
the DATA ENTRY switch in the STATUS BYTES position and then
press key . u

I W >
N = 3>

- With ERROR OVERRIDE switches down and a WRT/RD FORMAT or WRT/RD
test in progress, the tester will stop exercising the drive in
the event of a data ortaddress error.

A. True
B. False

The LOAD button;

A. Translates lower lights to Octal.

B. Translates upper lights to Hex.

C. Transfers contents of lower lights to upper lights.
D. Transfers contents of upper lights to lower lights.

In order to run the‘LAMP TEST, which button is pressed?

START-
. LOAD

. GO
RESET

g0 W

~

~

. Which is not true about the TB 216 FTU.

. It is heavier than the TB 304. -

. It is more expensive than the TB 304.
It does more than the TB 304.

None of the above.

oQ o>

The FIXED VOLUME position of the ACCESS SELECT switch applies to
CMD's only. : ’

A. True K ' ' T
B. False )



.. TITLE: 80/300 MB DISK DRIVE
~ sMD QuUIz #3

REV. ¢

DO NOT WRITE IN THLS HANDOUT

1. What Component is at location A3L2 in the 80 MB disk?

A. Heads load switch
B. Hysteresis brake

C. Servo capacitor

D. Velocity transducer

2. un the 80MB disk drive +5 VDC must be adjusted to?
A. 5.1 +0.05 Vde
B. +5.1 +0.05 Vdc

C. +5.1 <0.05 vde
D. +5.0 -0.05 Vdc

3. What 1s TAG 3 used tor?

A. Cylinder select
B. Control select
C. Head select

..D. Unit select

'.95 The 300 MB Disk Drive Head Alignment track is ?

A. 5558 . '

. B. 7533

© C. b40g

5. In wuat Cable is the Seek Error signal located?

A. "A" Cable
Bo "B” Cable
¢c. "C'" Cabie '
D. '"GROUND" Cabie



b, 1f the 80 MB Disk Drive was unable to complete a seek
within 500 Msec., what kind of error will be indicated?

A. Seek error
B. Seek ena

C. Track error
D. Sector error

7. The Outer Guarcrd Band contains ' ?

A. 24 Positive even dibit tracks
B. 36 Negative even dibit tracks
C. 24 Positive odd dibit tracks
D. 36 Negative odd dibit tracks

8. What is the Maximum Count that the Sector Counter will go to
before generating a Sector Pulse?

A. 4095

B. 13,440
© C. 4096

D. 3886

9. What condition wouid the FTU show if you tried to seek to
Cylinder 5i2g on a 80 MB CE pack?

A. Seek error

B. Servo Fault

C. Normal . .

D. Normal 1f cylinder bypass is selected .-

10. How is the Servo Head selected to see the Dibits wuen doing a
Head Alignment?

A. By the FTU

B. By control mode

C. By the HFSV card

D. It cannot be seiected

-~ -~

LL. What is cthé Full Length Seek Time on a 30U MB disk Drive?

A. 52 TO 54 Msec .
B.. 50 TO 54 Msec
C. 60 TO 65 Msec
D. 50 TO 54 Usec



LZ'

13.

14,

The total amount of regording surtace available without movinyg
the heads is caitied a ?

A. Track

b. Cyiinder

C. Disk

D. Sector . ~

1n what order are the 300 MB Servo System Adjustments done’

A. Integrator, Fine Velocity, Coarse Position
B. Fine Velocity, Integrator, Coarse Position
C. Coarse Position, Fine Velocity, Integratos
D. None ot the above

The Pius and Minus 5 Volt Regulator card of the 300 MB Disk
Drive 1s in location A20.

A. True
B. False

15. On the 300 MB Disk Drive, the Head Alignment Card would ve

'160

17.

plugged into Al6.

“A. True
B. False

~
During 'Write Format' with the FTU, Data Errors will not ve
indicated.

A. True
- B.. False

On the 80 ¥B Disk Drive, what is the Slgdal at A2BUY-07A cailed!

A. +TDes.red velocity
B. -On cyiinder

C. -Head alignment
D. -Forward seek



8.

9.

20.

21.

22.

by

oCe >

How many

A.
B.
c.
D.

Which of

Light ON?

The mode
is

?

A.

Bu
C.
Do

Tine DLsK uaLoL and Disk Pack on the 80 MB are stopped

Disk Pads

Two Permanent Magnets
Magnetic Field

Concentric Permesable Bodies

access modes does tlie TB304 have?

e w

the tollowing Error conditions witi NOT turn the FAULT

Write while Reading
Seek Error

Low Voltage

Select two flieads

of data transfer trom the controller to the disk draive
? | B

Byte Parallel
Bit Parallel
Byte Serial.
Bit Serial:

What condition would the FTU show if you tried to seek to
Cyllnder 513 on a 300 MB CE pack!?

A.
B.
C.
D.

Seek Error

Servo Fault

Normal '

Normal if cylinder bypass is selected



.t

~

23. Where did the signal that 1s on pin B0Z-16A originate!

voOwd>

BU1U4A
BU216A
JABZ-08B ..
JAB2-0U8A

24, Q}Lte Protect 1s enabled when the Head Alignment Cacd 1s
installed in location A2A02 on the 80U MB drive.

25.

-

b

A.
B.

A 300 MB

A.
B.

True
False -
CE Disk Pack can be used to adjust Velocity Gain.

Trcue
False
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