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General Information

SECTION 1
GENERAL INFORMATION

1-1.  INTRODUCTION.

1-2. This manual provides general information, installa-
tion, programming, theory of operation, maintenance, and
replaceable parts information for the HP 13210A Disc Drive
Interface Kit. (See figure 1-1.)

1-3.  GENERAL DESCRIPTION.

1-4. The kit includes the control circuits and cable for
connecting the HP 7900 Series Disc Drives to the HP 2100
Series Computers with Direct Memory Access (DMA)* capa-
bility. The control circuits are on two plug-in printed-circuit
assemblies (PCA’s) which install in the I/O portion of the
computer card cage. The cable connects the PCA’s to the
disc drive.

Note

The plug-in PCA’s should only be installed in HP
computers with DMA* capability. The PCA’s
should not be installed in the HP 2150A or
2150B Input/Output and Memory Extender, or
in the HP 2151A Input/Output Extender. The
extenders do not have the DMA capability nec-
essary to operate the disc drive.

1-b. INTERFACE KIT CONTENTS.
1-6. The interface kit contains the following:

a. Disc Interface 1 printed-circuit assembly (part no.
13210-60009). (See appendix A for part no. 13210-60004).

b. Disc Interface 2 printed-circuit assembly (part no.
13210-60000).

c. Interconnecting Cable, 20 feet long (part no. 13210-
60003).

d. Operating and Service Manual (part no. 13210-
90003).
1-7. IDENTIFICATION.
1-8. Hewlett-Packard uses five digits and a letter

(00000A) to identify standard interface kits. If the designa-
tion of the kit received does not agree with the designation

*Dual Channel Port Controller (DCPC) in HP 21MX Series
Computers.

on the title page of this manual, there are differences be-
tween the kit received and the kit described in this manual.
These differences are explained in manual supplements avail-
able at HP Sales and Service Offices. (Addresses of these
offices are listed at the back of this manual.)

1-9. Printed-circuit assembly revisions are identified by
a letter, a series code, and a division code marked beneath
the part number on the PCA. The letter identifies the revi-
sion of the etched trace pattern on the unloaded PCA. The
four-digit series code pertains to the electrical characteristics
of the loaded PCA and the positions of the components. The
two-digit division code identifies the division of Hewlett-
Packard that manufactured the PCA. If the series code num-
bers do not correspond exactly with the code numbers on
the title page of this manual, the PCA’s differ from those
described in this manual. These differences are covered in
manual supplements available at the nearest HP Sales and
Service Office.

1-10.  The interface cable is identified by a part number,
marked on one of the plugs attached to the cable.

1-11.  The manual and manual supplements are identified
by title, part number, and publication date, marked on the
title page of the document.

1-12. SPECIFICATIONS.

1-13.  Specifications for the interface kit components are
listed in table 1-1.

Table 1-1. HP 13210A Disc Drive Interface Kit
Specifications

Data Rate to/from HP 7900

Series Disc Drive: 2,500,000 bits/second™

Data Rate to/from HP

Computers: 156,250 words/second™

Computer Power Supply

Requirements: +5V: 4A
-2V: 140 mA
+12V: 60 mA
-12V: 100 mA

*The high data rate requires that the computer have
at least one DMA channel.

1-1/1-2






13210A

Installation

SECTION I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section provides information for unpacking,
initial inspection, and installation for the HP 13210A Disc
Drive Interface Kit. The computer, disc drive, and disc drive
power supply should be installed and prepared for operation
before installing the interface kit.

2-3. UNPACKING AND INITIAL
INSPECTION.

2-4. If the disc drive interface kit is received separately
from the computer, inspect the carton containing the kit
before opening. If there is external evidence of damage, or
if the box rattles, request that the carrier’s agent be present
when the carton is opened.

2-5. Inspect each component of the kit as the parts are
unpacked. If the kit is damaged and fails to meet specifica-
tions, notify the carrier and the nearest HP Sales and Service
Office immediately. Retain the shipping container and pack-
ing material for the carrier’s inspection. The HP Sales and
Service Office will arrange for repair or replacement of the
damaged part without waiting for any claims against the
carrier to be settled.

2-6. INSTALLATION.
2-T. Install the disc drive interface kit as follows:

a. Set POWER switch on disc drive power supply to
OFF.

b. Set computer POWER switch to OFF.

c. Open the computer for access to I/O card slots and
install the 13210-60009 Disc Interface 1 PCA into the card
slot corresponding to the desired I/O select code.

d. Install the 13210-60000 Disc Interface 2 PCA into
the next lower priority slot.

e. Connect the double-connector end of the interface
cable to the PCA’s so that the DISC INTERFACE 1 portion
of the connector fits onto the disc interface 1 PCA and the
DISC INTERFACE 2 portion fits onto the disc interface 2
PCA.

f. Connect the single-connector end of the interface
cable to the I/O connector at the back of the disc drive with
the “cable-end” of the connector routed across the back of
the disc drive.

2-1/2-2
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Programming

SECTION 1lI
PROGRAMMING

3-1.  INTRODUCTION.

3-2. This section contains programming considerations
for systems employing the HP 13210A Disc Drive Interface
Kit. Included are disc drive characteristics, command and
status descriptions, programming recommendations, and a
typical assembly language program.

3-3. DISC DRIVE CHARACTERISTICS.

3-4. The interface kit will interface an HP 2100 Series
Computer to as many as four HP 7900 Series Disc Drives
using discs with the following characteristics.

a. Each disc stores 203 cylinders of information.

b. Each cylinder contains 96 addressable sectors, 24
on the top surface of each disc and 24 on the bottom sur-
face of each disc.

c. Each sector contains a sector address field and a
data field. The address field contains cylinder, head, and
sector numbers of the sector, and indicators for defective
and protected cylinder; the data field contains as many as
128 sixteen-bit data words.

3-5. The interface kit requires two adjacent computer
I/O addresses: a data channel and a command channel ad-

as soon as the required data transfer through the data chan-
nel has been completed. For all other commands, new com-
mands must not be issued until the command channel Flag
FF is set to indicate completion of the current operation.

Note

Because the interface will only respond to a
positive-going Encode signal, during multiple
Seek Record operations the command channel
Control FF must be cleared (CLC) before a sub-
sequent STC,C instruction will be recognized.

3-8. The command word consists of a four-bit command
code and a two-bit drive select. (An additional two bits are
used with the Initialize Data command.) The command word
format is shown in figure 3-1. The four-bit command code
contains the binary code of the command to be executed.
Table 3-1 lists the commands to which the interface will
respond. Commands other than those listed will cause im-
proper operation. The two-bit drive select contains the bi-
nary code of the disc drive that is to execute the command.

Table 3-1. Computer to Interface Commands

dress. The data channel is assigned the higher priority (lower
number) I/O address. BITS
COMMAND
15 14 13 12
3-6. COMMAND DESCRIPTIONS.
Status Check 0 0 0 0
3-7. All commands are transferred through the com- Write Data 0 0 0 1
puter A- or B-register by an OTA/B instruction addressed to
the command channel. Commands are then stored by the Read Data 0 0 1 0
interface. An STC,C instruction will set the command chan- Seek Record 0 0 1 1
nel Control FF and the Encode FF which will cause the Refine Sector 0 1 0 1
interface to execute the command. When multiple OTA/B
instructions are received before the STC,C instruction, the Check Data 0 1 1 0
interface will execute the last OTA/B instruction issued. Initialize Data 1 0 0 1
When the command issued is Status Check, Seek Record, or
Address Record, the interface will accept another command Address Record ! 0 ! !
15 12|11 1019 211 0
USED WITH
COMMAND NOT INITIALIZE NOT DRIVE
CODE USED COMMAND USED SELECT
ONLY

Figure 3-1. Commadnd Word Format

31
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3-9. Commands, addresses, and status are transferred to
and from the interface by an OTA/B or LIA/B instruction
addressed to the data channel. Data records are transferred
to and from the interface under DMA control. The data
channel Encode FF must be set for data transfer to take
place between the interface and disc drive. The data channel
Flag FF will be set by the interface to indicate that data
transfer may take place.

3-10.  Drive attention status bits are transferred to the
computer by an LIA/B or MIA/B instruction addressed to
the command channel. Only the four lowest order bits of
the data word are used. Each bit position represents a disc
drive address; bit position 0 corresponds to disc drive 0, etc.
Valid attention status bits are set between the setting of the
command channel Flag FF and the next STC instruction to
indicate that the disc drive has become ready or is complet-
ing a Seek operation.

3-11. STATUS CHECK.

3-12.  The Status Check command causes the interface to
assemble the status word of the desired disc drive and trans-
fer the word to the computer through the data channel. Com-
mand execution is completed when the computer accepts
the status word from the data channel; the command channel
Flag FF is not set for this operation. A Status Check opera-
tion should be performed to verify proper execution of pre-
ceding operations. Status word bit definitions are given in
paragraph 3-38. Status is changed only with a non-status
operation,

3-13. WRITE DATA.

3-14. The Write Data command causes the interface to
write data on a disc. The desired head and sector addresses
must be present in the interface record address register
(RAR) and the heads must be positioned over the correct
cylinder before the Write Data command is issued. When the
addressed sector comes into position under the head, the
interface will examine the cylinder condition indicators and
address information in the address field and cyclic check
the entire sector. If the cylinder is not protected or defec-
tive and the address compares with the address in the RAR,
the interface will increment the sector address in the RAR
and initiate writing in the next sector.

3-15.  The interface will write the address field and then
write the data from the data channel. If the computer sends
less than 128 data words, the interface will write zeros in
the remainder of the sector before setting the command
channel Flag FF. If the computer sends more than 128 data
words, the interface will increment the sector address in the
RAR and continue to write in the next sector. (Data trans-
fer will be suspended while the interface writes the address
field.) Writing will continue in this manner until the com-
puter ends data transfer or until the interface detects an end-
of-cylinder (EOC) signal or error condition, at which time
the command channel Flag FF will be set. (When writing
begins on the upper disc surface writing will continue in all
sectors of the addressed cylinder on the bottom surface be-
fore EOC will be detected.)

3-2
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3-16.  If, during the examination of the address field, the
defective cylinder indicator (DCI) is set, if the protected
cylinder indicator (PCI) is set and the disc drive OVERRIDE
switch is set to PROTECT, or if the disc drive DATA PRO-
TECT switch for the addressed head is on, the command
channel Flag FF will be set and no writing or data transfer
will take place. A Status Check command should be issued
to determine the cause of the termination.

3-17.  READ DATA.

3-18.  The Read Data command causes the interface to
read the addressed record and transfer the data field to the
computer. The record address must be present in the inter-
face record address register (RAR) and the heads must be
positioned over the correct cylinder before the Read Data
command is issued. When the command is issued, the inter-
face will increment the sector address in the RAR and, when
the addressed sector comes into position, examine the ad-
dress field for the defective cylinder indicator. The inter-
face then compares the sector address to the address in the
RAR before initiating data transfer to the computer. If the
computer accepts less than 128 data words, the interface
will cyclic check the remainder of the data field before set-
ting the command channel Flag FF. If the computer will
accept more than 128 data words, the interface will incre-
ment the sector address in the RAR and continue to read
the next sector. (Data transfer will be suspended while the
interface examines the address field.) Reading will continue
until the computer stops accepting data or until the inter-
face detects an end-of-cylinder (EOC) signal or error con-
dition, at which time the command channel Flag FF will be
set.

3-19. If, during the examination of the address field, the
defective cylinder indicator (DCI) is set or the sector ad-
dress does not compare with the address in the RAR, reading
will continue to the end of the current sector before data
transfer is halted and the command channel Flag FF is set.
A Status Check operation should be performed to determine
the exact cause for termination. A Status Check operation
after normal termination will determine if the protected
cylinder indicator was set or if the disc drive DATA PRO-
TECT switch for the addressed head was on.

3-20. SEEK RECORD.

3-21.  The Seek Record command causes the interface to
execute a head-positioning operation in the addressed disc
drive. When the command is issued, the interface will select
the addressed disc drive and accept two 16-bit words of
address information (addressed to the data channel) that
are required for the head-positioning operation. When a
cylinder address word has been transferred to the interface,
the interface will set the data channel Flag FF to indicate
acceptance of the address. The first word should contain
the cylinder to which the heads should move. The second
word should contain the head and sector addresses. Address
word formats are shown in figure 3-2.
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15 0
NOT USED CYLINDER ADDRESS
15 1019 514 0
NOT HEAD NOT SECTOR
USED ADDRESS USED ADDRESS

Figure 3-2. Address Word Formats for Seek Record Command

3-22.  The two address words will be stored as a new re-
cord address in the interface RAR. The interface will then
transfer the record address to the disc drive and initiate the
head-positioning operation. Although the command channel
Flag FF is not set until head positioning is complete, the
interface will be free to perform other operations as soon as
the second word of address information is accepted. As a
result, simultaneous operations with parallel-connected disc
drives are possible.

3-23.  If the addressed disc drive has a head-positioning
operation in progress when a new Seek Record command is
issued, the heads will be positioned over the former addressed
cylinder, but the latter addressed head and sector will be
selected. Seek check status will be set. Seek check status will
also be set if the cylinder address is greater than 202, or if
the sector address is greater than 23.

3-24. REFINE SECTOR.

3-25.  The Refine Sector command causes the interface
to straddle-erase the addressed record as an attempt to im-
prove the magnetic characteristics of the record. The com-
mand should only be used after retry procedures fail to re-
cover the data. The record address must be present in the
interface record address register (RAR) before the Refine
Sector command is issued.

3-26.  When the command is issued, the interface will in-
crement the sector address in the RAR and straddle-erase
the addressed sector; no writing or reading will take place.
No examination of the address field for defective or pro-
tected cylinders or address comparison will take place. The
command channel Flag FF will be set when the end of the
addressed sector is reached.

3-27. CHECK DATA.

3-28.  The Check Data command causes the interface to
cyclic check data records of a specific number of sectors to
verify recoverability of the data. The Check Data operation
is similar to a Read Data operation except that no data trans-
fer takes place. The beginning address of the cyclic check
must be in the interface record address register (RAR), and
the heads must be positioned over the correct cylinder be-
fore the Check Data command is issued.

3-29. When the command is issued, the interface will
select the addressed disc drive and accept one 16-bit word
of sector count information addressed to the data channel.
The word format is shown in figure 3-3. The interface will
increment the RAR and, when the addressed sector comes
into position, examine the address field for the defective
cylinder indicator, compare the sector address to the ad-
dress in the RAR, and cyclic check the entire sector. The
interface will then subtract one from the sector count and
repeat the operation in the next sector until the sector count
reaches zero or until the interface detects an end-of-cylinder
signal or error condition, at which time the command chan-
nel Flag FF will be set.

3-30.  If, during the examination of the address field, the
defective cylinder indicator (DCI) is set or the sector ad-
dress does not compare with the address in the RAR, the
interface will halt the operation at the end of the current
sector and set the command channel Flag FF. A Status
Check operation should be performed to determine the ex-
act cause for early termination. A Status Check operation
after normal termination will determine if the protected
cylinder indicator was set or if the disc drive DATA PRO-
TECT switch for the addressed head was on.

15

NOT USED

SECTOR COUNT

Figure 3-3. Sector Count Word Format for Check Data Command
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3-31. INITIALIZE DATA.

3-32.  The Initialize Data command causes the interface
to initialize unwritten cylinders and to generate the defective-
and protected-cylinder indicators. The command will be ac-
cepted only when the disc drive OVERRIDE switch is set to
ACCESS and the DATA PROTECT switch for the selected
head is off. If the OVERRIDE switch is set to PROTECT or
the DATA PROTECT switch is on, the command channel
Flag FF will be set and no attempt will be made to execute
the command. The Initialize Data operation is similar to a
Write Data operation except that the interface does not ex-
amine the first sector address field for cylinder condition
indicators or address information. The desired head and
sector addresses must be present in the RAR and the heads
must be positioned over the correct cylinder before the
Initialize Data command is issued.

3-33. When the command is issued the interface will
select the addressed disc drive and increment the RAR.
When the addressed sector comes into position, the inter-
face will assemble and write the address field. The address
information is that in the RAR; the cylinder condition in-
dicator information is contained in bits 8 and 9 of the com-
mand word. If bit 8 is set, the defective cylinder indicator
will be set and an incorrect address will be written in the ad-
dress field; if bit 9 is set, the protected cylinder indicator
will be set; if both bits 8 and 9 are set, only the defective
cylinder indicator is set.

3-34.  Data transfer from the computer will begin with the
first data word. If the computer sends less than 128 sixteen-
bit words, the interface will write zeros in the remainder of
the data field. If the computer sends more than 128 data
words, the interface will increment the sector address in the
RAR and continue to write in the next sector. (Data trans-
fer will be suspended while the interface writes the address
field.) Writing will continue in this manner until the com-
puter ends data transfer or until the interface detects an
end-of-cylinder signal or error condition, at which time the
command channel Flag FF will be set.

3-35. ADDRESS RECORD.

3-36.  The Address Record command causes the interface
to alter the contents of the record address register. The Ad-
dress Record operation is similar to a Seek Record operation
except that no operation is performed by the disc drive.

3-37. When the command is issued, the interface accepts
two words of address information addressed to the data
channel. The first word should contain the cylinder number
to which the heads should move; the second word should
contain the head and sector addresses. Address word for-
mats are shown in figure 3-2. When the second address word
has been accepted, the command channel Flag FF will be set.

3-38. STATUS DESCRIPTIONS.

3-39.  Status information is transferred to the computer
A- or B-register by either an LIA/B or MIA/B instruction
addressed to the data channel. The status word may be

3-4
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transferred any time the disc drive is selected. Individual
status bits are listed in table 3-2.

3-40. ANY ERROR.

3-41.  Any-error status (bit 0) is set when any of the other
status bits are set, except flagged cylinder status (bit 3) or
data protect status (bit 10). Any-error status is set when
flagged cylinder status is set as a result of an attempt to
write on a protected cylinder or initialize a cylinder with
the disc drive OVERRIDE switch set to PROTECT. Any-
error status is also set with flagged cylinder status when at-
tempting to write, read, or check data on a defective cylinder
(because the defective cylinder will set address error status).
However, any-error status will not be set with flagged cyl-
inder status when attempting to read or check data on a
protected cylinder or attempting to write on a protected
cylinder with the OVERRIDE switch set to ACCESS.

3-42. DATA ERROR.

3-43.  Data error status (bit 1) is set if any of the follow-
ing conditions exist:

a. During Read Data, Check Data, or Write Data if
the interface fails to synchronize the data clock with
the serial datum bits or if the interface detects an error
when cyclic checking.

b. During Write Data, Read Data, Refine Sector, Check
Data or Initialize Data if the disc drive becomes not-ready
during data handling.

Data error status is cleared with execution of the Status
Check command.

Table 3-2. Status Word Bits

BIT STATUS
0 Any Error
1 Data Error
2 Drive Busy
3 Flagged Cylinder
4 Address Error
5 End of Cylinder
6 Not Ready
7 Not Used
8 Seek Check
9 Not Used
10 Data Protect
11 Drive Unsafe
12 Not Used
13 Overrun
14 First Status
15 Not Used
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3-44. DRIVE BUSY.

3-45.  Drive busy status (bit 2) is set when the disc drive
is executing a Seek Record command (from the time the last
address word is accepted until head-positioning is complete).

3-46. FLAGGED CYLINDER.

3-47.  Flagged cylinder status (bit 3) is set if any of the
following conditions exist:

a. During Initialize Data if the OVERRIDE switch on
the disc drive is set to PROTECT.

b. During Initialize Data or Write Data if the disc drive
DATA PROTECT switch for the addressed head is on.

c. During Read Data, Check Data, or Write Data if
the interface detects a protected or defective cylinder
indicator. If a defective cylinder is detected, address error
status is also set. (Flagged cylinder status will not be set if
an actual address errorr is detected in the same sector.)

Flagged cylinder status is cleared with the execution of the
Status Check command.

3-48. ADDRESS ERROR.

3-49.  Address error status (bit 4) is set during Read Data,
Check Data, or the first-sector checking phase of Write Data
if the sector address read does not compare with the ad-
dress in the RAR or if the defective cylinder indicator is set
(set with flagged cylinder status bit). Address error status is
cleared with the execution of the Status Check command.

3-50. END OF CYLINDER.

3-51.  End-of-cylinder status (bit 5) is set if any of the
following conditions exist:

a. During the data transfer portion of Write Data, Read
Data, or Initialize Data if the interface has reached the end of
the data field for sector 23, head 1 or 3, and the computer
signals for continuation of data transfer into the next sector.

b. During the cyclic check portion of Check Data if
the interface has reached the end of the data field for sector
23, head address 1 or 3, anytime the cyclic check sector
count is not zero.

End-of-cylinder status is cleared with execution of the Status
Check command.

3-52.  NOT READY.

3-53.  Not ready status (bit 6) is set if the selected disc
drive is not attached to the interface, if the disc is not up to
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speed or the heads are not loaded, or if the disc drive is in an
unsafe condition, in which case drive unsafe status (bit 11)
will also be set. Operator intervention may be required to
bring the disc drive to the ready state.

3-54. SEEK CHECK.

3-55.  Seek check status (bit 8) is set if a Seek Record
command has been issued and one of the following condi-
tions exist:

a. The cylinder addressed is greater than 202.
b. The sector addressed is greater than 23.

c. A head-positioning operation is still in progress.

Seek check status is cleared by the next proper Seek Record
command issued to the selected disc drive.

3-56. DATA PROTECT.

3-57.  Data protect status (bit 10) is set if the disc drive
DATA PROTECT switch for the addressed head is on. Write
Data and Initialize Data commands will not be accepted.
(Any-error and flagged cylinder status will also be set if
either of these commands is issued.)

3-58. DRIVE UNSAFE.

3-59.  Drive unsafe status (bit 11) is set if the disc drive
checking circuits detect an unsafe condition in the disc drive
access system or read/write electronics. Not ready status
will also be set.

3-60. OVERRUN.

3-61.  Overrun status (bit 13) is set if either of the follow-
ing conditions exist:

a. During the data transfer portion of Write Data,
Read Data, or Initialize Data if the computer attempts to
transfer data after the maximum response time but before
the interface sets the command channel Flag FF to signal
operation completion. The computer DMA must respond to
a data channel Flag FF signal within 5.9 microseconds.

b. During Write Data, Read Data, Check Data, or Ini-
tialize Data if a sector pulse is detected before the end of the
data field of the current sector is detected.

Overrun status is cleared with the execution of a Status
Check command.

3-62. FIRST STATUS.

3-63.  First status (bit 14) is set when the selected disc
drive goes from not-ready to ready status. First status is

cleared with the execution of a Status Check command.

3-5
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3-64. PROGRAMMING CONSIDERATIONS.
3-65. WRITE CHECKING.

3-66.  When records are written, a program check should
be performed to ensure that the record in memory was
written on the disc without error and that the data can be
recovered from the disc without error. When data integrity
is crucial, each record should be read after being written and
compared, a word at a time, with the original record in
memory. This technique provides a check of both the parallel
transfer between computer and interface, and serial data
transfer between interface and disc drive. When data integrity
is less crucial, issuance of a Check Data command will check
just the serial data transfer between interface and disc drive.

3-67.  DISC INITIALIZATION.

3-68.  Prior to use in system, new, unwritten discs should
be processed with a disc initialization program. The program
should write the address field for all sectors, and should ex-
ecute additional data testing to help isolate defects that may

have developed after manufacture.

3-69.  The additional data testing should include the fol-
lowing routine executed six times on each cylinder:

a. Write a fixed data pattern in all data fields of the
cylinder. On each of the six passes a different data pattern
should be used. The six recommended patterns are listed be-
low in octal notation:

) 0 0 0 0 0 O
@ 1 7 171 1 1 7
® 1 2 5 2 5 2
4 0 5 2 5 2 5
G) 1 6 2 7 4 5

@ 1 7 0 3 6 0

b. Execute a Check Data command 10 times on all
data fields of the cylinder. If a data error occurs more than
once in executing the routine on a cylinder, the cylinder
should be flagged defective.

3-6
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3-70. ERROR RECOVERY PROCEDURES.

3-71.  Errors which occur in the storage system are often
correctable by using retry procedures. Programs should in-
clude retry procedures to reduce the number of errors that
will affect system operation. Paragraphs 3-72 through 3-76
list specific correctable error conditions and recommended
retry procedures.

3-72. DATA ERROR DURING READ DATA. When a
data error occurs during a Read Data operation, issue the
following retry procedure.

a. Read the record 16 times.

b. If the error persists, issue a Seek Record command
to cylinder zero, then to cylinder 202, and return to the fail-
ing cylinder.

c. Read the record 16 times.

d. If the error persists, issue a Refine Data command
and read the record 16 times.

e. If the error persists, terminate the retry procedure.

3-73. DATA ERROR DURING WRITE DATA OR INI-
TIALIZE DATA. When a data error occurs during a Write
Data or Initialize Data operation, re-issue the command
once and if the error persists, terminate the retry procedure.

3-74. ERRORS DURING WRITE CHECKING ROU-
TINES. When a data error occurs during the Read Data or
Check Data portion of a write-checking routine (refer to
paragraph 3-65), the complete write and write-checking
routine should be tried 16 times. If the error persists, ter-
minate the retry procedure. If an error is detected during
the memory/record comparison, the write and write-
checking routine should be retried once.

3-75. ADDRESS ERRORS. When an address error oc-
curs, the interface will automatically return the heads to
cylinder zero. Re-issue the Seek Record command to the
failing cylinder and if the error persists, terminate the retry
procedure.

3-76.  OVERRUNS. If an overrun occurs, retry the op-
eration once and if the error persists, terminate the retry
procedure.

3-77. TYPICAL PROGRAM.

3-78.  Table 3-3 is a typical assembly language program
that will transfer data to and from the disc drive under DMA
control and check status.
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Table 3-3. Typical Assembly Language Program

CW1A
cw2B
CW3A
RDCMD
DN

CW1A
CW2A
CW3A
WRCMD
DC

cC

DN

OCT
OCT
OoCT
OCT
NOP

JSB
CLC
CLC
LDA
OTA
CLC
LDA
OTA
STC
LDA
OTA
LDA
IOR
OTA
STC
STC
STC
SFS
JMP
JSB

OCT
OCT
OoCcT
OCT
EQU
EQU
NOP

JSB
CLC
CLC
LDA
OTA
CLC
LDA
OTA
STC
LDA
OTA
STC
STF
STC
LDA
IOR

1200UU
1TAAAAA
-0BBBBB
020000

SEEK

DC.C

CC.C

cC

*1
TATS

1200UU
0AAAAA
-0BBBBB
010000
uu
\AY

SEEK

WRCMD
DN

READ PROGRAM (NON INTERRUPT)

DMA PROGRAM CONTROL WORD, UU ISDATA CHANNEL SELECT CODE
DMA STARTING ADDRESS; DATA INTO MEMORY (MAX. ADDR.=77777B)
DMAWORD COUNT (MAX. COUNT -06144B, 2's COMPLEMENT i.e., 171634B)
READ COMMAND WORD

DRIVE NUMBER (0 THROUGH 3)

MOVE HEAD TO DESIRED CYLINDER
INSURE CONTROL SIGNALS ARE RESET ON
DATA AND COMMAND CHANNELS

GET FIRST DMA CONTROL WORD

OUTPUT TO DMA CHANNEL

PREPARE DMA FOR DMA CONTROL WORD 2
GET DMA CONTROL WORD 2

OUTPUT TO DMA CHANNEL

PREPARE DMA FOR DMA CONTROL WORD 3
GET DMA CONTROL WORD 3

OUTPUT TO DMA CHANNEL

GET INTERFACE READ COMMAND WORD

OUTPUT TO COMMAND CHANNEL

PREPARE DATA CHANNEL FOR READ OPERATION
ACTIVATE DMA

INITIATE READ OPERATION

IS READ OPERATION COMPLETE

NO. WAIT.

YES. GO CHECK STATUS

WRITE PROGRAM (NON INTERRUPT)

DMA PROGRAM CONTROL WORD, UU 1S DATA CHANNEL SELECT CODE
DMASTARTING ADDRESS; DATA OUT OF MEMORY (MAX.ADDR.=77777B)
DMAWORD COUNT (MAX.COUNT =06144B, 2's COMPLEMENT i.e.,171634B)
WRITE COMMAND WORD

UU IS DATA CHANNEL SELECT CODE

VV IS COMMAND CHANNEL SELECT CODE

DRIVE NUMBER (0 THROUGH 3)

MOVE HEAD TO DESIRED CYLINDER
INSURE CONTROL SIGNALS ARE RESET

ON DATA AND COMMAND CHANNELS.

GET FIRST DMA CONTROL WORD

OUTPUT TO DMA CHANNEL

PREPARE DMA FOR DMA CONTROL WORD 2
GET SECOND DMA CONTROL WORD
OUTPUT TO DMA CHANNEL

PREPARE DMA FOR DMA CONTROL WORD 3
GET THIRD DMA CONTROL WORD

OUTPUT TO DMA CHANNEL

ENABLE DMA TO DATA CHANNEL DATA TRANSFER
ACTIVATE DMA
GET INTERFACE WRITE COMMAND WORD
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Table 3-3. Typical Assembly Language Program (Continued)

13210A

DC
cC
CYLNO
HDSEC
SKCMD
DN

SEEK

DC
cc
STCMD
DN

STATS

OTA
STC
SFS
JMP
JSB

EQU
EQU
OoCT
oCcT
oCT
NOP

NOP
CLC
CLC
LDA
OTA
STC
LDA
IOR
OTA
STC
SFS
JMP
LDA
OTA
STC
SFS
JMP
JsB
JMP

EQU
EQU
OCT
NOP

NOP
CLC
CLC
LDA
IOR
OTA
STC
SFS
JMP
LIA
SLA
JMP
JMP

WRITE PROGRAM (NON INTERRUPT) (Continued)

CcC
CC,C
cC

*1
STATS

uu

vV
oowww
00XX XX
030000

DC

CcC
CYLNO
DC
DC,C
SKCMD
DN

cC
CC.C
DC
HDSEC
DC
DC,C
cc

*.
STATS
SEEK, |

uu
A%
000000

DC

cC
STCMD
DN

cC
Ccc,C
DC

*1

DC

ERROR
STATS, |

OUTPUT COMMAND WORD TO COMMAND CHANNEL
INITIATE WRITE COMMAND

IS WRITE OPERATION COMPLETE?

NO. WAIT

YES. GO CHECK STATUS.

SEEK SUBROUTINE (NON INTERRUPT)

UU IS DATA CHANNEL SELECT CODE

VV IS COMMAND CHANNEL SELECT CODE

WWW IS CYLINDER NUMBER

XXXX IS FORMATTED HEAD AND SECTOR NUMBER
SEEK COMMAND WORD

DRIVE NUMBER (0 — 3)

SUBROUTINE ENTRY POINT

INSURE CONTROL SIGNALS ARE RESET
ON DATA AND COMMAND CHANNELS
GET DESIRED CYLINDER ADDRESS

OUTPUT CYLINDER ADDRESS TO DATA CHANNEL
GET SEEK COMMAND WORD

OUTPUT SEEK COMMAND TO COMMAND CHANNEL
INITIATE SEEK COMMAND

FIRST ADDRESS WORD ACCEPTED?

NO. WAIT.

YES. GET HEAD/SECTOR ADDRESS WORD.

OUTPUT HEAD/SECTOR ADDRESS TO DATA CHANNEL
SEEK OPERATION COMPLETE?

NO. WAIT

YES. GO CHECK STATUS

RETURN TO CALLING PROGRAM

STATUS CHECK SUBROUTINE

UU IS DATA CHANNEL SELECT CODE

VV IS COMMAND CHANNEL SELECT CODE
STATUS CHECK COMMAND WORD

DRIVE NUMBER (0 THROUGH 3)

ENTRY POINT

INSURE CONTROL SIGNALS ARE

RESET ON COMMAND AND DATA CHANNELS
GET STATUS CHECK COMMAND WORD

OUTPUT TO COMMAND CHANNEL
INITIATE STATUS CHECK COMMAND
IS.STATUS WORD READY?

NO. WAIT

LOAD STATUS WORD

IS ANY ERROR BIT SET?

YES. GO TO ERROR ROUTINE.

NO. RETURN TO CALLING PROGRAM
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SECTION 1V
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains theory of operation and
operational flow diagrams for the 13210A Disc Drive
Interface Kit. Block diagrams for the two interface PCA’s
are shown in figures 4-3 and 4-4. Operation is shown in
figures 4-5 through 4-7.

4-3. FUNCTIONAL DESCRIPTION.
4-4. POWER ON.

4-5. When power is initially applied to the computer,
the POPIO and CRS signals are received simultaneously
from the computer’s I/O control PCA. The signals establish
initial operating conditions for the interface PCA’s. The
POPIO signal sets both the command channel and data
channel Flag FF’s. The CRS signal clears the command
channel Control FF and the data channel Encode FF, clears
the Attention register, and transfers cylinder address 000 to
the disc drive.

4-6. Once the computer sends the PON signal to the
disc interface 1 PCA, the disc interface 1 PCA issues a
Control signal to the disc drive. The Control signal indicates
to the disc drive that the computer dc power supplies have
stabilized.

4-1. COMMAND EXECUTION.

4-8. For the disc drive(s) to perform any operation
commanded by the computer the interface must execute
numerous internal operations. These internal operations,
and the associated decision-making, are synchronously per-
formed by a state decoder that is activated by a read-only
memory (ROM) and a state register. Synchronous operation
is provided by a 2.5-MHz Control Clock signal that is
generated by a 10-MHz crystal oscillator and divider. See
figure 4-3.

4-9. Each four-bit command word is applied to the
ROM as part of an eight-bit address. Each addressed ROM
memory location contains a unique four-bit word that is
synchronously loaded into the state register. The state
register output is decoded by the state decoder, whose
outputs serve as internal ‘“‘instructions” for the interface.
By monitoring the ROM output, disc drive status, and other
interface signals, a qualifier encoder alters the ROM
address, and the state decoder issues sequential instructions
for the interface at the appropriate times.

4-10. In this manner, the interface controls the exe-
cution of computer commands that require multiple steps.

For example, when a Seek Record command is received,
the interface will control the transfer timing of the two-
word record address between the computer and disc drive.
The interface will then wait, if necessary, for the disc drive
to move the heads over the addressed record, and will only
signal the computer for additional commands when the disc
drive has completed execution of the command. Commands
requiring less complex internal operations (e.g. Read) are
decoded directly by a command decoder and re-issued as a
single-line command to the disc drive at the appropriate
time. Although re-issuance of such a command is more
direct, the ROM-state decoder circuitry described above is
still required for the execution of these commands. When a
Read command is received, for example, the ROM-state
decoder circuits will control the actual reading of data from
the disc drive and execute the transfer of read data to the
computer.

4-11. DATA TRANSFER EXECUTION.

4-12.  The execution of commands requiring data trans-
fer also requires the interface to perform numerous internal
operations. When data supplied by the computer is to be
written by the disc drive, the interface control of the write
operation includes: transferring record addresses, drive
addresses, etc.; checking for correct address response by the
disc drive; ensuring proper sector format (which includes an
address field and a data field); adding clock information to
the data being written; performing parallel-to-serial con-
version of data words; generating check characters; and
continuously monitoring the write operation until com-
pleted. When data is to be transferred to the computer, the
interface control of the read operation includes: trans-
ferring record addresses, drive addresses, etc.; checking for
correct address response by the disc drive; separating clock
information from the data; performing serial-to-parallel
conversion of data words; checking for data errors; and
continuously monitoring the read operation until com-
pleted. See figure 4-4.

4-13. WRITE OPERATIONS. The format in which
address fields and data fields are written on the disc is
controlled by a sector formatter; clock information is
added to the data by a write formatter. A detected sector
pulse activates the formatter. By counting bits and 16-bit
words and enabling data to be written at prescribed times,
each sector is written in the format shown in figure 4-1.

(The 2.5-MHz clock signal is generated by the 10-MHz
crystal oscillator and divider mentioned above.)

4-14. Data words and address words are transferred from
the computer through an output buffer register. Bits of the
buffer register output that contain the address information

4-1
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SECTOR
FORMATTER
COUNT
240 254 255 0 127 128 129 130
14 168IT, ONE 16-BIT | ONE 16-BIT ONE 16BIT ONE 16BIT,
ALL-ZERO WORD ADDRESS 128 DATA WORDS CRCC ALL-ZEROS
WORDS 100 0 WORD WORD WORD
0 718 9w 14] 15|
S~
CYLINDER HEAD SECTOR  PROTECT
ADDRESS ADDRESS ADDRESS

7012-8

Figure 4-1. Sector Write Format

in an address word (all 16 bits are not used) are parallel-
connected to a record address register (RAR). The outputs
of both the buffer register and the RAR are applied to a
multiplexer that transfers only one of the outputs at a time
to a parallel-to-serial/serial-to-parallel converter. The sector
formatter, described above, determines when the address
field is to be written and strobes the RAR contents to the
converter. When the sector formatter determines that the
data field is to be written, the contents of the output buffer
register are strobed to the converter. The serial output of
the converter is routed through the sector formatter and
write formatter described above.

4-15.  Serial data from the output of the sector formatter
is parallel-fed to a cyclic redundancy check character
(CRCC) generator. The bit pattern of the 16-bit CRCC
word is a function of the data field bit pattern and the
Boolean equation of the CRCC generator. The CRCC word,
when read at the end of a subsequent read operation, aids
in determining if any read data errors occurred.

4-16. READ OPERATIONS. Serial data read from the
disc drive is applied to a phase-lock loop in the read data
decoder. Because variations in the rotational speed of disc
drives causes the frequency of the clock information con-
tained in the read data to vary, the phase-lock loop includes
a voltage-controlled oscillator that provides the frequency
flexibility required to compensate for these variations. The
phase-lock loop produces a nominal output of 2.5 MHz, the
precise frequency of the data when written. The com-
bination of the phase-lock loop output and the read data
input is used to separate the data from the clock infor-
mation. Separated data is routed to the serial-to-parallel
converter and to the CRCC generator. At the appropriate
time (every 16th bit), the sector formatter loads the
contents of the converter into the read buffer register. The
read buffer register contents are strobed into the input
buffer register for subsequent transfer to the computer. The
CRCC generator monitors the read data, compares it with

4-2

the CRCC word that is read at the end of each data field
and sets the appropriate bit in the interface status register
when a data error is detected.

4-17. DETAILED CIRCUIT DESCRIPTION.
4-18. COMMAND EXECUTION.

4-19. The four most significant bits of the words are
loaded into the command output register U77 by an
OTA/B instruction addressed to the command channel. The
register contents are decoded by command decoder U83
and are routed to the read-only memory (ROM) U93 as
part of an eight-bit address. The command decoder converts
the four bits of command from the computer to single-line
commands for transfer to the disc drive. The four-bit ROM
outputs are translated by the state decoder U21, which
issues additional “internal’’ instructions that are required to
execute the computer command.

4-20.  The qualifier encoder U103 provides one bit of the
eight-bit ROM address. The level of the qualifier bit is
determined by comparison of the current ROM state (in the
state register) with various status signals from other inter-
face circuits and the disc drive. As a result, the sequence of
state decoder outputs is determined by the command issued
and the current status of the interface and disc drive.

4-21. DATA TRANSFER OPERATIONS.

4-22.  Record addresses and data from the computer are
transferred through the output buffer register (U57 and
U8T). The register contents are parallel-connected to the
record address register (RAR) (U56, U66, and U67) and the
multiplexer (U47, U46, U97, and U96). The multiplexer
strobes the contents of the RAR or the output buffer
register into the parallel-to-serial/serial-to-parallel converter
(U25 and U105) at the appropriate time.
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4-23.  During write operations, the contents of the RAR
are loaded when the address field of the sector is being
written; the contents of the output buffer register are
loaded when the data field is being written. Control of the
format in which the sectors are written is maintained by the
sector formatter described in paragraphs 4-26 through 4-28.

4-24. During read operations, serial data is stacked by
the converter and, at the appropriate time, 16-bit words are
loaded into the read buffer register (U26 and U106). The
contents of the read buffer register are also present in the
input buffer register (U27, U28, U107, and U108). Data is
transferred from the input buffer register to the computer
by an LIA/B or MIA/B instruction addressed to the data
channel.

4-25. WRITE OPERATIONS.

4-26.  Write data is presented serially to the disc drive by
the write formatter (U41A and U41B). The write formatter
combines the 2.5-MHz clock signal and the data to be
written in the format shown in figure 4-2. (During refine
sector operations, line driver U81 is inhibited so that no
data is actually written; in all other respects the operation is
identical to writing.) The format in which sector address
fields and data fields are written is controlled by the sector
formatter which controls the application of data to the
write formatter. The sector formatter establishes the format
by passing data to the write formatter only at precise points
in bit- and word-count that is initiated at the beginning of
each sector.

| 400 ns |
— —
DATA=0
—] | 60ns
DATA =1
—-l I—-— 60ns
7012-12

Figure 4-2. Data Bit Cell
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4-27. When the addressed sector comes into position
under the disc drive heads, the bit and word counter in the
sector formatter is enabled by ‘‘and” gate U33D(C6).
Subsequent Data Clock pulses from “and” gate U82B(B4)
clock the bit counter (U43). Every 16 bits the bit counter
clocks the word counter (U63 and U113). At appropriate
word counts, the sector formatter enables “and’ gate U52B
which passes data to the write formatter.

4-28. READ OPERATIONS.

4-29.  Serial data from the disc drive is routed to the
Sync Phase FF U1l1lA in the phase-lock loop and to the
One’s Catcher FF U112B. The serial data toggles the Sync
Phase FF to provide one input to the voltage-controlled
oscillator (VCO)(U101). The VCO output signal toggles the
VCO Phase FF (U111B) to provide a second input to the
VCO. The VCO phase-compares the two inputs and adjusts
its output frequency until synchronized with the read data
frequency. The synchronized output is routed through
“exclusive-or” gate U23C to clock the Sync One Detector
FF (U102B) and Data Buffer FF (U112A), which, along
with the Ones Catcher FF, separate the data from the clock
information. The serial output of the Data Buffer FF is
routed to the serial-to-parallel converter for stacking into
16-bit words.

4-30. The word counter in the sector formatter is preset
to count 240 when the data transfer operation commences
(i.e. Control goes low). Once the read gate (U71D) is
enabled, Data Clock pulses clock the bit counter in the
sector formatter, which, in turn, clocks the word counter.
When the word counter reaches count 246, the Lock-up
Delay FF (U102A) is set. The Lock-up Delay FF enables
the Sync One Detector FF and also presets the bit counter
to count 15 and the word counter to count 253. As a
result, the very next data pulse, which will be the “1” bit in
the sector sync word, sets the Sync One Detector FF and
thus enables the Data Buffer FF. (The word counter is
clocked to count 254 so that address and data words can be
counted precisely.) Subsequent data pulses toggle the Data
Buffer FF which provides a serial data output in the
conventional non-return-to-zero (NRZ) format as shown in
figure 4-8.

4-3/4-4
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Figure 4-3. Disc Interface 1 PCA Block Diagram
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Maintenance

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section provides maintenance information for
the HP 13210A Disc Drive Interface Kit. Included are pre-
ventive maintenance and corrective maintenance instruc-
tions, mnemonic definitions (table 5-1), parts location
views, and schematic diagrams.

5-3. PREVENTIVE MAINTENANCE.

5-4. Detailed preventive maintenance procedures and
schedules are provided in the computer documentation.
There are no separate preventive maintenance procedures to
be performed on the interface kit.

5-5. CALIBRATION.

5-6. The disc interface 2 PCA (13210-60000) contains
a voltage-controlled oscillator (VCO) within the phase-lock
loop integrated circuit U101 that may require adjustment
following replacement of U101, C17, or C18. Adjustment
may also be required periodically if data errors occur.

5-7. The VCO can be checked and adjusted, if
necessary, as follows:

a. After at least 5 minutes warm-up time, connect
TP2 (U111A, pin 2) to ground and connect digital frequency
counter to TP1 (U61B, pin 4).

b. Frequency counter should read between 2.495 and
2.505 MHz.

c. If required, adjust C18 to obtain a counter reading
between 2.495 and 2.505 MHz.

5-8. TROUBLESHOOTING.

5-9. Troubleshooting the interface kit is accomplished
by performing the appropriate diagnostic program proce-
dures and analyzing the error halts that occur as the test
is being run. Figures 5-1 through 5-4 contain the schematic
and parts location diagrams for the kit. Tables 5-2 and 5-3
list the replaceable parts for the disc interface 1 and disc
interface 2 PCA’s. Table 5-4 lists the interconnecting cable
plug-to-plug connections.

Table 5-1. Mnemonic Definitions

MNEMONIC DEFINITION MNEMONIC DEFINITION
ACRDY Access Ready HAD Head Address
ADDR ERR; AE Address Error ID Initialize Data
CcD Check Data 1IWCR Inhibit Increment
cDCO Check Data Character 0 INCR Increment
CEN Command (Channel) Enabled 100 COM REG 100 (to Command Register)
CMCH CON FF Command Channel Control FF IXSFER Inhibit Transfer
CMCH FLG FF Command Channel Flag FF LRB Load Read Buffer
CONCLK Control Clock PM Parallel Mode
CSEL Command Channel Selected RDGT(B) Read Gate (Buffered)
CYLAD Cylinder Address SAD Sector Address
DATA OP Data Operation SADDR Strobe Address
DCH FLG FF Data Channel Flag FF SEC ADV FF Sector Advance FF
DCLK Data Clock SID Serial-in Data
DEN Data (Channel) Enabled SK SET D FLAG Seek Set Data Flag FF
DR; DRDY Drive Ready SOD Serial-out Data
DSEL Data Channel Selected SOR Sector Overrun
EOC End of Cylinder S6 (etc) State Register, State 6 (etc)
EOD End of Data TAE Test Address Error
EOS End of Sector WC Write Clock
EOW End of Word WRT Write
ERSGT Erase Gate XADDR Transfer Address
FBS Flagged Bit Status XCYL; XFER CYL Transfer Cylinder
FC; FLGCYL Flagged Cylinder XFER H/S(B) Transfer Head/Sector (Buffered)
FLG BFR RST Flag Buffer FF Reset

5-1
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Table 5-2. Disc Interface 1 PCA (13210-60009) Replaceable Parts

REFERENCE HP MFR
DESIGNATION PART NO. DESCRIPTION CODE MFR PART NO.
13210-60009 | DISC INTERFACE 1 PCA 28480 13210-60009
C1thru 10, 14,16 | 0160-2055 | CAPACITOR, fxd, cer, 0.01 uF, +80 —20%, 100 VDCW | 56289 | CO23F101F103Z522-CDH
thru 22
ci, 12 0180-1746 | CAPACITOR, fxd, elctt, 15 uF, 10%, 20 VDCW 28480 0180-1746
c13 0160-2145 | CAPACITOR, fxd, cer disc, 0.005 uF, 10%, 500 VDCW | 91418 TA
C15 0160-3455 | CAPACITOR, fxd, cer, 470 pF, 10%, 1000 VDCW 56289 |  CO67F102F471KS22
Q1,23 1854-0477 | TRANSISTOR 80131 2N2222A
R1, 2,3, 6, 12 1810-0075 | RESISTOR ARRAY, 750 ohms, 5%, 0.15W each 28480 1810-0075
R4, 5 1810-0127 | RESISTOR ARRAY, 240/560 ohms, 5%, 0.15W each | 28480 1810-0127
R7, 8, 16 0683-1015 | RESISTOR, fxd, comp, 100 ohms, 5%, 1/4W 01121 CB 1015
R9, 10, 13, 14,15, | 0683-1025 | RESISTOR, fxd, comp, 1000 ohms, 5%, 1/4W 01121 CB 1025
17,18
R11 18100275 | RESISTOR ARRAY, 1k, 5%, 0.15W each 28480 1810-0275
U1t 1820-0626 | INTEGRATED CIRCUIT, TTL 07263 9314DC
U12, 15, 24, 26, 34, | 1820-0054 | INTEGRATED CIRCUIT, TTL 01295 SN7400N
36, 42, 51, 92, 94,
95, 96
U13, 33 1820-0069 | INTEGRATED CIRCUIT, TTL 01295 SN7420N
u14 1820-1367 | INTEGRATED GIRCUIT 01295 SN74508N
u1e, 22 1820-0372 | INTEGRATED CIRCUIT, TTL 01295 SN74H11N
U17, 47, 48, 67,97, | 1820-0758 | INTEGRATED GIRCUIT 28480 1820-0758
98
U23, 32, 52, 84 1820-0068 | INTEGRATED GIRCUIT, TTL 12040 SN7410N
U25, 43, 72, 74, 76, | 1820-0174 | INTEGRATED CIRCUIT, TTL 012905 SN7404N
86
u31 1820-0495 | INTEGRATED CIRCUIT, TTL 01295 SN74154N
Uss, 75, 104 1820-0141 | INTEGRATED CIRCUIT, TTL 04713 MGC3001P
U44, 62, 85 1820-0239 | INTEGRATED CIRCUIT, TTL 04713 MC3002P
u4s 1820-0250 | INTEGRATED CIRCUIT, TTL 28480 1820-0250
U46, 56, 102, 105, | 1820-0437 | INTEGRATED CIRCUIT, TTL 04713 MC4015P
106
Us3 1820-0075 | INTEGRATED CIRCUIT, TTL 01295 SN7473N
Us4 1820-0727 | INTEGRATED CIRCUIT, TTL 07263 U7B932159X
US5, 65 1820-0233 | INTEGRATED CIRCUIT, TTL 01295 SN74193N
Us1, 64 1820-0077 | INTEGRATED CIRCUIT, TTL 01295 SN7474N
Us3 18201112 | INTEGRATED CIRCUIT 01295 SN74LS74N
Ues, 101 1820-0577 | INTEGRATED CIRCUIT, TTL 01295 SN7416N
u71 1820-0537 | INTEGRATED CIRCUIT, TTL 01295 SN7413N
u73 1820-1449 | INTEGRATED CIRCUIT 01295 SN74S32N
us1 1820-0621 | INTEGRATED CIRCUIT, TTL 01295 SN7438N
us2 1820-0205 | INTEGRATED CIRCUIT, TTL 04713 MC3003P
Us3 1820-0111 | INTEGRATED CIRCUIT, TTL 07263 UBB930159X
us7 1820-0726 | INTEGRATED CIRCUIT, TTL 01295 SN74199N
ue3 1816-0005 | INTEGRATED CIRCUIT 28480 1816-0005
U103 1820-0615 | INTEGRATED CIRCUIT, TTL 04713 MC8312P
U107 1820-0238 | INTEGRATED CIRCUIT, DTL 04713 MC1810P
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Figure 5-1. Disc Interface 1 PCA (13210-60009) Parts Location Diagram
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GROUND 001 T FES OO OROPROPPRORRN -\ O sy (022) - — —— — - B
FROM CPU P185 N o —— — —— _—— -_—-
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Figure 5-2. Disc Interface 1 PCA (13210-60009) Schematic Diagram
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Table 5-3. Disc Interface 2 PCA (13210-60000) Replaceable Parts
MFR
REFERENCE DESIGNATION | HP PART NO. DESCRIPTION CODE | MFR PART NO.
13210-60000 | DISC INTERFACE 2 PCA 28480 13210-60000
c1 0140-0198 | CAPACITOR, fxd, mica, 200 pF, 5% 72136 | RDM15F201J3C
C2 thru C14, 16, 20, 0160-2055 | CAPACITOR, fxd, cer, 0.01 uF, +80 -20%, 100 VDCW 56289 | C023F101F103
24, 25, 32 thru 34 ZS22-CDH
C15,19, 21, 22 0150-0121 | CAPACITOR, fxd, cer, 0.1 uF, +80 -20%, 50 VDCW 56289 5C50B1S-CML
€26 thru C29* 0160-3277 | CAPACITOR, fxd, cer, 0.01 uF, 20%, 50 VDCW 96733 G504BX103M
C17 (below series 1438) 0160-2204 | CAPACITOR, fxd, mica, 100 pF, 5% 72136 | RDM156F111J3C
C17 (series 1438 & above) 0160-2202 | CAPACITOR, fxd, mica, 75 pF, 5%, 300 VDCW 28480 0160-2202
C18 (below series 1446) 0121-0046 | CAPACITOR, vari, cer, 9-35 pF 28480 0121-0046
C18 (series 1446 & above) 0121-0178 | CAPACITOR, vari, cer, 15-60 pF 72982 | 538-011F15-60
Cc23 0160-3456 | CAPACITOR, fxd, cer, 0.001 uF, 10%, 250 VDCW 56289 CO067F251F102
€30, 31 0160-0161 | CAPACITOR, fxd, My, 0.01 uF, 10%, 200 VDCW 56289 | 192P10392-PTS
CR1 1902-0041 | DIODE, breakdown, 5.11V, 5% 04713 $210939-98
CR2 1902-0049 | DIODE, breakdown, 6.19V 04713 $210939-122
Q1 1854-0045 | TRANSISTOR 04713 2N956
R1,3,5,6, 14 thru 0683-1025 | RESISTOR, fxd, comp, 1000 ohms, 5%, 1/4W 01121 CB 1025
18, 20, 23
R2,4 0683-1825 | RESISTOR, fxd, comp, 1800 ohms, 5%, 1/4W 01121 CB 1825
R7,8 0757-0417 | RESISTOR fxd, met fim, 562 ohms, 1%, 1/8W 28480 0757-0417
R9, 10 0757-0398 | RESISTOR, fxd, met fim, 75 ohms, 1%, 1/8W 28480 0757-0398
R11,13 0683-5625 | RESISTOR, fxd, comp, 5.6k, 5%, 1/4W 01121 CB 5625
R12 0757-0279 | RESISTOR, fxd, met fim, 3.16k, 1%, 1/8W 28480 0757-0279
R19 0683-3915 | RESISTOR, fxd, comp, 390 ohms, 5%, 1/4W 01121 CB 3915
R21, 22 0698-3446 | RESISTOR, fxd, met flm, 383 ohms, 1%, 1/8W 28480 0698-3446
R24 0811-0988 | RESISTOR, fxd, ww, 82 ohms, 3%, 3W 28480 0811-0988
R25 0686-1215 | RESISTOR, fxd, comp, 120 ohms, 1/2W 19701 MF7C, T-O
R26 thru R29** 0698-7236 | RESISTOR, fxd, flm, 1k, 2%, 1/8W 28480 0698-7236
U1 1820-0099 | INTEGRATED CIRCUIT, TTL 01295 SN7493N
u12 1820-0070 | INTEGRATED CIRCUIT, TTL 01295 SN7430N
U13, 14, 32, 63 1820-0239 | INTEGRATED CIRCUIT, TTL 28480 1820-0239
U15, 16, 25, 26, 57 1820-0726 | INTEGRATED CIRCUIT, TTL 01295 SN74199
67, 87, 105, 106
u21, 61 1820-0174 | INTEGRATED CIRCUIT, TTL 01295 SN7404N
U22, 33, 51, 64, 72, 82, 1820-0054 | INTEGRATED CIRCUIT, TTL 01295 SN7400N
85, 86, 92
u23 1820-0282 | INTEGRATED CIRCUIT, TTL 01295 SN7486N
U24, 34, 42, 62, 71 1820-0141 | INTEGRATED CIRCUIT, TTL 04713 MC3001P
U27, 28, 107, 108 1820-0758 | INTEGRATED CIRCUIT 28480 1820-0758
u31, 52 1820-0068 | INTEGRATED CIRCUIT, TTL 12040 SN7410N
u41, 55 1820-0544 | INTEGRATED CIRCUIT, TTL 01295 SN74H103N
u43, 63, 113 1820-0233 | INTEGRATED CIRCUIT, TTL 01295 SN74193N
ua4 1820-0374 | INTEGRATED CIRCUIT, TTL 01295 SN74H21N
u4s5, 95 1820-0250 | INTEGRATED CIRCUIT, TTL 28480 1820-0250
u46, 47, 96, 97 1820-0616 | INTEGRATED CIRCUIT, TTL 07263 U78932259X
us4, 75 1820-0128 | INTEGRATED CIRCUIT, DTL 04713 mc837P
U56, 66 1820-0455 | INTEGRATED CIRCUIT, TTL 18324 N8288A
u6s 1820-0418 | INTEGRATED CIRCUIT, DTL 28480 1820-0418
U73, 103 1820-0727 | INTEGRATED CIRCUIT, TTL 07263 U7B932159X
U74, 84, 94, 104, 114 1820-0621 | INTEGRATED CIRCUIT, TTL 01295 SN7438N
us1 1820-0722 | INTEGRATED CIRCUIT, TTL 01295 SN75109N
u83, 93 1820-0637 | INTEGRATED CIRCUIT, TTL 18324 N8875A
u91 1820-0723 | INTEGRATED CIRCUIT, TTL 01295 SN75107N
u101 1826-0047 | INTEGRATED CIRCUIT 18324 NE5628B
U102, 112 1820-0077 | INTEGRATED CIRCUIT, TTL 01295 SN7474N
Ul 1820-0075 | INTEGRATED CIRCUIT, TTL 01295 SN7473N
Y1 0410-0436 | CRYSTAL, quartz, 10 MHz 28480 0410-0436
*C26 thru C29 0150-0121 | CAPACITOR, fxd, cer, 0.1 uF, +80 -20%, 50 VDCW 56289 5C50BIS-CML
(below series 1249)
**R26 thru R29 — Not Used
(below series 1249)
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Figure 5-3. Disc Interface 2 PCA Parts Location Diagram
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7 9 10 1] 12
DISC INTERFACE 2 PCA (13210-60000, SERIES 1211, 1249, 1438, 1446) — — — —_— 1
—_— pihiny —_ — — —_ —_— —_— —_ — — —_— — —_—
+45V J1-1 TR K TO
PN i 5 u31B s > ?As) g?SCN.IN?fLFgLI oA
: T *—
10 MHz OSCILLATOR 3 i 6 o soNCTE W REGT
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................................................................................................................................. | { WORD | U72A 5]::\ 6 1 s :
PHASE-LOCK LOOP | : COUNTER | 3 L 12 H
< 1 :
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) 1000 | CLRLD], : 7 M : oS
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M H -— H
c26 R26 5V o | : P A L 1] ) COUNT 255 T »e :
“ s RDGT -5V REG 001 1000 12V @ 15 3 . 14 +—/ H
(A23,C23, E6) : (SEE (SEE X c32 Lc15 : T (16) + (8] US3D 9 JfS I U22A ul4c :
L easv » ;2 NOTEN NOTEZ) @ e Lot : wp oN| i © n 5 — U93C US4E 3 u3zA c 9 :
: —7 YW o ) | : s 2 : = 910 s ) count2s4 | 1 10 1 —LDE’F”—V' ol [ [ 0] :
u32c i SR S T 13 | o (SEENOTE2) 2 —I—'CN*GV REG | : al Js l (819,C19) 8 R U14D :
REFINE DATA, 1 TP2 i 1000 K 1C VWA~ 01 : 6] U628 : H u64cC —— SADDR 17 13—~ 11 :
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I READ DATA DECODER 1 & : - ; @ |3 n s I 5 5 L :
T A s ip 00 I VU, R T R LRt i o n 1 T o R IR g
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: . 8 : 0] g uta |8 A R21 S R22 : (E4) : [ u21 :
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DISC DRIVE A17J1-D —_I g 4 6 1600 c30 L cai [ BEEEE SRRX &% SRIEREE | 130620 (A22) v : : J1-A EOW TO DISC
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P1-39 stV RDA’T( f"f,,',"( | BIT COUNTER l 3 C17 1S 100PF ON SERIES CODE 1249 AND OLDER, 75pF ON SERIES CODE 1438 AND ABOVE
- B)
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Figure 5-4. Disc Interface 2 PCA
Schematic Diagram (Sheet 1 of 2)

5-9/5-10



13210A

Maintenance
l ! 27
T | 26
T T 23 24 25
T T 21 22
T ! 18 I 19 20 _ |
! 17 — - - - 75 10
! 16 — —_ _— 7T J1-17 SETH
3 T 14 15 _ —_ —_ —_— U5 S 9 AJ\UAG DISC DRIVE A1741-J
— — - u75¢C TAE__ o 8 [5]1 SKHMFF 5| 9 | -
—_ - 09~ %o ¥ 1-19 SETCYL TO
— — —_— - - """ - >>"-———,,, : cyL128 5 N_6 ) (D9) 9 » 10 Usoe 8 10 U7gc J A A
R OO . : oo [FDSHK o 1P Ly e —~ 7
PR ! SADDR — : e RDGT as - ADDRERR
Bt DATA INTERFACE OUTPUT* o e I—(_E;) s ) RO cos (IR ADDRERRTO o
n-7 BUFFER REGISTER : ALY P 4 g% 23 (C22); TN FLGCYL TO
(*FROM CUP) : 10 4 K CLK : I DISC INT'FC 1 J1-12
: : 14
0 FROM CPU : ; ; 2 |s 6 1 g
LG CYL FROM msc'uzr'Fm nag T ! ' 13 : 0 Y L l ecreim r (ANY ERR) | P1-26 10BI 0 TO CPU
F - : : FCYL _(PROT P1-29
pro3s | (ANY ERR.) : 3ok BB : LA 8 T [/ e o Sy enommn o (DATAERR) 1081 1 TO CPU ]
1080 0 FROM CPU : 5 . : 1 Z s o 0 3 JEE eSO E ........... s pr— 1 p1-30 081 2 70 U
: 7 : : : : :
1080 1 From cou P18 | (DATA ERR.) | : ; ] : 2 : serzs DATA INTERFAC R : . FLAGOYL) e oo
! : : 3 15 : SECTOR 8 INPUT BUFFER REGISTE : 3 (SEEK CHK.) | p12y 10BI 8 TO CPU
P1-41 (DR. BUSY) 1 10 : ‘10 g u2s : ;U650 |
10BO 2 FROM CPU 2] us7 : T E 9 16| Wi m' o E ” 0 17 3 P P1-28 JOBI 9 TO CPU
: H : 2 : < 15 5
p1-45 (FLAG CYL) 1L 15 : 4 3 12| . = 20 19 : 19 T 9 (DATA PROT) oot ogmomoce
10BO 3 FROM CPU 23 : : 17 T 17 :
: : 5 "] U : - 5 3 12 8 10 (DR UNSAFE) | 160 1081 11 TO CPU B
P1-42 I (ADDR. ERR.) ; 16 i : 5 720 19 : 6 . 41 oy (6
" : ~ H H 1 1 2 |
1080 4 FROM CPU 1 : 18 19 : e — 4|2 2t U750 uese D P o a n (ADDR ERR) P77 io8i4TOCPU
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£ | : 8 b = L PR .____j—\z 2 228 RY [ GUTBUST TODISC INT'FC 1 J1-18
INCR FROM DISC J1- 2UsAA | —_— — LIh4B ) 1 P ¥xcve
INTFC1.-F I 1 3 R s l YLADO ' (£16) ﬁ | M XFER CYL FROM DISC INTEC 1 J1-11
IINCR FROM DISC _J1-D i | : S REGISTER | CYLAD 1 INCR us4ac JAn +4 5v| E
INT'FC 1J1-D o 16 N2 x7CYLINDER ADDRES P ; YCADD (D15) 10" ["1000 31-19 SETCVL TO DISC DRIVE A17J1-H
[ T 9 R6
UB4B [ 20 19 CYLADS TA PCA u74D 145V
R U 12 [ 18 17 —s CYLAD 4 DA 12—~ 11 [1o00 I N7 SET H/S TO DISC DRIVE A17J1-J
XFR H/S FROM DISC _J1-F ]'_gD—b XHTSIB) : 2 21 | 8 CYLADS 13 &
INT'FC 1J1-6 (E16, E17, E25, 31 ¢ us? 5 116 IJ]AU ) 17
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Figure 5-4. Disc Interface 2 PCA
Schematic Diagram (Sheet 2 of 2)
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Table 5-4. Interconnecting Cable Plug-to-Plug Connections

bisc Disc DISC DRIVE
INTERFACE 1 CONNECTS TO INTERFACE 2 CONNECTS TO (P3) PIN CONNECTS TO
(P1) PIN (P2) PIN
1 P2-A 1 P1-A 1 P1-13, P2-P
2 P2-B 2 Common 2 P1-18, P2-V
3 P2-C 3 Common 3 P1-21, P2-Y
4 P3-Vv 4 Common 4 Common
5 P3-W 5 Common 5 Common
6 P2-F 6 Common 6 Common
7 P2-H 7 Common 7 Common
8 P3-U 8 Common 8 Common
9 P2-K 9 NC 9 Common
10 P3-R 10 Common 10 Common
11 P2-M 1 Common 11 Common
12 P2-N 12 Common 12 Common
13 P2-P, P3-1 13 Common 13 Common
14 P2-R 14 Common 14 Common
15 P2-s 15 Common 15 Common
16 P2-T 16 Common 16 Common
17 P2-U 17 P3-B 17 Common
18 P2-V, P3-2 18 P3-H 18 Common
19 P2-W, P3-A 19 P3-C 19 Common
20 P2-X, P3-S 20 P3-Z, P3-22 20 Common
21 P2-Y, P3-3 21 P3-Y 21 Common
22 P2-zZ, P3-J 22 Common 22 P3-2
23 P2-AA, P3-K 23 Common 23 NC
24 P2-BB, P3-D 24 P1-BB 24 Shield/Common
A P2-1 A P1-1 A P1-19, P2-W
B Common B P1-2 B P2-17
Cc Common C P1-3 C P2-19
D P2-D D P1-D D P1-24, P2-BB
E Common E P1-F E P1-S
F P2-E F P1-6 F P1-T
H P3-T H P1-7 H P2-18
J Common J Common J P1-22, P2-2
K NC K P1-9 K P1-23, P2-AA
L Common L Common L NC
M P3-X M P1-11 M P1-v
N P3-P N P1-12 N P1-U
P Common P P1-13 P P1-N
R Common R P1-14 R P1-10
S P3-E S P1-15 S P1-20, P2-X
T P3-F T P1-16 T P1-H
U P3-N V] P1-17 U P1-8
\% P3-M \Y% P1-18, P3-2 \% P1-4
W Common W P1-19,P3-A w P1-5
X Common X P1-20, P3-S X P1-M
Y Common Y P1-21, P3-3 Y P2-21
z Common 4 P1-22, P3-J z P2-20, P3-22
AA Common AA P1-23, P3-K AA NC
BB P2-24 BB P1-24, P3-D BB Shield/Common
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Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section provides information for ordering
replacement parts for the disc drive interface kit. Separate
parts lists and parts location diagrams are provided for each
printed-circuit assembly in section V of this manual. Parts
are listed in these tables in alphanumeric order by reference
designation. Table 6-1 is a complete parts list for the disc
drive interface Kkit.

6-3. Table 6-1 lists the following information for each
part:

a. Hewlett-Packard part number.

b. Description of the part. (Refer to table 6-2 for an
explanation of abbreviations used in the DESCRIPTIONS
column.)

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. ORDERING INFORMATION.

6-5. To order replacement parts, address the order or
inquiry to the local HP Sales and Service Office. (Refer to
the list at the back of this manual.) Specify the following
information for each part ordered.

a. Kit model number.
b. HP stock number for each part.

c. Description of each part.

Table 6-1. HP 13210A Disc Drive Interface Kit Replaceable Parts

HP PART NO. DESCRIPTION (':‘:')FI; MFR PART NO. TQ
13210-60000 DISC INTERFACE 2 PCA 28480 13210-60000 1
(Refer to table 5-3.)
13210-60003 INTERFACE CABLE 28480 13210-60003 1
13210-60009 DISC INTERFACE 1 PCA 28480 13210-60009 1
(Refer to table 5-2.) (See Appendix A
for part no. 13210-60004.)
13210-90003 OPERATING AND SERVICE MANUAL 28480 13210-90003 1




Replaceable Parts

Table 6-2. Reference Designations and Abbreviations

13210A

REFERENCE DESIGNATIONS
A = assembly K = relay TB = terminal board
B = motor, synchro L = inductor TP = test point
BT = battery M = meter U = integrated circuit, non-
C = capacitor = repairable assembl
CB = cir?:uit breaker PQ : pluq connector . Vv = vaguum tube, Y
CR = diode = semiconductor device photocell, etc.
DL = delay line ot_her t!‘lan_dlode or VR = voltage regulator
Ds = indicator microcireuit w = cable, jumper
E = Misc electrical parts R = resvstqr X = socket
F = fuse RT = thermistor Y = crystal
FL = filter S = switch b4 = tuned cavity, network
J = receptacle connector T = transformer
ABBREVIATIONS
A = amperes gra = gray PCA = printed-circuit assembly
ac = alternating current grn = green PWB = printed-wiring board
ad = anode ) ph = Phillips head
Al = aluminum H = henries pk f peak
_ N _ pP-p = peak-to-peak
AR = as required Hg =_mercury pt = point
adj = adjust hr = hour(s) PIV = peak inverse voltage
assy = assembly Hz = hertz PNP = positive-negative-positive
hdw = hardware PWV = peak working voltage
B = base hex = hexagon, hexagonal porc = porcelain
bp = bandpass posn = position(s)
bpi = bits per inch ID = inside diameter pozi = pozidrive
b:k = g:ack IF = intermediate frequency
grl; ; brLtl)?Nn in. = inch, inches rf = radio frequency
brs = brass 1/0 = input/output rdh = round head
Btu = British thermal unit int = internal rmo = rack mount only
BeCu = beryllium copper incl = include(s) rms = root-mean-square
insul = insulation, insulated RWV = reverse working voltage
(o] = collector impgrg = impregnated rect = rectifier
cw = clockwise incand = incandescent r/min = revolutions per minute
ccw = counterclockwise ips = inches per second RTL = resistor-transistor logic
cer = ceramic : . .
cmo = cabinet mount only k = kilo (103), kilohm s = second
com = common Ip = low pass SB, TT = slow blow
crt = cathode-ray tube Se = selenium
CTL = complementary-transistor m = milli (10-3) Si = silicon
logic M = mega (106), megohm scr = silicon controlled rectifier
cath = cathode My = Mylar sil = silver
cd pl = cadmium plate mfr = manufacturer sst = stainless steel
comp = composition mom = momentary stl = steel
conn = connector mtg = mounting spcl = special
compl = complete misc = miscellaneous spdt = single-pole, double-throw
Met Ox = metal oxide spst = single-pole, single-throw
dc = direct current mintr = miniature semicond = semiconductor
dr = drive
DTL = diode-transistor logic n = nano (10-9) Ta = tantalum
depc = deposited carbon n.c = normally closed or no td = time delay
dpdt = double-pole, double-throw connection Ti = titanium
dpst = double-pole, single-throw Ne = neon tgl = toggle
no. = number thd = thread
E = emitter n.o. = normally open tol = tolerance
ECL = emitter-coupled logic np. = nickel plated TTL = transistor transistor logic
ext = external NPN = negative-positive-negative
encap = encapsulated NPO = negative-positive zero (zero
elctit = electrolytic temperature coefficient) U(u) = micro (10-6)
NSR = not separately replaceable
F = farads NRFR = not recommended for field \) = volt(s)
FF = flip-flop replacement var = variable
fih = flat head vio = violet
Fim = film oD = outside diameter VDCW = direct current working volts
Fxd = fixed oBD = order by description
filh = fillister head orn = orange w = watts
ovh = oval head ww = wirewound
G = giga (109) oxd = oxide wht = white
Ge = germanium WiV = working inverse voltage
gl = glass p = pico (10-12)
gnd = ground(ed) PC = printed circuit yel = yellow
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13210A Replaceable Parts

Table 6-3. Code List of Manufacturers

ot MANUFACTURER ADDRESS
01121 . Allen Bradley Co. Milwaukee, Wisconsin
01295 Texas Instruments Inc. Semiconductor Components Div. Dallas, Texas

04713 Motorola Semiconductor Prod. Inc. Phoenix, Arizona

07263 Fairchild Camera & Inst. Corp. Semiconductor Div. Mountain View, California
12040 National Semiconductor Corp. Danbury, Connecticut
18324 Signetics Corp. Sunnyvale, California
19701 Mepco/Electra Inc. Electra Div. Mineral Wells, Texas
28480 Hewlett-Packard Company Palo Alto, California
56289 Sprague Electric Co. N. Adams, Massachusetts
72136 Electro Motive Mfg. Co. Inc. Willimantic, Connecticut
72982 Erie Technological Prod. Inc. Erie, Pennsylvania

80131 Electronic Industries Association Washington D.C.

91418 Radio Materials Co. Chicago, lllinois

96733 San Fernando Electric Mfg. Co. San Francisco, California

6-3/6-4
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BACKDATING

This backdating appendix provides information for making
this manual applicable to earlier versions of HP 13210A

APPENDIX A
INFORMATION

Backdating Information

Disc Drive Interface Kits. Changes are identified numerically version.

Description Part Number Series Changes
Disc Interface 2 PCA 13210-60000 1135 1,2,3
Disc Interface 2 PCA 13210-60000 1138 3
Disc !nterface 1 PCA 13210-60004 1135 4 thru 13
Disc Interface 1 PCA 13210-60004 1211 5 thru 13
Disc Interface 1 PCA 13210-60004 1232 7 thru 13
Disc Interface 1 PCA 13210-60004 1626 9 thru 13
Disc Interface 1 PCA 13210-60004 1710 11,12, 13

in this appendix. Refer to the following table to determine
which changes should be made to achieve a particular kit

Al



Backdating Information 13210A

CHANGE DESCRIPTION

1 Pages 5-7 and 5-9; table 5-3 and figure 5-4. Change C17 from 100 pF, part no. 0160-2204 to 110 pF,
part no. 0140-0194.
2 Page 5-9, figure 5-4.

a. At zone E3, add connection between U112B pin 12 and U61C pin 5; delete the connection
between U112B pin 12 and U61B pin 4.

b. At zone D4, delete U54 A from the circuit and connect U32A pin 1 to U32A pin 2.

3 Page 5-7, table 5-3; page 5-9, figure 5-4. At zone C4, 5, change R11 and R13 from 5.6k, part no.
0683-5625 to 12k, part no. 0683-1235.

4 Page A-7, figure 5-2. At zone D7, delete XFER CYL signal connection from State Decoder, U21 pin 4.
Do not make change 8, steps d and g.

5 Page A-5, table 5-2. For C14 entry, change HP PART NO. to “0160-3457”; value to “0.002 uF’’;
MFR CODE to “56289’; and MFR PART NO. to “C067F501F681KS22-CDH.”

6 Page A-7, figure 5-2. At zone A2, change value of C14 to “0.002.”

7 Page A-5, table 5-2. Delete entries for U63 and U73. Add U63 to entry beginning with U35 and add

U73 to U82 entry.

8 Page A-7, figure 5-2. Change as follows:
a. Zone B3. For IOO(B) signal change “(E3, F6)” to “(E3).”

(=2

. Zone A3. At top of U77, disconnect pins 1, 2, 11, and 23 from signal ground.
. Zone C5. At right side of U102, change pin “6” to “9”’ and pin “9” to “6.”

. Zone C7. At pin 4 of U21, change “XFER CYL (B12)” to read “CRS (B17).”
. Zone B11. At U35B, pin 6, delete signal line labeled “IOI (B) (F6).”

Zone C11. Change zone designation under signal DEN from “(F7)” to “(E5).”
. Zone B17,18. Add zone designation “C7” beneath signal CRS.

. Zone F5, 6, 7. Delete circuit consisting of U76B U72F, U62B, U35D, U73C, and U36A.
Add signal line labeled DEN (D11) from U33B, pin 8 as shown below.

® o o

lad

= m

DATA CHANNEL
ENCODE FF
[ oume | 10526
8 11 8
SEC AEV 9
F

CRS
(817)

F
c2)

DEN

(1)

STC (0seL) __| 9
(c18)

TINCR 9“3‘Ca

A-2



13210A

CHANGE

8 (Cont.)

10

DESCRIPTION

Backdating Information

i. Zone B12. Change circuit consisting of U22B and U52A to a circuit consisting of U53D and

U52A as shown below.

GATE STATUS
{on

120350
13

1 US2A UB6F
13 12 13 12

Page A-7, figure 5-2. At zone F6, change U35D to U22B with connections as shown below.

DATA CHANNEL

g U33B
8

ENCODE FF ]
|

L_____—J :(BJg(B)

101(B)
(B11)

Page A-17, figure 5-2. At zone B12, change U22B to U35D with connections as shown below.

GATE STATUS 12 u3sD
(D7) "
XFER CYL 13
(c7)
___ 2A
CRS 125
(817) 13 12
W 2
DATA OP 4 U35A
c7
3
DSEL
(D18)
STAT U34B
(B4) 5 23 CcOoM
4 6 CsB
STC
(CSEL)
(F18)

A3
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CHANGE DESCRIPTION
11 Page A-5, table 5-2. Delete entries for C19, C20, C21, and C22.
12 Page A-6, figure 5-1. Delete C19, C20, C21, and C22.
13 Page A-7, figure 5-2. Delete C19, C20, C21, and C22.

A4

13210A



13210A Backdating Information
Table 5-2. Disc Interface 1 PCA (13210-60004) Replaceable Parts
REFERENCE HP MFR
DESIGNATION PART NO. DESCRIPTION CODE MFR PART NO.
13210-60004 DISC INTERFACE 1 PCA 28480 13210-60004

C1 thru 12, 15 0160-2055 CAPACITOR, fxd, cer, 0.01 uF, +80 —20%, 100 VDCW | 56289 C023F101F103Z2S22-CDH

thru 20
C13 0160-3455 CAPACITOR, fxd, cer, 470 pF, 10%, 1000 VDCW 56289 CO067F102F471KS22
C14 0160-2145 CAPACITOR, fxd, cer disc, 0.005 uF, 10%, 500 VDCW | 91418 TA
C21 0180-1746 CAPACITOR, fxd, Ta, 15 uF, =10%, 20 VDCW 56289 150D156X9020B2
c22 0180-0309 CAPACITOR, fxd, Ta, 4.7 uF, +20%, 10 VDCW 56289 150D475X0010A2
Q1,2,3 1854-0477 TRANSISTOR 80131 2N2222A
R1, 2, 3, 6, 13 1810-0075 RESISTOR ARRAY, 750 ohms, 5%, 0.15W each 28480 1810-0075
R4, 7 1810-0127 RESISTOR ARRAY, 240/560 ohms, 5%, 0.15W each 28480 1810-0127
R9 thru 12, 19, 20, 0683-1025 RESISTOR, fxd, comp, 1000 ohms, 5%, 1/4W 01121 CB 1025

21,23
R14 1810-0030 RESISTOR ARRAY, 1k, 5%, 0.15W each 28480 1810-0030
R17, 18, 22 0683-1015 RESISTOR, fxd, comp, 100 ohms, 5%, 1/4W 01121 CB 1015
U1 1820-0626 INTEGRATED CIRCUIT, TTL 07263 9314DC
U12, 15, 24, 26, 34, 1820-0054 INTEGRATED CIRCUIT, TTL 01295 SN7400N

36, 42, 51, 92, 94,

95, 96
U13, 33 1820-0069 INTEGRATED CIRCUIT, TTL 01295 SN7420N
uU16, 22 1820-0372 INTEGRATED CIRCUIT, TTL 01295 SN74H11N
U17, 27, 28, 57, 97, 1820-0758 INTEGRATED CIRCUIT 28480 1820-0758

98
u21 1820-0495 INTEGRATED CIRCUIT, TTL 01295 SN74154N
U23, 32, 52, 84 1820-0068 INTEGRATED CIRCUIT, TTL 12040 SN7410N
U25, 43, 72, 74, 76, 1820-0174 INTEGRATED CIRCUIT, TTL 01295 SN7404N

86
U35, 75, 104 1820-0141 INTEGRATED CIRCUIT, TTL 04713 MC3001P
‘U44, 62, 85 1820-0239 INTEGRATED CIRCUIT, TTL 04713 MC3002P
U45 1820-0250 INTEGRATED CIRCUIT, TTL 28480 1820-0250
U46, 56, 102, 105, 1820-0437 INTEGRATED CIRCUIT, TTL 04713 MC4015P

106
Us3 1820-0075 INTEGRATED CIRCUIT, TTL 01295 SN7473N
U554 1820-0727 INTEGRATED CIRCUIT, TTL 07263 U7B932159X
Us55, 65 1820-0233 INTEGRATED CIRCUIT, TTL 01295 SN74193N
U61, 64 1820-0077 INTEGRATED CIRCUIT, TTL 01295 SN7474N
ue63 1820-1367 INTEGRATED CIRCUIT, TTL 01295 SN74S08N
ueé6, 101 1820-0577 INTEGRATED CIRCUIT, TTL 01295 SN7416N
u71 1820-0537 INTEGRATED CIRCUIT, TTL 01295 SN7413N
u73 1820-1449 INTEGRATED CIRCUIT 01295 SN74S32N
u77 1820-0726 INTEGRATED CIRCUIT, TTL 01295 SN74199N
us1 1820-0621 INTEGRATED CIRCUIT, TTL 01295 SN7438N
us2 1820-0205 INTEGRATED CIRCUIT, TTL 04713 MC3003P
us3 1820-0111 INTEGRATED CIRCUIT, TTL 07263 U6B930159X
u93 1816-0005 INTEGRATED CIRCUIT 28480 1816-0005
U103 1820-0615 INTEGRATED CIRCUIT, TTL 04713 MC8312P
U107 1820-0238 INTEGRATED CIRCUIT, DTL 04713 MC1810P
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A-6

13210A

13210-60004
H-1715
R7
9 (€3] o
(@]
9 ~ 8
o o
u101 us1 u71 us1 us1 u21 _
o
o\ T\ o )
a
©
(8]
(2
vioz| & [ue2 us2 u72 u62 us2 u42 u32 u22 u12
0\ o\ N\ N o\ N o\ o\ o
o\
U103 ue3 ves | % u73 u63 us3 uas u33 u23 u13
~ Fa\y N I T fay o
o S W fa) S
wn
o
U104 ug4 usa u74 uea | B | usa uaa u34 u24 -
-4
o\ o\ N ya\ T ) Y
fa
A
U108 u9s uss u7s g ues U5 Uas u3s u2s u1s
o\ o\ o on
o ) fa N 3
e ~E u1e
U106 u96 use | u76 = | ues US6 u46 3 u36 u26
o
fa ) Ja Ja) Ja )
o o\
c9 R2
) ue? ) u27
u77 -
u107 ) ) Us? s u17
o\ D uss Cc22 ) u28
R13 R6 yay
c21
NOTE- 1

R22 REPOSITIONED WITH HP 2116A COMPUTER

13210-2A

Figure 5-1. Disc Interface 1 PCA (13210-60004) Parts Location Diagram
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SALES & SERVICE OFFICES

AFRICA, ASIA, AUSTRALIA

ANGOLA

Telectra

Empresa Técnica de
Equipamentos
Eléctricos, SAR L

R Barbosa Rodrigues, 42-1"DT

Caixa Postal, 6487

Luanda

Tel 35515/6
Cable TELECTRA Luanda

AUSTRALIA
Hewlett-Packard Australia
td

y
31-41 Joseph Street
Blackburn Victoria 3130
P 0 Box 36
Doncaster East, Victoria 3109
Tel 89-6351
Telex 31-024
Cable HEWPARD Melbourne
Hewlett-Packard Australia

Pty Ltd
31 Bridge Street

Pymble

New South Wales 2073
Tel 449-6566

Telex 21561

Cable HEWPARD Sydney

Hewlet\ Packard Australia
Ltd

153 Greenhdl Road
Parkside, SA 5063
Tel 272-5911

Telex 82536 ADEL

Cable HEWPARD ADELAID

Hewlett-Packard Australia

Pty L
141 éllrlmg Highway
Nedlands, WA 6009
Tel 86-5455
Telex 93859 PERTH
Cable HEWPARD PERTH

Hewlett-Packard Australia
Pty Ltd

121 e;n)llongong Street
Fyshwick ACT 2609

Tel 95-2733

Teiex 62650 Canberra

Cable HEWPARD CANBERRA

Hewlett Packard Austraha
Pty Ltd

5th Floor

Teachers Union Building
495-499 Boundary Street
Spring Hill, 4000 Queensiand
Tel 229-1544

Cable HEWPARD Brisbane

GUAM
Medical/Pocket Calcula(ors Only

HONG KONG
Schmidt & Co (Hong Kong) Ltd
PO Box 297

Connalight Centre

9th Floor

Connaught Road Central
Hong Kong

Tel H- 255291 5

Telex 74766 SCHMC HX

Cable SCHMIDTCO Hong Kong

INDIA

Biue Star Ltd
Kasturt Buildings
Jamshed) Tata Rd
Bombay 400 020
Tel 29 50 21
Telex 001-2156
Cable BLUEFROST
Blue Slar Ltd

414/2 Vir Savarkar Marg
Prabhadevi

Bombay 400 025
Tel 8 87
Telex 011-4093

Cable FROSTBLUE

Blue Star Ltd
Band Box House
Prabhadev
Bombay 400 025
Tei 4573 01
Telex 011-3751
Cable BLUESTAR
Biue Star Ltd
7 Hare Street

Box 506
Calcutta 700 001

Cable BLUESTAR

Blue Star Ltd

7th & 8th Floor
Bhandan House

91 Nehru Place

New Dethi 1100:

Tel 634770 & 635\86
Telex 031-2463

Cable BLUESTAR
Blue Star Ltd

Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel 55668

Telex 043-430

Cable BLUESTAR

Blue Star Ltd
Meeakshi Mandiran
xxx/1678 Manatma Gandhi Rd
Cochin

Tel 32069 32161 32282
Telex 0885-

Cable BLUESTAR

Blue Star Ltd

Blue Star Ltd

2/34 Kodambakkam High Road
Madras 600034

Tel 82056

Telex 041-379

Cable BLUESTAR

INDONESIA
BERCA Indonesia P T
PO Box 496/Jkt
JLNeAbDdUl Muis 62

Jakarta

Tel 40369 49886 49255 356038
JKT 42895

Cable BERCACON

BERCA Indonesia P t

63 JL Raya Gubeng

Surabaya
Tel 44309

ISRAEL

Electronics & Engineering Div
of Motoroia Israel Ltd

17 Kremenelsk\ Street

PO Box 2

Tel-Aviv

Tel 38973

Telex 33569

Cable BASTEL Tel-Aviv

JAPAN
Yokogawa-Hewiett-Packard Ltd
Ohashi Building

59-1 Yoyog 1-Chome
Shibuya-ku Tokyo 151

Tel 03-370-2281/92

Telex 232 2024YHP MARKET

Cable VHPMARKET

Yokogawa-Hewlett-Packard Ltd
Chuo Bldg  4th Fioor

4-20 Nishinakagma 5-chome
Yodogawa-ku Osaka-shi
Osaka, 532

Tel 06-304-6021
Yokogawa-Hewlett-Packard Ltd
Nakamo Building

24 Kami Sasajma-cho
Nakamura-ku Nagoya 450
Tel (052) 571-5171
Yokogawa-Hewlett-Packard Ltd
Tanigawa Building

2-24-1 Tsuruya-cho
Kanagawa-ku

Yokohama 221

Tel 045-312-1252

Telex 382-3204 YHP YOK
Yokogawa-Hewlett-Packard Lid
Mito Mitsu Building

105 Chome-1,5an-no-maru
Mito, Ibaragi 310

Tel 0292-25-7470

Yokogawa-Hewlett-Packard Ltd
Kumagaya Asahi
Hackiuni Building
4th Floor
34 Tsukuba
umagaya Satama 360
Tel 0485-24-6563

KENYA

Technical Engineering
Services(E A )Ltd

PO Box 18311

Nairobt

Tel 557726/556762

Cable PROTON

Medical Only

!nlemauonal Aevadso(E A)Ltd

P 0O Box 19012

Nairobi Airport

Nairobt

Tel 336055/56

Telex 22201/22301

Cable INTAERIO Nairobi

KOREA
Samsung Electronics Co  Ltd

20th Fi Dongbagg Bidg 250 2-KA

CPO Box 277
Taepyung Ro Chung-Ku
Seoul

oul
Tel 123) 6811
Telex 225
Cable ELEKSTAR Seoul

MALAYSIA

Teknik Muty Sdn Bhd
2 Lorong 13/6A
Section 13

Pelahng Jaya Selangor
Tel 54994,

Telex MA 37605
Protel Engmeeung
PO Box 197

Lot 253 Satok Road
Kuching Sarawak

Tel 2400
Cable PROTEL ENG

MOZAMBIQUE

AN Goncalves Lta

162 1 Apt 14 Av D Luis
Caxa Postal 107
Lourenco Marques

Tel 27091 27114

Telex 6-203 NEGON Mo
Cable NEGON

NEW ZEALAND
Hewlett-Packard (N Z ) Ltd
PO Box 9443

Courtenay Place

Wellington

Tel 877-199

Cable HEWPACK Wellington
Hewlett-Packard (N Z ) Ltd
Pakuranga Professional Centre

Analytical/Medical Only
Medical Supphes N Z " Ltd
Scientific Division

79 Cariton Gore Rd  Newmarket

PO Box 1234
Auckland

Tel 75-289

Cable DENTAL Auckland
Analytical/Medical Only
Medical Supplies N Z " Ltd
P 0 Box 1994

147-161 Tory St
Wellington

Tet 850- 799

lelex 385!

Cable DENTAL Wellington

Analytical:Medical Only
Medical Supplies N Z Ltd

P O Box 309

239 Stanmore Road
Chnistchurch

Tel 892019

Cable DENTAL Chnistchurch

Analytical/Medical Only
Medical Supplies N Z Ltd
303 Great King Street
PO Box 233

Cable DENTAL Dunedin

NIGERIA

The Electronics
Instrumentations Ltd

N6B.770 Oyo Road

Oluseun House

P M B 5402

Ibadan

Tel 61577

Telex 31231 TEIL Nigeria

Cable THETEIL Ibadan

The Electronics Instrumenta-
tions Ltd

144 Agege Motor Road Mushin

PO Box 6645

Lagos
Cable THETEIL Lagos

PAKISTAN

Mushko & Company Ltd
Oosman Chambers
Abduliah Haroon Road
Karachr-3

Tel 511027 512927
Telex 2894

Cable COOPERATOR Karachi
Mushko & Company Ltd
388 Satellite Town
Rawalpindi

Tel 41924

Cable FEMUS Rawalpindi

PHILIPPINES

The Online Advanced
Systems Corporation

Rico House

RHODESIA

Field Technical Sales
45 Kelvin Road North
P 0 Box 3458
Salisbury

Tel 705231 (5 lines)
Telex RH 4122

SINGAPORE

Hewlett-Packard Singapore
(Pte )} Ltd

1150 Depot Road

Alexandra P 0 Box 58

Sin apore

Tel 270-2355

Telex HPSG RS 21486

Cable HEWPACK Slngapure

SOUTH AFRIC.

Hewlett- Packavd Soutn Africa
(Pty) L

Private Bag Wendywood

Sandton Transvaal 2144

Hewilett-Packard Centre

Daphne Street Wendywood

Sandton Transvaal 2144

Tel 802-10408

Telex 8-4782

Cable HEWPACK JOHANNESBURG

Service Department

Hewlett-Packard South Africa
(Pty) Ltd

P O Box 39325

Gramley Sandton 2018

451 Wynberg Extension 3

Sandton 2001

Tei 636-8188/9

Telex 8-2391

Hewlett-Packard South Africa
) Ld
PO gox 120

Howard Place Cape Province 7450

Pine Park Centre Forest Drve
Pinelands. Cape Province 7405
Tel 53-7955 thu 9
Telex 57-0006
Service Department
Hewlett-Packard South Africa

(Pty ). Ltd
P 0 Box 37099

TAIWAN

Hewlett-Packard Far East Ltd .
Taiwan Branch

39 Chung Hsiao West Road
Sec 1 7th Floor

Tape:

Tel 381916

Cable HEWPALK TAIPEI
Hewlett-Packard Far East Ltd
Tawan Branch

68-2, Chung Cheng 3rd Road
Kaohs

Tel (07) 24%318 Kaohsiung
Analytical Only

San Kwang Instruments Co , Ltd ,
No 20 Yung Sui Road

Taipel

Tel 3715171-4 (5 lines)
Telex 22894 SANKWANG
Cable SANKWANG TAIPEI

TANZANIA

Medical Only

In|8rnan0nal Aeradio (E A), Ltd
P

Dar es Salaam

Tel 21251 Ext 265

Telex 41030

THAILAND

UNIMESA Co  Ltd

Elcom Research Building
2538 Sukumvit Ave
Bangkok

Tel 3932387, 3930338
Cabie UNIMESA Bangkok
UGANDA

Medical Only
international Aeradio(E A ), Ltd
PO Box 2577
Kampala

Tel 54388
Cabie INTAERIO Kampala

ZAMBIA

R J Tilbury éZalea) Ltd
PO Box 2792

Lusaka

Tel 73793

Cable ARJAYTEE. Lusaka

OTHER AREAS NOT LISTED,CONTACT

Hewiett-Packard Intercontinental

Overport, Durban 4067
Guam Medical Supply Inc 117 3200 Hiltview A
Yokogawa-Hewlett-Packard Ltd 267 Pakuranga Highway Amorsolo cor Herrera Str Braby House iview Ave
‘liaé Eg%i Bangldmg oom a0 g:zgm;):rvall?:gdsoo 003 !nouegﬂulldmg Box 51092 Legasp! v|llage Makati 641 Ridge Road Palo Afto, Calfornia 94304
Tamumn 96911 Tel 70126, 7 1348-3, Asahi-cho, 1-chome Pakuranga Metro Man Durban 4001 Pwﬁ‘;%%%}sz%;
Tel 646- Cable BLUEFROST Atsugi Kanagawa 243 Tel 569-651 Tel 85-35- 81 85-34-91 Tel 88-7478
Cable EARMED Guam Telex 015-459 Tel 0462-24-0452 Cable HEWPACK Auckland Telex 3274 ONLINE Telex 6-7954 Cable HEWPACK Palo Alto
ONTARIO
::wsleinga?kard (Canauai Ltd Hewlett-Packard (Canada) Ltd
11520A 168th S 1020 Morrison Dr
ntonT5M 3 Ottawa K2H 8K7
Tel 1403) 452- 3670 MANITOBA Tel (613) 820-6483 QUEBEC

TWX 610-831-2431
Hewlett-Packard gCanadai Ltd
210,7220 Fisher St S E
Calgary T2H 2H8

Tel (403) 253-2713

Twx 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd
837 E Cordova Street
Vancouver V6A 3R2

Tel (604) 254 0531

TWX' 610-922-5059

Hewlett-Packard (Canada) Ltd
513 Century St

St James
Wmm R3H oL8
Tel (2 86 7581

TWX 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd
800 Windmll Road
Dartmouth B3B 1L1

Tel (902) 469-7820

TWX' 610-271-4482 HFX

TWX 610-563-1636
Hewlett-Packard (Canada) Ltd
6877 Goreway Drive
Mississauga L4V 1M8

Tel (416) 678-9430

TWX 610-492-4246

Hewlett-Packard (Canada) Ltd
275 Hymus Bivd
Pointe Claire HR 1G7

TLX 05- 821521 HPCL

FOR CANADIAN AREAS NOT LISTED

Contact Hewlett-Packard (Canada)
Ltd in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SA

Av Leandro N Alem 822 - 12
1001Buenos Aires

Tel 31-6063,4.5,6 and 7
Telex 122443 AR CIGY

Cable HEWPACK ARG

BOLIVIA

Casa Kaviin S A
Calle Potosi 1130
P 0 Box 500

La Paz

Tel 41530,53221

Telex CWC BX 5298 ITT 3560082
Cable KAVLIN

BRAZ|
Hewclett Packard do Brasil
le
Avenida Rlo Negro, 980
Alphaville

00Barueri SP
Tel 429-3222

Hewlett-Packard do Brasil
leC Ltda

Rua Padre Chagas, 32
0000-Porto Alegre-RS
Tel (0512) 22-2998 22-5621
Cable HEWPACK Potto Alegre
Hewlett-Packard do Brasit
1EC Ltda

Rua Siquerra Campos 53
Copacabana
20000-Rio de Janerro
Tel 257-80-94-DDD (021)
Telex 391-212-1905 HEWP-BR
Cable HEWPACK

Rio de Janeiro

CHILE

Calcagni y Me(cane Lma
Alameda

Casilia 2118

3
Telex 3520001 CALMET
Cable CALMET Santiago

COLOMBIA

Instrumentacidn

Henrik A Langebaek & Kier SA
Carrera 7 No 48-

Apartado Aéreo 6287

Bogotd, | D E

Tel 69-88-77

Cable AARI