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Genera! Information

SECTION |
GENERAL INFORMATION

1-1.  INTRODUCTION.

1-2. This operaung and service manual pronides general
information, installation, operation, theory of operation,
maintenance, and replaceable parts information for the
Hewiett-Packard 13213A Disc Service Unit. See figure 1-1.

1-3. GENERAL DESCRIPTION.

14. The HP 13219A Disc Service Unit is a portable de-
vice designed as an aid to on-=ite troubleshooting of HP 7900
Series Disc Dnves. The service unit apphes simulated con-
troller signals to the disc dnve and processes the dnve re-
sponses for display.

1-5. Simulated signals are produced manually and semi-
automatically to operate the disc dnve in quiescent and
dynamic conditions. Disc dnve operations are imited to ad-
dressing, sccessing, and reading sequences.

1-6. No wnte operations are performed, and the read
operstion is limited to monitonng the senal data that come
off the disc. However the service unit does provide direct
display of specific resd/ wnte fauits that are detected within
the disc drive.

1-7. Response signals from the disc drive are displayed
either on the service unit front panel or on an attached os-
cilloscope. Relatively static parameters (e g., drive address,
drive status, etc) are displayed by indicator lights on the ser-
vice unit front panel. Dynamic parameters (i.e., timing and
control signals) are presented at test points on the service
unit front panel for monitoring with an oscilloscope.

18. IDENTIFICATION.

1-9. Hewlett-Packard identifies esch unit with a two-
section serial number (0000A-00000). The first four digits
are a serial number prefix used to identify a particular unit
configuration. The letter identifies the country in which the
unit was manufactured. The last five digits identify each
specific unit. If the senal number prefix on the unit does not

agree with the prefix on the title page of this manual, there
are differences between that unit and the unit descnbed in
this manual. These differences are descnbed 1n manual sup-
piements avaiiabie at the nearest HP Sales and Service Office.

1-10.  Printed-aircuit assembly (PCA) revisions are 1dent-
fied by a letter, a series code. and a division code marked
beneath the part number on the PCA (A-0000-00) The
letter identifies the rewision of the etched trace patterm on
the unioaded PCA. The four-digit senes code pertains to the
electrical charactenstics of the ioaded PCA and the positions
of the components. The two-digit division code 1dentifies the
division of Hewlett-Packard that manufactured the PCA. If
the series code number does not correspond exactiy with
the code number on the schematic diagrams in this manual,
the PCA differs from the one descnbed in this manual.
These differences are covered in manual suppiements avail-
able at the nearest HP Sales and Service Office

1-11. SPECIFICATIONS.

1-12.  Specifications for the HP 13219A Disc Service Unit
are listed in table 1-1.

Table 1-1. HP 13219A Disc Service Unit Specifications

Description: Attache-case enciosed unit to aid on-site
troubleshooting of HP 7900 Senes Disc
Drives.

Logic Levels: High = +5 Vdc: Low = 0 Vdc

Power Requirements: 5V nominal, 1.7A maximum, ob-
tained from disc dnve.

Accessories Included: 8-foot interconnecting cable.

Weight: 10 Ibs (4,54 kg)

Dimensions: 18 x 12 x 5in. (457.2 x 304.8 x 127 mm)

1-1/1-2
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Installation

SECTION 1l
INSTALLATION

2-1. INTRODUCTION.

22 This secuon contans information on unpacking,
nspection and instaiiation for the HP 13219A Drsc Serice
Unit.

2-3.  UNPACKING AND INSPECTION.

24. If the shipping carton is damaged upon receipt,
request that the carner's agent be present when the unit is
unpacked. Inspect the unit for damage (scratches, dents,
aroken parts, etc.) If the unit 1s damaged and fails to meet
ipecificator<, notify the carmer and the nearest HP Sales
md Service Office immediately. (Sales and Sernce Offices
are listed at the back of this manual.) Retasn the shippang
~ontaner and the padding matenal for the carner’s inspec-
30n. Hewlett-Packard will arrange (or repair or replacement
>f the damaged unit without waiung for any claims against
.he camner 10 be settied.

2’5. CABLE CONNECTIONS.

2:6. Durning use, the sermce unit 1s connected to the disc
dnve to be tested by connecting service unit cable W4 P2 to
ervice connector A6J1 at the left side of the disc dnve
chassis. The cabie should be oriented with the “cable-end™
of czbdle connectors {acing the front of the disc drive and
service unit. The service unit obtains the required +5 Vdc
and ground operating voltages from the disc drive to which
it is connected dunng sermcing.

2-7. INSTALLATION CONSIDERATIONS.
28. DISC DRIVE STATUS.
29. The disc drive to be tested must be taken off-line

for servicing. The disc drive can be taken off-line by remov-
ing the 1/0 connector cable at the beck of the disc drive.

If the disc dnve to be tested is last in a senes of parallel-
connected units, the termination circuit board at the back
of the disc dnve must be re-installed in the last remaining
disc drive in the senes.

2-10.  DISC SERVICE UNIT CONTROL SETTINGS.

2-11. When the disc service unit is initially connected to
3 disc dnve and when not actually in use dunng sermicing,
the DRIVE OPERATION CONTROL switch should be set
to ACCESS STOP to prevent any accidental initiation of
operations.

2-12. SHIPPING INSTRUCTIONS.

2-13.  If the unit 1s to be shipped to Hewlett-Packard for
service or repair, attach a tag to the unit 1dentifying the
owner and indicating the service or repair to be accomplished.
Include the model number and full senal number of the
unit.

2-14.  Place the unit i1n the onginal container if available.
If the onginal container 1s not available, a suitable container
and packing matenal can be purchased from a local Hewiett-
Packard Sales and Service Office.

2-15. If the onginal container s not used, wrap the unit
in heavy paper and place it in an inner container. Place ade-
Quate packing matenal around all sides of the unit and place
a cardboard stnp over the front panel. Place the unit and
inner contaner in a beavy carton or wooden box and bind
with strong tape or metal bands. Mark the shipping con-
tainer “FRAGILE "

Note

In any correspondence. identify the unit by
model number and serial number prefix. Refer
any questions to the nearest Hewiett-Packard
Sales and Service OffTice.

2-1/2:2
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SECTION il
OPERATION

31. INTRODUCTION.

32 This section contains information for operating the
HP 13219A Disc Service Unit.

33. FRONTPANEL FEATURES.

34. Front-panel features are described in figure 3-1.
The numbered panel features are described in the corre-
sponding. numbered paragraphs below the illustration.

35. OPERATION.

36. Figure 3-2 descnbes the recommended sequence
for setting controls and the responses that should result
when the service unit i1s connected to a properly operating
disc drive. Analysis of the responses obtained from the disc
drive under test can 1dentify a malfunctioning section of the
dier dnve.

Table 8-1. Binary Display of Specific Read Write Faults

BINARY
READ/WRITE FAULT DISPLAY
421
Proper operation. 000
No erase gate with erase current 001
flowing.
No erase current flowing with 010
write gate.
Simultaneous read gate and erase gate. 011
More than one head selected. 100
Write gate present but no ac write 101
current.
Write current flowing in write driver 110
without write gate.
Erase gate without sccess ready. 111 i

31
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DRIVE CONDITION
DRIVE STATUS

Simulates controller request {or drive status by making Outbus 7 signal low. It correct address is decoded by
disc drive, status is returned on inbus and displayed on status indicator hghts.

DRIVE SELECTED
Not used.
DRIVE ATTENTION
Simulates controller request for disc drive to signal completion of seek in progress by making Outbus 6 signal
low. Disc drive will respond by lighting indicator that corresponds to disc drive address when seek is finished.
READ/WRITE FAULT
Indicators continuously display binary number code of specific read/write faults that are detected by the disc
drive circuits. Table 3-1 identifies the faults for esch binary presentation.
RESET DRIVE FAULT
Inhibits disc drive fault circuits to prevent unit shutdown during servicing.

DRIVE OPERATION CONTROL
ACCESS STOP
Inhibits accessing by inhibiting internal clock generation. Disc drive will compiete a seek in progress before
stopping. Adjacent lamp will ight to indicate that disc drive accessing is inhibited.
ALLOW ACCESS

Enables intemal clock Uﬁnentor circuits. Accessing available according to ACCESS MODE setting. Adjacent
lamp will light when RUN pushbutton is pressed to indicate that accessing sequences can be performed.

32

Figure 3-1. Front Panel Features
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10.
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ACCESS MODE
ONE CYLINDER INCREMENTS

Simulates controller instructions for disc drive to continuously seek, one cylinder at a time  between cylinder
000 and 202. Automatic operation will begin when RUN pushbutton 1s pressed. Head and sector addresses are
set with ADDR B switches; cylinder addressing is automatic. Legal head and sector addresses are O through 3
and 00 through 23, respectively. Disc drive will momentarily light SEEK CHECK lamp if illegal address 15 set.
Operation is halted by setting DRIVE CPERATION CONTROL switch to A&Egs STOP or by setting
ACCESS MODE switch to a different position.

SEEK ALTERNATE (ADDR A<+ ADDR B)

Simulates controller instrucbons for disc drive (o alternately seek to cylinder addresses set with ADDR A and
ADDR B switches. Legal addresses are 000 through 202. Automatic rati »)n will begin when RUN pushbutton
is pressed. Disc dnve wil momentarily ight SEEK CHECK lamp if illegal address s set Control line 1s held
high in this mode.

SINGLE SEEK

Simulates controller .ccessug instructions given in single steps. SET CYL lamp, SET HEAD AND SECTOR
ADDR lamp, and SET HEAD AND READ GATE lamp will hght in succession as SINGLE OP pushbutton 1s
pressed, to indicate the step of the accessing sequence that will take place when SINGLE OP s next pressed
(RUN pushbutton must be pressed before SINGLE OP pushbutton is pressed first ime.) Desired cylinder ad-
dress 1s set with ADDR A swtches; head and sector addresses are set with ADDR B switches. Legal cylinder
addresses are 000 through 202; head and sector addresses are 0 through 3 and 00 through 23, respectively

Difference between addressed cylinder and carmnage position or head and sector addresses can be displaved on
address lights according to position of DISPLAY switch. Disc drive will light SEEK CHECK lamp if iilegal ad-
dress 1s set.

SINGLE CYCLE (SERVO INHIBIT)
Simulates controlier accessing instructions given in single steps (although inhibited servo prevents seek operation).

DISPLAY
Selects address to be displayed on address lamps. When DISPL AV ig get to SK ADDR A — CARR POS, lamps

will momentanly display difference between desired cylinder address and present carnage position. When DIS-
PLAY is set to HEAD AND SECTOR ADDR, address lamps display the current head and sector address.

ADDR A AND ADDR B

Allow manual seiection of cylinder, head, and sector addresses. When ACCESS MODE switch 1s set to ONE
CYLINDER INCREMENTS, only ADDR B switches are used to select head and sector addresses; cylinder ad-
dressing 1s automatic. When ACCESS MODE switch is set to SEEK ALTERNATE, switches select the two
alternative cylinder addresses; no head or sector addresses are selected. When ACCESS MODE switch 1s set to
SINGLE SEEK, ADDR A switches select cylinder address; ADDR B switches select head and sector addresses.
Bit positions 128 and 64 are used for head address. Bit positions 16 through 1 are used for sector addresses.
Legal cylinder addresses are 000 through 202; head and sector addresses are 0 through 3 and 00 through 23,
respectively.

SINGLE OP

Initiates each single step of accessing sequence when ACCESS MODE switch is set to SINGLE SEEK (after
RUN pushbutton 1s pressed).

RUN

Initiates sutomatic accessing sequence when ACCESS MODE switch is set to ONE CYLINDER INCREMENTS
g{NnggcAylgLEg{NATE. Initializes accessing circuits when ACCESS MODE swiltch is set to SINGLE SEEK or

DELAY

Provides 100-ms delay between nt.in;"_c;ydes of service unit when ACCESS MODE switch is set to ONE
CYLINDER INCRF.%NTS or K ALTERNATE.

RESTORE HOME

Simulates controller instruction to retumn to cylinder address 000 by making Set Cylinder and Set Head signais
low simuitaneously. Operational only during SINGLE SEEK and ONE CYLINDER INCREMENTS access
modes after RUN pushbutton is pressed.

TEST POINTS

Permit oscilloscope monitoring of significant disc drive parameters. Adjacent lights provide visual display of
nAsgcltmmgmtqnd parameters and identify which disc has been selected according to head address selected by
switches.

Figure 3-1. Front Panel Features (Continued)
33
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13219-38

1. Set DRIVE SELECT switches to the binary equivalent of eddr.ss for disc drive under test.

DRIVE READY and ACCESS READY indicators shouid hght. Sector puises should be present at SELECT SECTOR
PULSES test point.

2. Set DRIVE CONDITION switch to desired position. During accessing sequences switch should be left in DRIVE
STATUS position.

In DRIVE STATUS position, disc drive should retum status; FIRST STATUS (when disc drive is initially loaded)
indicator should light. OVERRIDE lamp should light if disc drive OVERRIDE switch is ON.

In DRIVE ATTENTION position, disc drive should retum its address when seek in progress is finished. Numbered

lamp corresponding Lo selected disc drive address should light. To reset attention status bit, switch shouid be re-
turned to DRIVE STATUS position.

3. Set DRIVE OPERATION CONTROL switch to ALLOW ACCESS MODE pasition.

Figure 3-2. Control Setting Sequence and Normal Drive Responses
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4. Set ACCESS MOLE switch to desired accessing operation; set ADDR A and ADDR B switches as required.

a. In ONE CYLINDER INCREMENTS position, set desired head and sector addresses with ADDR B switches.
Legal head and sector addresses are 0 through 3 and 00 through 23, respectively.

b. In SEEK ALTERNATE position, set desired alternate cylinder addresses with ADDR A arnd ADDR B
switches. Legal addresses are 000 through 202.

c. In SINGLE SEEK position, set desired cylinder address with ADDR A switches. Set desired head and
sector address with ADDR B switches. Legal cylinder addresses are 000 through 202, head and sector ad-
dresses are 0 through 3 and 00 through 23, respectively.

SET CYL lamp wil lizht to indicate that Set Cylinder command will be 1ssued at next step

5. Press RUN pushbutton (and SINGLE OP pushbutton as appropnate). ACCESS MODE lamp will hight when RUN
pushbutton is pressed to indicate that accessing sequences can be performed

a. When the ACCESS MODE switch is set to ONE CYLINDER INCREMENTS, disc drive should begin seek-
ing, one cylinder at a time,  between cylinders 000 and 202. LOW DISC or UP DISC indicator shouid hight ac-
cording to head addressed. Dhsc drive signals should be presented at SELECT SECTOR COMPARE, READ
DATA, and SELECT ACCESS READY test points.

b. When ACCESS MODE switch is set to SEEK ALTERNATE, disc drive should begin alternately seeking be-
tween addressed cylinders. Disc drive signals should be presented at SET CYLINDER and SELECT ACCESS
READY test potnts. (Although no head or sector addressing occurs, head and sector-related signals should
be presented according to last head and sector addressed.)

c. When ACCESS MODE switch is set to SINGLE SEEK, disc drive should seek to addressed cylinder Address
lamps should momentanly display difference between desirad cylinder address and current carnage position
if DISPLAY swtch is set to SK ADDR A—CARR POS. SET CYLINDER lamp wii go off and SET HEAD
AND SECTOR ADDR lamp will light to indicate that Set Head and Read Gate commands will be issued
when SINGLE OP pushbutton is next pressed.

When SINGLE OP pushbutton is again pressed, disc drive should select the addressed head and sector. Ad-
dress lamps should display desired head and sector addresses if DISPLAY switch is set to HEAD AND
SECTOR ADDR. LOW DISC or UP DISC indicator should light according to head addressed. Disc drive sig-
nal should be presented at SELECT SECTOR COMPARE test point. SET HEAD AND SECTOR ADDR
lamp will go off and SET HEAD AND READ GATE and READ DATA lamps will light to indicate that Read
command is icsued and disc drive will read data. Serial data should be presented at READ DATA test point.

When SINGLE OP pushbutton is again pressed, SET HEAD AND READ GATE and READ DATA lamps
wi'l go off and SET CYL lamp will light to indicate that Set Cylinder command will be issued when SINGLE
OF pushbutton is next pressed.

d. When ACCESS MODE switch is set to SINGLE CYCLE, carnage movement is prevented by inhibited servo
(If RESET DRIVE FAULT switch is off, carriage will retract after approximately 1 second, carnage wll
reioad after 30 seconds if switch is reset to ON.)

6. Set DRIVE OPERATION CONTROL switch to ACCESS STOP to halt operation. Adjacent lamp will light to indicate
that acoessing operations are inhibited.

Figure 3-2. Control Setting Sequence and Normal Drive Responses (Continued)
3-5
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Theory of Operation

SECTION 1V
THEORY OF OPERATION

41. INTRODUCTION.

4-2. This section descnbes the theory of operation of
the HP 13219A Disc Semice Unit.

4-3. FUNCTIONAL DESCRIPTION.

44. The service unit aids troubieshooting of HP 7900A
Series Disc Drives by applying simulated controller signals to
the disc drive and processing the responses for display. The
service unit permits manual or semi-automatic control of
the disc drive. Analysis of the disc dnve responses will verify
proper disc dnve operation or heip isolate malfunctions.

4-5. Front-panel controls allow step-bystep, manual se-
lection of various commands to operate the disc dnve under
simulated, semi-automatic conditions. Each command and
subsequent L perating sequence exercises a particular section
of the disc dnve circuits. The responses of the disc drive,
either as signals ssnt back to the service unit or as an op-
eration based on command interpretation, will indicate
proper operation or malfunctions of the disc dnve. (See
figure 4-1.)

4-6. Signals from the disc dnve that are normally sent
to the disc dnve controller, such as status and disc timing,
are available at the service unit front panel. Additionally,
significant signals internal to the disc drive are available.
Therefore, with the service unit connected to service con-
nector A6J1 of the disc dnve, no access to the dnve in-
terior is required for trouble analysis.

4-7. The signals are displayed either on the service unit
front panel or on a connected oscilloscope. Relatively static
parameters (e.g., drive address, drive status, etc.) are dis-
played by indicator lights on the service unit front panel.
Dynamic parameters (i.e., timing and control signals) are
presented at test points on the service unit front panei for
monitoring with an oscilloscope.

48. DETAILED CIRCUIT DESCRIPTIONS.
49. STROBE AND CLOCK GENERATION.

4-10. The output of the 100-kHz oscillator is divided
by two by divider U93A and applied simultaneously to
strtobe generator U65A and clock generator U93/U83. See

figure 54.

4-11. The strobe generator generates a short-duration
gating pulse at the middle of each clock period produced
by the clock generator. Negative-going excursions of the
50-kHz signal, applied simuitaneously to a U65A input
and the U74F input, will be inverted by U74F and will

charge capacitor C5. At the succeeding positive-going ex-
cursion both inputs to U65A will momentanly be high and
the gate will output a negative-going, short-duratior puise
at each positivegoing excursion of the 50-kHz oscillator
signal

4-12. The 50-kHz osciliator signal 1s also applied to di-
vider U93B of the clock generator circuit. The divider cir
cuit will simultaneously provide divide-by-two, divide-by-
four, and divide-byeight oulputs to decoder U83 Decoder
U83 will provide e:ght outputs that reflect the signal com-
binations at the three inputs. Figure 4.2 shows decoder in-
put combinations and relative timing of resuitant clock
penods and strobe pulses.

413 SET HEAD AND SET CYLINDER
COMMANDS.

4-14.  The Set Cylinder line 1s normally low dunng clock
period 3. The Set Head line is normally low dunng ciock
penod 6. The only exceptions are (1) when a Restore Home
command 1is issued by making Set Cylinder and Set Head
lines low simuitaneously, and (2) dunng the seek alternate
sccess mode, the Set Head command 1s not issued See fig-
ure 54.

4-15. In the one cyhnder increments and seek alternate
access modes, clcck periods are continuously generated:
therefore, Set Cylinder will be low each time clock penod 3
occurs. Similarly, Set Head will be low each uime clock
penod 6 occurs (but only in the one cylinder increments
mode). In the single seek and single cycle access modes,

however, issuance of Set Cylinder and Set Head commands

is more complex.

4-16. When the ACCESS MODE switch is initially set to
SINGLE SEEK or SINGLE CYCLE, Clock Inhibit Latch FF
U96B will be set: the clock generator input will be inhibited
by “nand’ gate U9SC, thus no clock signals will be generated.
When the SINGLE OP pushbutton is first pressed, Push-
button Latch FF UB6B will be set, which clears the Clock
Inhibit Latch FF. As a result, dock periods 1. 2, 3, and 4
will be generated. At clock period 4, “‘nor’ gate UB4C will
be low, the Clock Inhibit Latch FF will be set, and the clock
generator input will be inhibited until the SINGLE OP push-
button is pressed again.

4-17.  When the SINGLE OP pushbutton is pressed the
second time, clock periods 5, 6, and 7 will be generated.
At clock period 7, ““‘nor” gate UB4C will again be low. which
will again inhibit the clock generator input.

4-18.  Also during clock period 7, Delay oneshot U94 will
be triggered. If the DELAY switch is set to ON, the dock
generator input will be inhibited by ‘“‘nand™ gate U84 B for
the 100 ms duration of ihe Delay one-shot output.

4-1
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4-19. CONTROL COMMAND.

4-20. The Control command is normally issued during
cdock periods O, 1, 4, and 7. However, Access Op Latch FF
U96A, which initiates and haits accessing sequences, also
affects issuance of Control commands. See figure 5-5.

4-21.  When the DRIVE OPERATION CONTROL switch
is set to ACCESS STOP, Access Op Latch FF U96A will be
held in the clear state. As a resuit, the divider circuit uf clock
generator U93 will be beld cleared, which inhibits genera-
tion of any cdock signals Additionally, Control is held low.

4-22.  The Access Op Latch FF is also cleared by , _wer-
on reset circuit U65B when the service unit is initially con-
nected to the disc dnve and also by the ACCESS MODE
switch esch time a n2w access mode is selected. (The non-
shorting feature of the switch produces a clear pulse when
swmitched between positions.)

4.23.  When the DRIVE OPERATION CONTROL switch
is set to ALLOW ACCESS, the Access Op Latch FF is no
longer held in the clear state When the RUN pushbutton 1s
pressed, the Access Op Latch wil be set, the clear input of
the clock generator divider circuit wiil be released, clock sig-
nals will be generated, and Control will go low at the appro-
pnate intervals.

4-24. When the ACCESS MODE switch is set to SEEK
ALTERNATE, the clock generator signals used to make
Control low are inhibited by “or” gate U44A. Therefore
Control remains high in the seek alternate mode.

4-25. OUTBUS COMMANDS.

4-26. The eight outbus lines send various signals to the
disc drive under test at appropriate times. Specifically, the
desired cylinder address is sent during clock period 3, the
head and sector addresses are sent during clock period 6, and
individual lines are made high to request status information
from the drive.

Theory of Operation

4-27. When the ACCESS MODE switch is set to ONE
CYLINDER INCREMENTS, the output of Reversible
Counter U26/U46 is sent as the desired cylinder address.
The counter is initially loaded with all **1"" bits by power-on
reset circuit U65B or by ACCESS MODE switch. At clock
period 1, the count direction is determined; at cicck period
2, the count puise is issued; at clock pzriod 3, the cylinder
address is placed on the outbus; and at clock penod 6, the
head and sector addresses set by the ADDR B switches are
placed on the outbus. See figure 5-6.

4-28.  With all counter bits at “1” the output of “‘nand”
gate U35 will be low and counter direction control circuit
U44C-D/US5A-D will make one input of “‘nand”’ gate U55C
high. During clock penod 2, “nand” gate US5C wiil appiy
the “‘count up” pulse to the down input of the counter

4-29.  The technique of using *11111111" to equal cyl-
inder address 000 and applying count up pulses to the down
input of the counter 1s used to maintain compatibility with
the logic used between the disc dnve and connected devices
Thus, when the first count up pulse 1s applied, the address
for cylinder 1 is represented by 11111110. Similarly. the ad-
dress for cylinder 2 is represented by 11111101, etc.

4-30.  When the counter reaches cylinder 202, the counter
direction control circuit will make one input of *‘nand’’ gate
US5B high, and succeeding count pulses will be applied as
“count down" pulses to the up input of the counter. As a re-
sult, cylinder addressing will reverse direction toward cyl-
inder 000.

4-31.  In the seek alternate access mode, Switch Register
Select FF USGA alternately places the cylinder addresses
set by the ADDR A and ADDR B switches on the outbus
dunng clock penod 3. See figure 5.7.

4-32. In the single seek and single cycie access modes,
the cylinder address set by the ADDR A switches 1s placed
on the outbus by ‘“‘nand” gate U76C dunng clock period 3.
The head and sector addresses set by the ADDR B switches
are placed on the outbus by “nor” gate US3C dunng clock
penod 6.

4-3/44
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Maintenance

SECTION V
MAINTENANCE

51. INTRCDUCTION.

52 This section contains maintenance information for
the HF 18219A Disc Sermce Unit.

5-3. PREVENTIVE MAINTENANCE.
S4. INSPECTION.

S-5. The service unit should be penodically inspected
for sigis of mechanical and electncal defects. Electronic
compoents that show sagns of overheating, leakage, frayed
insulat:>n, and other signs of detenoration should be
checke.i and a thorough investigation of the associated cir-
cuitry .hould be made to venfy proper operation. Mechan-
ical paris should be inspected for excessive wear, looseness,
misaligment, corrosion, and other signs of deterioration.

56 CLEANING

5-7. The service unit should be kept free of dust,
motsture, grease and foreign matter to ensure trouble-free

operation. A dry, clean cloth, 8 soft-bristle brush, or a cioth
saturated with diluent lacquer or a similar cleaning com-
pound may be used.

58. PERFORMANCE CHECKOUT.

$-9. Proper performance of the service unit can be ven-
fied by connecting the service unit to a properly operating
HP 7900 Disc Dnve and confirmung normal dnve responses
as given in figure 3-2.

5-10. TROUBLESHOOTING.

5-11.  Analysis of the responses obtained from the per-
formance checkout in paragraph 5-8 can identify a malfunc-
tioning section of the service unit. For example, if the one
cylindzr i .oments scooss mode does not operate, the mal-
function is probably located in the reversible counter cir-
cuitry shown in figure 5-6.

51
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Table 5-1. Logic PCA Al Replaceable Parts
REFERENCE HP MFR

DESIGNATION PART NO. DESCRIPTION CODE MFR PART NO.
C1.5.6.21 0160-0153 CAPACITOR, txd, My, 0.001 uF, 10%, 200 VOCW 56289 192P10292PTS
c2 0160-0161 CAPACITOR, fxd, My, 0.01 uF, 10%, 200 VDCW 56289 191P10393-PTS
*Cc2 0160-3533 CAPACITOR, fxd, mica, 470 pF, 5%, 100 VOCW 00853 RDM15F471J1C
c3.8.9 01801746 CAPACITOR, fxd, slect, 15 uF, 10%, 20 VDCW 28480 0180-1746

c4 0160-0194 CAPACITOR, txd, My, 0.015 uF, 10%, 200 VOCW 56289 192P15392P7TS
c? 0180-0374 CAPACITOR, txd, tant, 10 uF, 10%, 20 VDCW 56289 150D106X902082-DYS
C10thru C21 0160-2055 CAPACITOR, fxd, cer, 0.01 uF, +80-20%, 100 VDCW 56289 CO23F 101F 1032522COH
CR1,2 19010040 DIODE, siicon, 30 mA, 30 WV 07263 FDG1088

R1, 94,97, 100, 07570418 RESISTOR, fxd, met fim, 619 ohms, 1%, 1/8W 28480 07570418
103,106, 113,

116,119,127

R2,95,88, 101, 07570428 RESISTOR, fxd, met fim, 1 62k, 1%, 1/8W 2R480 07570428

104, 107, 114,

117,120,126

R38.12,19.13 0683-3915 RESISTOR, fxd. comp, 380 ohms, 5%, 1/4W 01121 C8 315
R4,16.17,18,20.25. 0683-1025 RESISTOR, txd. comp, 1000 ohms, 5%, 1/4W 01121 CB 1025

28, 30 thru 37, 83

thru 87, 111, 112,

118,121, 124,

128,133

RS 0683-2735 RESISTOR, fxd, comp, 27k 5%, 1/4W 01121 CB 2735

*RS 0698 3161 RESISTOR. fxd, met tim, 38.3k, 1%, 1/8W 28480 0688-3161
R6.7,10,11,13,14, 06834725 RESISTOR. txd, comp, 4700 ohms, 5%, 1/4W 01121 CB 4725
22,23.24,29, 38

thru 53, 55 thru 53,

55 thru 73, 88.132

R9 06831215 RESISTOR, fxd, comp, 120 ohms, 5%, 1/4W 01121 CB 1215
R15,26.27, 74 0683-1515 REZSISTOR, fxd, comp, 150 ohms, 5%, 1/4W 01121 CB 1515

thru 83, 89 thru

93, 96,99.102,

105.108.109.110.

115,122,123,125,

129.130

R21 0682 1035 RESISTOR, txd. comp, 10k, 5%, 1/4W onN €B1035

R45, 60 UNASSIGNED

$1.2,4.5,7, 31011219 SWITCH, toggie, spdt, subminiature 09353 7101 PC

11 thru 27

S3 3100-3036 SWITCH, 1-pole, 3-position

S6.9, 10 31010858 SWITCH, momentary

S8 3100-303S SWITCH, 2-poie, 4-position

U16. 17, 34, 42 18200618 INTEGRATED CIRCUIT, TTL 01295 SN23351
U18.27,.38. 44 18200274 INTEGRATED CIRCUIT, DTL 28480 1820-0274
U21,63, 74 18200174 INTEGRATED CIRCUIT, TTL 01295 SN8199

U22, 23,24, 25, 1820-0621 INTEGRATED CIRCUIT, TTL 01295 SN23354

62

U26, 46 1820-0233 INTEGRATED CIRCUIT, TTL 01295 SN10625

U332, 52 18200577 INTEGRATED CIRCUIT, TTL 01295 SN22729

;J::!_; 45,53, 18200238 INTEGRATED CIRCUIT, TTL 28480 18200239

.76, 98

uls 1820-0070 INTEGRATED CIRCUIT, TTL 01295 SN434S

U43, 65, 92 1820-0837 INTEGRATED CIRCUIT, TTL 28480 1820-0537
US54, 55, 64, 1820-0054 INTEGRATED CIRCUIT, TTL 01295 SN4342

85, 95, 97

U8s, 96 1820-0077 INTEGRATED CIRCUIT, TTL 01295 SN4354

u93 1820-0099 INTEGRATED CIRCUIT, TTL 01295 SN4461

US4 18200207 INTEGRATED CIRCUIT, TTL 28480 18200207
*1219 series and higher .

5-2
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Table 5-2. Indicator PCA A2 Repicceable Parts
REFEFEMCE HP MFR
DESIGNAT ON | PART NO. DESCRIPTION CODE MFR PART NO.
CR1.2.5th .32 19900310 DIODE, visibie hight emitter 28450 19900310
TP thru 7 0340-0095 TERMINAL, fesdthru tefion insuisted 98291 FT310P-20
3050-0023 WASHER, fiber, 1/4 OD 28480 30600023
Table 5-3. Oscillator PCA A3 Repiaceable Parts
1219134

Figure 5-2. Oscillator PCA A3 Parts Location Diagram
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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts for the service unit. Separate parts lists
and parts location diagrams are provided for each pnnted
circuit assembly in section V of this manual. Parts are listed
in these tables in alphanumeric order by reference desig-
nation. Table 6-1 is a complete parts list for the service unit.

6-3. Table 6-1 lists the following information for each
part:
a. Hewlett-Packard part number.

Note

When “Comi™ appears in the HP PART NO.
column for a particular part, that part should
be available from normal commercial sources.

b. Description of the part. (Refer to table 6-2 for an ex-
planation of abbreviations used in the DESCRIPTION col-
umn.)

c. Typical manufacturer of the part as a five-digit code.
(Refer to table 6-3 for a listing of the manufacturers that
correspond to the codes.)

d. Manufacturer’s part number.

6-4. Items in the DESCRIPTION column of the replace-
able parts lists are indented to indicate item relationships,
as follows:

DESCRIPTION

MAJOR ASSEMBLY

. Subassembiy

he Attaching Parts for Subassembly

b Subassembly Parts

e Attaching Parts for Subassembly Parts

6-5. ORDERING INFORMATION.
6-6. To order replacement parts, address order or in-
quiry to the local Hewiett-Packard Field Office. (Refer to
list at the end of this manual for addresses.) Specify the fol-
lowing information for each part ordered:

a. Unit model and serial number.

b. Hewlett-Packard stock number for each part

c. Description of each part.

d. Circuit reference designation (Af applicable).
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Replacsable Parts 11219A
13219-12A
Figure 6-1. HP 13219A Disc Service Unit Parts Location Diagram
Table 6-1. HP 13219A Disc Service Unit Replaceable Parts
FAGURE & MFR
INDEX NO HP PART NO. DESCRIPTION CODE MFR PART NO.
611 1321960004 | “CASE. camyng 28480 13219-60004
-2 13219-860003 *DSU CABLE 28480 13219-60003
3 13219-00002 *BRACKET. panet 28480 13219-00002
- 13219-00001 | *PANEL, front 28480 13219-00001
(Attaching Parts)
Comi *SCREW, ph. no. 8-32, 0375 n
Comi *WASHER, fiat. no. 8
— e [ - a— —
13219-80009 | *PCA AND CABLE ASSY 28480 13219-60009
5 13219-60002 | **INDICATOR PCA 28480 13219-60002
4 13219-80001 | "LOGIC PCA 28430 13219-60001
(Attaching Parts)
Comi **SCREW, ph, no. 6-32. 10 n
Comi **NUT. assembied washer. no 6-32
-7 13219-80005 **CABLE ASSY 28480 13219-60005

82




13219A Replaceable Parts
Table 6-2. Reference Designations and Abbreviations
REFERENCE DESIGNATIONS
A = sssembly X = relay T8 = terminsl board
8 = motor syncr o L = inductor ™ = test point
87 = battery Y] = meter U = integrated circuit. non
Cc = capecitor wrable assembil
cs = circuit bresk P = plug connector \% - ::M tube. Y
CR . chode Q = semconductor device photocsil, stc
other then chode OF .
oL = delay hine microcireuit VR = voitsge regulator
DS = mndicator w = cable pumper
E = Mrsc slectric. perts R = remstor X = socket
F . tuse RT = thermustor Y = aystal
FL = fitrer S " swich 2 = tunwd canity . network
J = receptacie co nector T = trensformer
ABBREVIATIONS
A = smperes [ £ = gray PCA = prmnted-circut assembly
oc = piternating ¢ ‘rent on = groen PWB = printed-warning board
od = snode ph = Phulhips hesd
Al = gluminum H = hennies pk : peak
AR = ps required Hg = mercury g‘v - :’:;wu'k
»d) = adjust he = hourts) PIV = peak inverse voltage
sy = sssembly Hz = hertz PNP = positve-negative Dositive
haw = hardware PWV = peak working voltage
8 = base hex = hexagon. hexagonal porc = porcelain
bo = bendpass posn = positoni(s)
bo! = bt perinct 1D = inside chameter pox = pozidrive
bk = black I\F = intermedcsate frequency
blu - biue n = inch, inches 2] = radio frequency
brn brown 110 = nput/output
bes = brass rdh = round head
Bu = British therm.:l umit L = internal rmo = rack mount only
Be Cu = beryllium co; oer inch = includels) rms = roOt Mmean square
nsul = jngsulation, nsulated RWV = reverse working voltage
c = collector "mpgrg = impregnated rect = rectifier
cw = clockwise wncand = incandescent t/min = revolutions per minute
cow = counrerclock vise ws = nches per second RTL = resistor transistor logic
cer = ceramic x = kilo (103). kilohm
cmo = cabinet mour only s = second
com = common P = low pess SB. TT = siow blow
crt = cathode ray tube Se = selentum
CTL = compiementa y transistor m = maih (10 3) S = gsilicon
logic M = mega (10€). megohm scr = silicon controlied rectitier
cath = cathode My = Mylar M) = giver
cd pi = cadmium pia‘2 mir = manufacturer st = staniess steel
comp = composiion mom = momentary st = steel
conn = connectos mtg = mounting spci = special
compi = complete mesc = muscellaneous spdt = single pole doubie throw
Met Ox = metal oxude spst = ungle pole single throw
dc e dwect current mentr = ministure semicond = semiconductor
o ® drive
DTL = diode transistor logic n = nano (10 ?) Ta = tantalum
depc = deposited carbon nc = normally ciosed or no 1d = ume delay
dpdt = doubie pole double-throw connection T = Litanium
dpst = doubie-pole mngle throw Ne = neon tg! = toguie
no * number thd = theead
E * emitter no * normally open 1ol = tolevance
ECL = emitter coupied logic np = nickel piated TTL = transmstor transistor logec
oxt = external NPN * Negative POLIlIve NEgative
20 - isted NPO * negative pOsilive 2070 (2ev0
slcth = glectrolytic tempaerature coefficrent) (V19]] = macro (10 ©)
NSR = not separately replaceadble
F = forads NRFR = not recommended tor fieid v = voltis)
FF = fhip-tiop replacement var = vargbie
[ ) = fist heed 0 = wolet
Fim s Hilm oD = outs:de diametor VOCW = dwect current working volits
Fxd = fixed o800 = order by description
fith = fillrster heod orn = orange w - wetts
ovh = oval head vy = wirewound
G = gge (109) ond = oxide wht = wiite
Ge = germanium WiV = working 11 erse voltage
¢ = glom [ s peco (10 12)
ond * groundled) PC * prntod cwcut vel = yellow

6-3



Replacesbie Parts 13219A

Table 6-3. Code List of Manufacturers

o MANUFACTURER ADDRESS

01121 Allen Bradiey Co. Milwaukee, Wisconsir
01295 Texas instruments, Inc., Semiconductor Components Div Dallas, Texas

07263 Fairchild Camera & Inst. Corp., Semiconductor Div Mountain View, Calitc rnia
08353 C & K Components, Inc. Newton, Massachuset:.
1-2040 National Semiconductor Corp. Danbury, Connecticu®
28480 Hewlett-Packard Company Palo Alto, California
81640 Controls Company of America, Control Switch Division Folcrott, Pennsyivan.:
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