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ORDERING PROCEDURES
1. KL10/KS10 Maintenance Guides

To order one or both of these guides (if you have never been
on the distribution list), send your order by TWX or memo to:

Publishing & Circulation Services
Order Processing

NRO-2/W3

TWX RCS Code NR12

Specify the following:

Name

Badge Number

Cost Center

Location

Quantity: 1 (only one copy of each guide per name)
EK-OKL10-MG (KL10 Maintenance Guide)

EK-OKS10-MG (KS10 Maintenance Guide)

2. KS10 Maintenance Guide Volume II

If you have Volume I of the KS10 Maintenance Guide, but did
not receive Volume II (Software and Diagnostics), distributed
June 1980, then your name may not be in the distribution list
for that guide. To order Volume II, send a TWX or memo to:

Publishing & Circulation Services
Order Processing

NRO-2/W3

TWX RCS Code NR12

Specify the following:
PLEASE ADD MY NAME TO THE DISTRIBUTION LIST

Name

Badge Number

Cost Center

Location

EK-OKS10-MG (Volume II only)

3. Deletions and Transfers

To be deleted from the distribution list or to transfer your
subscription to someone else, send a TWX or memo to:

Publishing & Circulation Services
List Maintenance

NRO-3/M1

TWX RCS Code NR12

Specify the following:

Remove: Name
Badge Number
Cost Center
Location

Add: New Name
Badge Number
Cost Center
Location

State which Maintenance Guide you want to stop receiving or to
transfer:

EK-OKL10-MG (KL10 Maintenance Guide)
or
EK-OKS10-MG (KS10 Maintenance Guide)
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To the Reader:

IMPORTANT - This guide contains information for internal use only
and is intended for use by DIGITAL Field Service engineers only.
Refer to the Field Service Methods and Procedures Manual for
company policy pertaining to internal information.

OBJECTIVE - The objective of this guide is to organize and present
the maintenance information necessary to resolve 80% of all KL10O
hardware malfunctions.

To properly maintain and improve this guide in subsequent
revisions, we need feedback concerning accuracy and clarity. This
communication is very helpful to your fellow engineers. Please
forward any corrections, suggestions, and comments that would
improve this guide to:

Customer Services, Systems Engineering (CSSE)
RE: KL10 Maintenance Guide
MRO1-1/835

ORGANIZATION - Volume I contains general maintenance information
pertaining to the KL10. The volume is divided into sections with
separate Table of Contents as follows.

1. GENERAL INFORMATION consists of miscellaneous maintenance
information that cannot be classifed and filed in any of
the other hardware sections.

2. SWITCHES AND JUMPERS contains information pertaining to
hardware switch positions and jumper connections.

3. TABLES AND MAPS describes the process tables and bit maps
associated with the KL10 mainframe and peripheral
equipment.

4. CHECKS AND ADJUSTMENTS consists of check and adjustment
procedures performed during preventive and corrective
maintenance.

5. DIAGRAMS AND MULS contains block diagrams, power supply
layouts, and module utilization 1lists associated with
KL10-based systems.

6. MULTI-CPU contains maintenance and diagnostic information
specific to multiprocessor systems.

7. DECnet-10/20 contains system hardware and software
information.

The information in each hardware section is arranged according to
unit and subsystem (i.e., CPU, memory, disk, tape, and I/O).



Volume II contains additional hardware and software information
related to the KL10. The volume is divided into tabbed sections
with separate tables of contents as follows.

1.

COMPUTER INTERCONNECT contains descriptions of the card
cage, module locations, switch settings, bit/error
formats, diagnostics, and label information.

NETWORK INTERCONNECT provides descriptions of the card
cage, module locations, switch setting, bit/error
formats, diagnostics, and label information.

HSC SUBSYSTEM consists of RA81, RA60, and HSC50 Error
Codes.

CLUSTER TROUBLESHOOTING includes procedures for fault
isolation on the cluster level.

RP07/RP20 presents RP0O7 registers and RP20 FSC, jumper,
routines, error stops, and other information.

S/X BUS contains a genral description, installation, and
operation information.

ARM-10LS provides installation, operation, and memory
fault isolation information.

MAINTENANCE SOFTWARE consists of information related to
the DIACON, KLDCP, KLDCPU, MEMCON, TRACON, DIAMON, DDT,
D20MON programs.

SYSTEM SOFTWARE includes information on typical operating
systems and command formats.

RSX-20F presents information on programs SYSLIB-20F and
PARSER, in addition to stop/error codes.

TOPS-10 supplies information on TOPS-10, DECnet-10,
GALAXY-10, and PIP programs.

TOPS-20 contains system program, command summary/format,
and error message information.

NOTES provides blank pages for note taking.
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DOCUMENTATION
Refer to the CI20 Reference Manual (Document No. EK-0CT20-TM) for
functional/logic/installation descriptions.

The Print Set can be ordered as follows:

Order No. Print Set
MP01903 CI20-A (KL1O-E)
MP01906-01 CI20-B (KL10-D)

MP01909-01 CI20-C (KL10-R)
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ClI CARD CAGE REAR VIEW

TOP
REAR PANEL CONNECTORS

CARD CAGE:
J1 DC POWER +5.0 VOLTS, GND
J2 DC POWER —5.2 VOLTS, GND
J3 PLI

Ja FOR NIA USE ONLY

J5 VOLTAGE MONITOR FOR +5.0 VOLTS
J6 VANE SWITCH

T8 TRANSMIT PATH B

BA TRANSMIT PATH A

RB RECEIVE PATH B

RA RECEIVE PATH B

FAN SUBASSEMBLY:

J1 VANE SWITCH
J2 FAN AC

RA RB [____]TA 7B
J4

BOTTOM

MR-14240
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INTERNAL SLOT ASSIGNMENTS

TOP
MUL DECAL
(LOCATED ON SIDE DOOR)
MODULE LOCATION
L0109 LEFT
L0100 RIGHT
@]
ot
2
ol w
w =
o |z
o o
S| &
¥ |9
(&
z| 2
a | O
’ o | o
S| o
o | o
b I

Cl CARD CAGE
(OPENED FRONT DOOR VIEW)

MR-14264
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MODULE LOCATIONS
RH/DTE/CI/NIA

The following CI modules are located as follows:

Slot Module

13 M3001 EBUS INTERFACE/PORT ALU

14 M3002 PORT MICROPROCESSOR CONTROL
15 M3003 CBUS/PLI INTERFACE

16}

17} BLANK MODULE ASSEMBLY

18}

Refer to Volume I DIAGRAMS MULS for all other slot assignments.
MBOX/EBOX
Slot Module

31 M8532-YA PI BOARD PIC
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GENERAL POWER SUPPLY SPECIFICATIONS

The following voltage measurements are
backplane of the option.

POWER SUPPLY TOLERANCE
TYPE OUTPUT MAXIMUM MINIMUM
702 VARIABLE
703 +10 +11.0 #49.4
+1.8 +1.9 +1.7
-3.0 -3.15 =-2.85
705 +10 +11.0 +9.4
-15 -16.5 =-14.5
706 +50 +54.0 +49.0
723 +8 +9.5 +7.8
725 -15 -18.0 =-14.7
728 +10 +11.0 +9.5
-15 -16.0 -14.5
732 VARIABLE
739 +53 +55 +52
+65 +65 +63
742/7420 +25 V +30 +20
-15 -16.5 -13.5
+3 +3.5 +2.5
744/7440 +5 +5.05 +4.95
745 -15 -15.05 -14.95
754 +20 +20.2 +19.8
-5 -5.05 -4.95
761 -2 NONE
-5.2 NONE
770 +15 +15.05 +14.95
778 -15 -16.5 -14.5
7131/7131A +5 +5.07 +4.93
+12 +12.18 +11.82
-2 -2.03 -1.97

-5.2 -5.28 -5.12

to

be made from
MAXIMUM RIPPLE
IN MILLIVOLTS
600
300
N/A
N/A

300
700

1500
600
900

700
700

600

250
250

N/A
N/A
N/A
150
450

450
150

450
700

50
100

50

the



KL10 1/0 DC POWER (DISTRIBUTION)

H7420 NO. 1
+5 NIA20
CARD
H744/H7440 v
w 91 2PT170
5 F 31 s PPT17L
Gnp U1 3PTIBU
H744 J1 apPT18.L
s 1 2HPTI8U
5 H J15 El]PT19-L
J1 3] pT20U
H744 GND'y1 4P praos
5 J1 2 pr210
54 J1 s [ Pr21L
J1 3[QpPT22U
H744 GND j1 s B pr22L
5 91 2[JPT23U
5K ns gvrza-L
31 3PT280
H744 GND )y s Py praat

cl
CARD
CAGE HINGE
BACK DOOR
TO AIR FLOW o
TO H761 IN TO CPU SENSORS AND e e
CPU CABINET CONTROL TABS VOLTAGE r -:
63 J42 CcT1 CcT2 MONITORS X i
H7420 NO. 2 H7420 NO. 3 ' !
TO
kw2o | bm—m—-——-d
e 71 2her JTTCROBAR 71 3 _T Tt 1
H744/H7440 J1 5 PT sgzeno  TPaspB | H
Ghp J1 3Pt anp V! AP/ 1 1
J1 abet H770 J1 6 Lo - J
s 01 2[PTIIU 14 51N -15 01 1|3PT3U 1O HARNESS
. 31 s PPTNL s 15 (7010873) -
onp J1 3P PTI2U N3GND T s Berau Halzls 5
H744 J1 a[PTi12-L =1 H745 - i e g 2
s 1 2DPTEU | 16 p0nER w5 J1 2DPTIU
J1 s [JPTe-L J1 5 JPTI-L
s 1 3[ersy [ TABSOF A n 3fer2u
H744 GND 1 B prey CPU BACKPLANE H744 ano 1 i Berar o ~
M o -
1 2 A PTI3U s 41 ZPPT7U EaEd by g
B i shems =B 11 5sPPT7L
+5D n 3P Periau onp J1 3P PTBU
H744 GND ,; 4B PT14L H744 31 4[JPT8L
™
1 2 PTI5U J1 2| PT6U ol <|wlw|
we © nspemsy GND ;s PreL B b B
onp J1 3 PTI6U J1 3 PT5.U
H744 1 a1 PTI6L H744 S5 41 4peTSL

VIEWED FROM BACK OF
CABINET DOOR OPEN

MR-14239

-L-

LOINNODYILNI ¥IALNAWOD
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SWITCH SETTINGS
L0100 LINK/FRONT END MODULE

0=0FF (CLOSED)

1=ON (OPEN)
Node Switch Setting

sl s2 S3 sS4 s5 S6
0 0 0 0 0 0 0
1 1 0 0 0 0 0
2 0 1 0 0 0 0
3 1 1 0 0 0 0
4 0 0 1 0 0 0
5 1 0 1 0 0 0
6 0 1 1 0 0 0
7 1 1 1 0 0 0
8 0 0 0 1 0 0
9 1 0 0 1 0 0
10 0 1 0 1 0 0
11 1 1 0 1 0 0
12 0 0 1 1 0 0
13 1 0 1 1 0 0
14 0 1 1 1 0 0
15 1 1 1 1 0 0

DC VOLTAGE MONITOR BOARD 5414506-01

Switch 1 should be on.
All other switches should be off.

)
-

OO0 0OO0OOOOO

[}
©

0000000000000 OO



Control and Status Register (CSR) Bit Map

00 01 02 03 04 05 06 07 08

10 11 12 13

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

PORT
PRESENT

DMsS
RQST
CSR

DIAG
CSR
CHNG

RQST
EXAM
OR DEP

.RQST
INTER

MBUS
ERROR

CRAM
PARITY
ERROR

IDLE PORT CLEAR DIAG EBUS CMD DISABLE PIA
Loop ID CODE PORT SEL PARITY QUEUE| 00
00 LAR ERR AVAIL
DISABLE PORT DIAG DIAG FREE RSP ENABLE PIA
COMPLETE 1D TEST SINGLE QUEUE QUEUE o1
CODE EBUF cyc ERR AVAIL
01
ENABLE PORT DIAG SPARE DATA MPROC PIA
COMPLETE 1D GEN PATH RUN 02
CODE EBUS ERR
02 PE
MR-14237

=

LOINNODHILNI dIdLNdWOD
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0l

02

03

04

05

06

07

08

09

10

12

13

14

CSR

NAME

PORT PRESENT

DIAG RQST CSR

DIAG CSR CHNG

UNUSED

RQST EXAM OR DEP

RQST INTERRUPT

CRAM PAR ERR

MBUS ERR

UNUSED

UNUSED

UNUSED

IDLE LOOP

DISABLE COMPLETE

ENABLE COMPLETE

UNUSED

-10-

BIT DEFINITIONS
DEFINITION

Indicates to the KL10 that the port is
present (installed and powered-up).

When set, this diagnostic bit
indicates that the port has requested
access to the CSR.

This diagnostic bit indicates that the
contents of the CSR have changed since
it was last read by the port
micrporocessor.

Not used by either the port
microprocessor or the KL10.

Used by the port microprocessor to
request an EBus interrupt on PI level
00 (Examine or Deposit function). The
setting of this bit immediately
generates the interrupt request.

Used by the port microprocessor to
request an EBus interrupt on PI levels
01 through 07. The setting of this bit
immediately generates the interrupt
request.

Indicates that a control RAM (CRAM)
parity error has been detected. If
this bit is set, the port
microprocessor will be immediately
halted and RQST INTERRUPT (CSR bit 05)
will be set. A hardware nonvectored
(40 + 2n) interrupt will be forced.

A CRAM PAR ERR may be forced in order
to halt the port microprocessor at a
specific location (break point).

The port microprocessor cannot be
restarted (CSR bit 32 set) until this
bit is cleared.

Indicates that more than one MBUS
driver has been turned on at the same
time. That is, more than one set of
port logic is trying to drive the MBUS
at the same time.

1f this bit is set, the port
microprocessor will be immediately
halted and RQST INTERRUPT (CSR bit 05
will be set. A hardware nonvectored
(40 + 2n) interrupt will be forced.

The port microprocessor cannot be
restarted (CSR bit 32 set) until this
bit is cleared.

Neither the port microprocessor or the
KL10 use this bit.

Neither the port microprocessor or the
KL10 use this bit.

Neither the port microprocessor or the
KL10 use this bit.

Indicates that the port microprocessor
is in the Idle Loop, and is not "hung"
in some other microcode routine.

Informs the KL10 that the port
microprocessor has placed itself in
the DISABLED state.

Informs the KL10 that the port
microprocessor has placed itself in
the ENABLED state.

Neither the port microprocessor or the
KL10 use this bit.
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CSR BIT

PORT ID CODE 00
PORT ID CODE 01
PORT ID CODE 02
Hardwired so that:

CLEAR PORT

DIAG TEST EBUF

DIAG GEN EBUS PE

DIAG SEL LAR

DIAG SINGLE CYC

-11-
DEFINITIONS (Cont)
DEFINITION
Three-bit PORT IDENT CODE field.

Informs software that this is a CI20
port and not an RH20 controller.

0
1
1

When set by the KL10, this bit resets
the port. The microprocessor is halted
and all pertinent registers and
control logic are placed in a reset
state.

The bit clears itself after the reset
function is completed.

This diagnostic bit enables the KL10
to do an EBus interface loopback
function by loading and reading the
EBus buffer (EBUF). If the port is not
running (CSR bit 32 is reset) and this
bit is set, then a KL10:

DATAO loads EBus data into the EBUF.
DATAI places EBUF data on the EBus.

This diagnostic bit enables the KL10
to test the EBus parity checker by
forcing it to decode an EBus parity
error. When this bit is set, EBUS PAR
ERR (CSR bit 24) will also be set on
the same CONO, assuming there was no
real EBus parity error.

This diagnostic bit enables a KLI10
DATAI to read the CRAM addre
contained in the Latch Addr 3
Register (LAR). If this bit {5 set and
bits 19 and 32 are reset, then the
DATAI will cause the LAR content:s to
be asserted on EBus D01-D12.

This diagnostic bit enables the port
microprocessor to be single cycled. If
this bit is set and the KL10 sets
MPROC RUN (CSR bit 32), the port
microprocessor will execute one
microcycle and halt. MPROC RUN will be
cleared when the microprocessor halts.

The current address to be executed is
fetched from the RAM Address Register
(RAR). The next address to be executed
is stored in the LAR at the completion
of the microcycle. The KL10 must read
the address from the Latch Address
Register (LAR) and load it into the
RAR before executing the next single
cycle.
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26

27

28

29

30

31

33
34
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CSR BIT DEFINITIONS (Cont)

EBUS PARITY ERR

FREE QUEUE ERR

DATA PATH ERR

CMD QUEUE AVAIL

RESP QUEUE AVAIL

UNUSED

DISABLE

ENABLE

MPROC RUN

PIAOO
PIAOL
PIAO2

DEFINITION
Reserved for future software use.

When read by the KL10, this bit
indicated that an EBus parity error
has been detected. When written as a
"1" by the KL10, this bit will clear
itself and CRAM PARITY ERR (CSR bit
06) .

Used by the port to inform the Port
Driver that there are no free queue
entries available on either the
Datagram Free Queue or the Message
Free Queue.

Informs the Port Driver that the port
microprocessor has detected an error
in the DMA data path.

Used by the Port Driver to inform the
port that it has placed a command
queue entry on a previously empty
command queue.

Used by the port to inform the Port
Driver that it has placed an entry on
the previously empty Response Queue.

Not used by either the port
microprocessor or the KL10.

Used by the Port Driver to tell the
port to place itself in the DISABLED
state (set CSR bit 12).

Used by the Port Driver to tell the
port to place itself in the ENABLED
state (set CSR bit 13).

When set by the KL10, this bit causes
the CRAM Control Register to reset and
enables the port microprocessor
clocks. The port will start cycling at
the address contained in the RAM
Address Register (RAR). The next and
subsequent addresses will be fetched
from the Am2910 sequencer.

Three-bit KL10 EBus Physical Interrupt
Assignment (PIA) field (PI level 01 35
through 07).
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PORT CONTROL BLOCK

RCONNECT

BUFFER DESCRIPTOR TABLE STARTING ADDRESS

MESSAGE FREE QUEUE ENTRY LENGTH

DATAGRAM FREE QUEUE ENTRY LENGTH

RESERVED

COMMAND QUEUE 3 INTERLOCK

COMMAND QUEUE 3 FLINK

COMMAND QUEUE 3 BLINK

COMMAND QUEUE 2 INTERLOCK

COMMAND QUEUE 2 FLINK

COMMAND QUEUE 2 BLINK

COMMAND QUEUE 1 INTERLOCK

COMMAND QUEUE 1 FLINK

COMMAND QUEUE 1 BLINK

COMMAND QUEUE O INTERLOCK

COMMAND QUEUE O FLINK

COMMAND QUEUE O BLINK

RESPONSE QUEUE INTERLOCK

RESPONSE QUEUE FLINK

RESPONSE QUEUE BLINK

MESSAGE FREE QUEUE INTERLOCK

MESSAGE FREE QUEUE FLINK

MESSAGE FREE QUEUE BLINK

DATAGRAM FREE QUEUE INTERLOCK

DATAGRAM FREE QUEUE FLINK

DATAGRAM FREE QUEUE BLINK

RESERVED

RESERVED

RESERVED

RESERVED

PORT ERROR WORD 0O

PORT ERROR WORD 1

PORT ERROR WORD 2

PORT ERROR WORD 3

" PORT ERROR WORD 4

PCB BASE ADDRESS

PI LEVEL

CHANNEL LOGOUT WORD 1 ADDRESS

CHANNEL COMMAND WORD

RESERVED TO PORT

MR-14247
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Port Control Block Content

Word Description

0 Buffer descriptor table (BDT) starting address: The KL10
physical memory address of the first word of the buffer
descriptors. Buffer descriptors contain the information
needed to tell the port where and how to access a data
buffer in KL10 memory.

1 Message free queue entry length: The maximum number of
words allowed in an entry on a message free queue. This
is a software restriction.

2 Datagram free queue entry length: The maximum number of
words allowed in an entry on a datagram free queue.

3 Reserved

4-24 Queue Interlock words, FLINKs, and BLINKs.

25-28 Reserved

29-33 port error words 0, 1, 2, 3, and 4. The port writes the

error words when it encounters a fatal error, writing as
much information as possible directly into KL10 memory.

34 PCB base address: The KL10 physical memory address of
PCB word 0. The CI20 has no other way to find the PCB.

35 The priority interrupt (PI) level assigned to the CI120

36 Channel logout word 1 address

37 Channel command word (CCW): The port writes a CCW-style

word in this location in order to transfer data over the
KL10 CBus. The port driver software writes a channel
jump word in the EPT location corresponding to the RH20
position that the CI20 occupies.

38 Reserved to the port microcode.

Error Words 0,1 (words 29,30) are written by the port
when it encounters fatal errors associated with gqueue
manipulation. This error reporting strategy requires the
port to write as much information as possible directly
into the host memory. This approach requires the
smallest subset of port hardware and microcode to be
working to report these errors.

The information in these words provides sufficient data for the
port driver to determine the type of error and where the error
occurred. When the error is detected, the port writes the contents
of the error words in the PCB, enters the disabled state, and
generate a host interrupt.

The format of error word 0 is shown in the following figure and
described in the following table.

00 01 02 03 04 05 06 07 08

I T )
CMD Q RSP | DFQ | MFQ | D_L MBZ
] | IR
)
] 09 10 1" 12 ) 35
)’ | | I I ) ] I 1
FLINK ADDRESS

( | | | | |
) ) T

MR-14452
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Bit Map, Error Word 0

Error Word 0 Bit Descriptions

BITS NAME DESCRIPTION

0 CMD Error occurred while touching a command
queue entry. The queue with the error is in
QUEUE.

1-2 QUEUE The command queue that had the error. These

bits are valid only if the CMD bit is on.

00 = CMD QUEUE 0
0l = CMD QUEUE 1
10 = CMD QUEUE 2
11 = CMD QUEUE 3
3 RSP Bit is on if error occurred while port was

attempting to build a response queue entry.

4 DFQ Bit is on if error occurred while port was
touching a command on the datagram free
queue.

5 MFQ Bit is on if error occurred while port was
touching a command on the message free
queue.

6 D L Bit is on if error occurred while port was

linking a command to a queue. Bit is off if
error occurred while port was delinking a
command from a queue. Bit is valid only
with bits 0,4, and 5.

7-11 MBZ Bits will be zero.

12-35 FLINK ADR Address of the FLINK word of the queue
entry in question.

Error word 1 (word 30) contains the API function word that the
port processor used to access memory when the memory corror
occurred. This word is written here in the same format as ft
appeared on the EBUS. The format of this word is given in the
following fiqure.

00 02 03 05 06 07 08
"ADDR' l ' ' k
FUNC Q
| CODE, I | l (
4
09 12 13 35
( { (
T T T T T T T T T
0 PHYSICAL ADDRESS
1 | | | L (cd |
1 BRI
MR-14257

Error word 2 (word 31) contains the register data on transmitter
or receiver spurious attention. The format of error word 2 is
given in the following figure.
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27 28 35

ZERO DATA

MR-14252-

Error word 3 (word 32) contains the channel logout word 1 written
by the port on any kind of channel error detected during or
immediatly after a DMA transfer. The format of error word 3 is

given in the following figure and described in the following
table.
00 01 02 03 04 05 08
MEM W l I I
1 —ADR| —WC] yxm 0
09 10 1 12 13 14 (o 35
) LR} I
LXE 0 LONG [SHORT| OVER [COMMAND LIST POINTER
wC wcC RUN |(ADR OF CURRENT CCW+1)
L 1 \ 1
1
MR-142563
Bits Name Description
01 MEM PE Memory parity error
02 -ADR PE Not address parity error
03 -WC=0 Channel word count did not = 0 when channel
did a store to EPT
04 NXM Channel reference did not exist in memory
09 LXE Error detected after port term transfer,
channel aborts next transfer
11 LONG WC Port completed transfer, but word count in
CCW not reached
12 SHORT WC Channel transferred data specified by CCW,
but port still has data
13 OVER RUN If device read, port sent data but channel

Error word 4
the port

buffers were full.

If device write, port req data but channel
buffers were empty

(word 33) contains channel logout word 2 written by

on any kind of channel error detected during or

immediately after DMA transfer. The format of error word 4 is
given in the following figure.

00 02 03 08
| 1 | I | | T )
OPCODE CURRENT WORD COUNT
| | | | ] | | -
p 09 13 14 o 35
] | | | T T VT T
CURRENT DATA
BUFFER ADDRESS
. | | | | ] {( 1
T

MR-14254
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STATUS FIELD

The STATUS field is updated by the port when it builds a response
queue entry. The various valid values of the STATUS field. are
defined below. Note that bit 0 of the STATUS field defines the
definition of the remaining bits.

00 01 02 04 05 07
o |cLos PATH A PATH B
ACK | NAK ‘NRSP ACK NAK jNRSP
MR-14259
BIT NAME DESCRIPTION
1 CLOS A packet had a retry failure on a path but was

transmitted successfully on the other path.
The path that failed and the type of failure
is indicated in the Path bits. The indicated
path is also marked as being bad in the vCDT
(Virtual Circuit Descriptor Table).

2 PATH A ACK  The packet was ACKed on this path.

3 PATH A NAK The packet was NAKed at least once on this
path.

4 PATH A NRSP The packet received No ReSPonse at least once
on this path.

5 PATH B ACK  The packet was ACKed on this path.

3 PATH B NAK = The packet was NAKed at least once on this
path.

7 PATH B NRSP The packet received No ReSPonse at least once

on this path.
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00 01 02 03 07
| I I |
1 A B ERROR TYPE
] ] ] ]
MR-14258
NAME DESCRIPTION
PTH A The error is associated with path A.
PTH B The error is associated with path B.
ERROR TYPE

(402)
(404)
(406)
(410)
(414)
(416)
(420)
(422)

(424)
(426)

(430)
(432)
(434)
(436)

(502)
(504)
(506)
(510)
(512)

ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

ERROR
ERROR

ERROR
ERROR
ERROR
ERROR

ERROR
ERROR
ERROR
ERROR
ERROR

[T

e oS W RN

0 =>
1=

12 =>
13 =>

0o

14 =
15 =
16 =
= 17

W

PATH ERRORS

=> Access Control violation.

=> Invalid Buffer Name.

=> Buffer Length violation.

=> packet size violation.

=> Local unrecognized command.
=> Internal port hardware error.

Invalid Remote port.

CRC error reported on
received packet.

No legal path.

Command not legal in disabled
state.

PLI data PE in SRC byte.

PLI data PE in OPC byte.

PLI data PE in body.

=> Port disabled during
processing.

Path Errors B

41 =
42 =>
=>
44 =>
45 =>

Wl
~
w

Remote unrecognized command
Virtual Cicuit closed
Retries Exhausted (NAK)
Retries Exhausted (NRSP)
Transmitter Timeout



(602)
(604)
(606)
(610)
(612)

(704)
(706)
(710)
(712)

ERROR
ERROR
ERROR
ERROR
ERROR

ERROR
ERROR
ERROR
ERROR

COMPUTER
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PATH A Errors

101 => Remote unrecognized command
102 => Virtual Cicuit closed

103 => Retries Exhausted (NAK)

104 => Retries Exhausted (NRSP)
105 => Transmitter Timeout

[T AT

B Errors

142 => virtual Cicuit closed
143 => Retries Exhausted (NAK)
144 => Retries Exhausted (NRSP)
=> Transmitter Timeout

[l
—
oS
gl

INTERCONNECT
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PORT PERFORMANCE MONITORING

The port microcode implements several counters which are under
the control of the port driver. The command queue entry Set
Counters (SETCNT) allows the port driver to point and/or clear the
counters. It also allows the port driver to enable or disable the
event counting. There is a mask that is used to control the
loading and enabling of the various event counters. For each
counter, there are 2 bits in the mask; the first bit enables the
counting of the event, and the second bit controls the clearing of
the event counter. The port driver may instruct the port to count
events for a specified port or a cumulative count for all ports.

The format of the SETCNT command is:

FLINK

BLINK

RESERVED FOR SOFTWARE

SOFTWARE

00 «#———»07|08 15116 23|24 31]32 @35
STATUS FLAGS 0oPC MBZ MBZ

00 31(32 «»35
XCT_ID MBZ

00 31|32 «#35
XCT_ID MBZ

00 19120 —— 31|32 4»35

MASK MBZ THRESH

00 23|24 31|324%35
MBZ PORT MBZ

RESERVED
FOR

6

7

QUEUE
LENGTH
=1

MA-14249
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WORD:BITS NAME DESCRIPTION

3:16-23 OPCODE OPCODE = 201 octal (SETCNT).

6:0-19 MASK This is the 18 bit mask used to control
the enabling and loading of the
counters.

6:0 PTH_A ACK If on, count ACKs received on Path A.

6:1 PTH A ACKC If on, clear the counter.

6:2 PTH A NAK If on, count NAKs received on Path A.

6:3 PTH_A NAKC If on, clear the counter.

6:4 PTH_A NRSP If on, count NO_RSPs received on Path A.

6:5 PTH_A NRSPC If on, clear the counter.

6:6 PTH B ACK If on, count ACKs received on Path B.

6:7 PTH_B ACKC If on, clear the counter.

6:8 PTH B NAK If on, count NAKs received on Path B.

6:9 PTH B NAKC If on, clear the counter.

6:10 PTH_B NRSP If on, count NO RSPs received on Path B.

6:11 PTH B NRSPC If on, clear the counter.

6:12 DG DISCARDED  The count of discarded datagrams because
of no DGFree Queue entries.

6:13 DG DISC CLR If on, clear the counter.

6:14 XMT CNT Count the packets transmitted to the
designated port.

6:15 XMT CLR If on, clear the counter.

6:16 RCV CNT Count the packets received from the

designated port.

6:17 RCV CLR If on, clear the counter.
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6:32-35

7:24-31

ERR_CNTR CLR

SET_THRESH

THRESH_VAL

PORT

-22-

If on, clear all error counters (see
CNTRD response) .

If on, load Port Recoverable Error
Threshold value.

Value to load for Port Recoverable Error
Threshold.

This is the designated port for which
the above counters will be tracked. If
the port value is set to 255, then the
counting will be done for all ports.

If the R (response) bit is set in the Set Counters command
(SETCNT) it will be placed on the Response Queue instead of the
DGFree Queue as a counters Set (CNTSET) command. The format for a
Counters Set (CNTSET) command is identical to the Set Counters
(SETCNT) command.

Every time the port enters the Enabled state, it will clear
all of the counters and set the PORT field to the “all ports"
value. The port driver reads these counters, with a Read Counters
(RDCNT) command. This command will return the information in the
various counters.
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The format of a Read Counters (RDCNT) command is:

FLINK (0]
BLINK 1
RESERVED FOR SOFTWARE 2
00 «————07]08 15]16 23]24 «——— 31[32e»35 3
STATUS FLAGS opPC MBZ MBZ
00— 31[32@»35] ,
XCT__ID MBZ
00e— 31[32ew 35|
XCT__ID MBZ
RESERVED QUEUE
FOR LENGTH
SOFTWARE -1
MR18250

DESCRIPTION

3:16-23 OPCODE OPCODE = 202 octal (RDCNT).
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The port will always generate a Counters Read (CNTRD) response
to the Read Counters (RDCNT) command.

The format of the Counters Read (CNTRD) response is:

FLINK

BLINK

RESERVED FOR SOFTWARE

00 «———»07|08 ¢————»15(16 23|24 31324+ 35
STATUS FLAGS oPC MBZ MBZ

00 31|32« 35|
XCT__ID MBZ

00 = 3132435
XCT__ID MBZ

MICROCODE VERSION

PATH A ACK COUNT

PATH A NAK COUNT

PATH A NO RESPONSE COUNT

PATH B ACK COUNT

PATH B NAK COUNT

PATH B NO RESPONSE COUNT

DATAGRAMS DISCARDED

PACKETS TRANSMITTED

PACKETS RECEIVED
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00 23]24 = 31[32% %35 14
DESIGNATED PORT
00 - 17118 - 35117
MOVER PAR PRE ERRORS CBUS PAR ERRORS
00 =— 17| 18 - 35|18
REG PLIPE ERRORS DATA PLIPE ERRORS
00 - 17|18 - EE]
CHANNEL ERRORS EBUS PAR ERRORS
00 +— 7)1
SPURR CHANNEL ERRORS 5 CBUS AVAIL ERRORS 38 20
0 < 17] 18 +— 35| o,
SPURR RCV ATTENTIONS SUPRR XMIT ATTENTIONS
00 =— 17 18 35| 22
XMIT BUFF PAR ERRORS TRANSMIT TIMEOUTS
23
RESERVED QUEUE
FoR (ENGTH
SOFTWARE !
MA-1a281
DESCRIPTION
3:15 ERROR This bit is set if the CNTRD was

generated as a result of a Planned. CRAM
Parity Error (see KLCI Error spec).

3:16-23 OPCODE OPCODE = 202 octal (CNTRD).

Words 17-22 are called the Port Recoverable Error Counters.
The errors have a threshold initially set to 5 by the port during
initialization. The threshold can be changed by the port driver
with the SETCNT command. The threshold has a value range of 0-17.
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DIAGNOSTICS
The following abstracts describe the CI20 diagnostic programs:

DFPTA Port Basic Device Diagnostic

DFCIA CIA Functional Diagnostic

DFSXA KL10 Channel/DTE20-Interaction Test

DFCIB CI20 Exerciser

DFCIC PDP10 Computer Intercconnect (CI) Responder

00000

DFPTA - PROGRAM ABSTRACT

DFPTA is the basic device diagnostic for the CI20/NI20 controller
on the KL10. It is intended to detect and isolate hard or stuck at
faults in the device. It is used by Manufacturing to repair
CI20/NI20 modules. It is used by Field Service to verify the
operation of a port or to isolate a fault to a replaceable module.

DFPTA tests one or two CI20/NI20 controllers. Each controller
consists of three port modules residing in RH20 slot #5 or #7.

DFPTA isolates faults to a network of failing chips. Each network
is a set of chips, generally functionally related. Typically,
several networks are printed, with the first network being the
most probable.

DFPTA consists of two major program sections.

o Test section - Contains all of the hardware tests. This
section is used to debug a module or verify a port.

o Debug section - Allows detailed manipulation or
inspection of the port.

DFCIA - PROGRAM ABSTRACT

DFCIA is a functional diagnostic intended to verify the
functionality of a CI20 port consisting of a 3 port modules,
Packet Buffer module, Link module, CI cables, and Star Coupler. It
attempts to isolate faults to one of three items - (1) 3 Port
modules, (2) Packet Buffer module, and (3) Link module + cables +
Star Coupler.

DFCIA tests the CI port consisting of three port modules residing
in RH20 slot #7 and a Packet Buffer module and a Link module
residing in a separate card cage.

DFCIA consists of two major program sections.
o Test section - Contains all of the hardware tests. This
section is used to functionally verify the port or to
isolate an actual problem.

o Debug section - Allows detailed manipulation or
inspection of the port.
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DFSXA - PROGRAM ABSTRACT

"MD-10-DFSXA" is the KL10 Channel/DTE20 interaction test for the
KL10 computer system. It provides the service engineer with a
software tool that permits interactive testing of all data
channels into and out of the KL10's internal memory. The program
can test up to eight KL10 I/0 Channels (RH20 MASSBUS Controllers
or MI20 or CI20 Ports) along with up to four front end PDP-11
Channels (DTE20 KL10 to PDP-11 interfaces).

The RH20 Channels may be tested in one of two modes of operation:
A, In internal loopback mode (deviceless), or

B. By writing/reading data to/from either an RP04 disk pack
or a TUl6 magtape drive.

The NI20 or CI20 Ports are tested in much the Same way as an RH20
Channel in internal loopback mode. Data transfers occur from KL10O
memory over the CBUS back to memory over the EBUS interface
(called a "write") or in the opposite direction (a "read").

The DTE20 Channels may be tested in one of two possible modes of
operation:

A. With only that minimum PDP-11 resident software required
to transfer data between "11" and "10" core, or

B. With a preconfigured DEC/X11 systems exerciser load
module resident in the PDP-11 front end and exercising
the "11" front end devices in parallel with the execution
of "DFSXA" on the "10" side.

NOTE
This is only permissible for restricted
front ends and does not apply to the
master DTE that is running "KLDCP".

The program provides comprehensive error and status reports that
permit the service engineer to evaluate system performance and aid
in detecting and isolating interactive system problems to the
faulty subsystem. This is the only program within the set of
DECSYSTEM-20 diagnostics that provides simultaneous testing of
both the PDP-11 front-ends and the KL10 I/0 channels.

DFCIB - PROGRAM ABSTRACT

The Computer Interconnect Exerciser (DFCIB) is designed to run
under the Diagnostic Monitor (KCSUB) in user mode only. It will
exercise the entire CI cluster or a desired subset of it. It is
designed to guarantee the integrity of the CI and isolate faults
to a failing node. The DFCIB will be the driver (controller) in a
two process system, the driven process (responder) will be
implemented by each node in the CI cluster. The DFCIB resident in
the KLIPA (IPA20) will communicate with responders using the
Cluster Test Protocol (CTP) and services provided under the
Systems Communications Service (SCS). It ensures compliance with
the CI Spec. for 1ID, Message, Datagram, and Data Transfer
functions. It will also provide System Performance Data to users.

DFCIC - PROGRAM ABSTRACT

The CI Responder is the slave portion of a master/slave pair of
cooperating programs. Its function is to receive and act according
to instructions from the master process referred to as a
Controller Process. In the CI environment, the Controller Process
may be the CI Node Tester (CINT) or a copy of the CI Exerciser
Program (CIE) running in some CI Node.

The CI Responder is a user mode only Program that will run under
the Tops-20 Operating System (Release 6.0 or newer). The Responder
will run during normal timesharing as an Operator Job and does not
require exclusive use of any System Resources.

Command and Response Packets are passed between Controller and
Responder Processes using the Cluster Test Protocol (CTP). The
System Communication Service (SCS) of the Operating System will be
used to send CTP messages over the CT.
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DESKEWING/ADJUSTMENT PROCEDURE

1.

10.

11.

12.

Deskew the port modules by performing the following steps. A
Tektronix 475 or equivalent (100 Mhz min) oscilloscope is
required.

Connect channel 1 of the oscilloscope to MTR MBOX CLK H,
4D33P1, on the CPU backplane. use a ground clip.

Set the time base to 20 ns.

Set channel 1 vertical gain to 0.5 V/division. SEt the ground
reference to 1.3 volts above horizontal center level of
oscilloscope. (MTR MBOX CLK H is an ECL signal,)

Set the oscilloscope sync to positive external.

Connect external sync input to CHTO H, 4BO09K1l, on the CPU
backplane. Use a ground clip.

Connect channel 2 to CDSl, EBUS CLK L, 2Al5F1, on the I/0
backplane. Set the channel 2 vertical gain to 0.5 V/division.
Use ground clip. To measure TTL voltages, set the ground
reference to 1.5 volts below horizontal center line of
oscilloscope.

push the Trigger View Switch of the oscilloscope and display
the external sync. Adjust the display, so that the rising edge
of the external sync aligns with the vertical center line of
the oscilloscope.

Display MBOX CLK H. channel 1. Identify the rising edge of
MBOX CLK H that occurs prior to the vertical center line of
the oscilloscope. Display channel 1 and channel 2.

put the KL10 in the override fault state. Remove the I/0 rear
door to access the I/0 backplane.

In slot 12 of the 1I/0 backplane, locate the bottom
potentiometer on the clock distribution module (M8559). Using
this potentiometer, adjust the FALLING edge of channel 2,,
EBUS CLK L so that it crosses the RISING edge of MBOX CLK H.
This crossing occurs on the horizontal center 1line of the
oscilloscope.

Disconnect all probes.
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This chart reflects all known CI20 hardware errors. It summarizes
the error interface between the Operating System and the Port
Hardware. It is recommended that the-reader be familiar with the
entire contents of this error specification before using this

chart.
Event

single
nonplanned
CRAM PARITY
error
0-7747

EBUS
PARITY
error
EBUS
PARITY
error

PLI Parity
error

DATA PATH
error

CBUS Parity
error
CHANNEL
ERROR

SHORT WORD
COUNT

ADDR. PAR
ERROR

NXM

MEM PAR
ERROR
OVERUN

CBUS AVAIL
error

EBUS
REQUEST err

MBUS

error

GRANT CSR
TTO

TRANS. BUF.
PARITY ERROR

INTERNAL PORT
ERR

FAILED SELF
TEST

Monitor Sees BUGINF BUGINF Data Reload =~ CI20
Microcode
CSR bit 6 KLPUCP CSR, UCODE Adr, Yes Yes
UCODE Data
CSR bit 6,24 KLPEBP CSR, UCODE ADR, No Yes
LAR 7752 PCB ERROR WORD 0
PAGE FAIL WORD
CSR bit 6,24 KLPEBQ CSR, UCODE ADR, No Yes
LAR 7753 PCB ERROR WORD 0
PCB ERROR WORD 1
CSR bit 6 KLPPPE " No Yes
LAR 7754
CSR bit 6,26 KLPDPP " No Yes
LAR 7756
CSR bit 6 KLPCBS " No Yes
LAR 7755
CSR bit 6 KLPSCE " No Yes
LAR 7763
CSR bit 6 KLPSWC " No Yes
LAR 7762
APR INT. **STANDARD** **STANDARD** No No
PCB CHAN WORDS 1+2
APR INT. **STANDARD** *%*STANDARD** No No
PCB CHAN WORDS 1+2
APR INT. **STANDARD** **STANDARD** No No
PCB CHAN WORDS 1+2
PCB CHAN WORDS 1+2 **STANDARD** **STANDARD** No No
CSR bit 6 KLPCBN CSR, UCODE ADR No Yes
LAR 7757 PCB CHAN WORDS 1 + 2
CSR bit 6 KLPERE CSR, UCODE ADR, No Yes
LAR 7760 =
CSR bit 7 KLPMBS CSR, UCODE ADR, No Yes
UCODE DATA
(TWO WORDS)
CSR bit 6 KLPCSR " No Yes
LAR 7761
STATUS FIELD KLPTMO CSR, UCODE VER, No No
TRANSMIT STATUS REG
STATUS FIELD KLPTPE CSR, UCODE VER, No No
TRANSMIT STATUS REG
CSR bit 6 KLPINP CSR, UCODE VER, No Yes
LAR 7750 UCODE ADR
CSR bit 6 KLPFST "o No Yes
LAR 7751
KLPTAE CSR, UCODE VER, No Yes

SPURIOUS TRANS CSR bit 6
ATTENTION ERR ' LAR 7764

UCODE ADR, TRANSMIT
STATUS REGISTER
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HARDWARE ERROR CHART (Cont)

Reload
Event Monitor Sees BUGINF BUGINF Data Microcode
SPURIOUS REC  CSR bit 6 KLPRAE CSR, UCODE VER, No
ATTENTION ERR LAR 7765 UCODE ADR, RECEIVE
STATUS REGISTER
SPURIOUS CHAN CSR bit 6 KLPSCE CSR, UCODE VER, No
ATTENTION ERR LAR 7763 UCODE ADR, CHAN LOGO

WORD 1

**STANDARD** implies that this error reporting has already been implemented
in previous releases of TOPS-20 and has not changed.

Excluding CI20 at start up, perform a switch register load and

display the KLI> prompt. Respond to the questions displayed
follows.

RSX-20F vb15-20 16:10 24-Aug-84

[SY0: redirected to DBO:]
[DBO: mounted]

KLI -- VERSION VB15-12 RUNNING

KLI -- ENTER DIALOG [NO,YES,EXIT,BOOT]?
KLI>YES

KLI -- KL10 S/N:3543., MODEL B, 60 HERTZ
KLI -- KL10 HARDWARE ENVIRONMENT:

MCA25 CACHE PAGER
MOS MASTER OSCILLATOR
EXTENDED ADDRESSING
INTERNAL CHANNELS

CABLE
KLI -- SELECT PAGE TABLE (FILE,BOTH,0,1]?

KLI>BOTH

KLI -- PAGE TABLE SELECTED: BOTH

KLI -- RELOAD MICROCODE [YES,VERIFY,FIX,NOJ?

KLI>YES

KLI -- MICROCODE VERSION 352 LOADED

KLI -- RECONFIGURE CACHE [FILE,ALL,YES,NO]?

KLI>ALL

KLI -- ALL CACHES ENABLED

KLI -- CONFIGURE KL MEMORY [FILE,ALL,REVERSE,FORCE,YES,NO]?
KLI>ALL

LOGICAL MEMORY CONFIGURATION
ADDRESS SIZE INT TYPE CONTROLLER
00000000 1024K 4 MG20 10
04000000 1024K 4 MG20 11

KLI -- LOAD KL BOOTSTRAP [FILE,YES,NO,FILENAME]?
KLI>YES

KLI -- WRITE CONFIGRATION FILE [YES,NO]?

KLI>NO

KLI -- BOOTSTRAP LOADED AND STARTED

BOOT V10.0(201)

BOOT>
ENTER THE PUBLIC STRUCTURE AND START EDDT
AS FOLLOWS:

BOOT> PS :/E
[(BOOT: [LOADING] [OK]
EDDT

as

ENTER RET COMMAND AT LOCATION KLPINI+l FOLLOWED BY STARTING

LOCATION OF THE MONITOR.

KLPINI+1l/ CONI 574,T1 RET

147G

Start
CI120

Yes
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C120 Labels
LABEL FOR MODULE  LOCATION
CAGE MUL 10109 LeFT
L0100 RIGHT
MR-14245

AIR FLOW FAULT LABEL IS PLACED OVER THE EXISTING CPU
AIR FAULT MESSAGE DECAL ON THE 863 FAULT SWITCH.

CAIR FLOW CPU/CI/NI '

MR-14246

Configuration Label Information SCOO8
A 8-Node/Single Path A 16-Node/Dual Path
o o
0-7 00 0-7 0-7 0-7
o o\
A Py 8-Node/Dual Path A .]l/
0-7 © 0 0-7 8-15 0 0 8-15
oo oo
B B
[}
0-7 00 0-7 0-7 bv 0-7
oo
, ‘ 1]
A 16-Node/Single Path B ././
0-7 bD 0-7 8-15 O O 8-15
oo
] ]
4
8-150 O 8-15
oo
361880601

TK-9219

star Coupler SC008 Configuration Path Label

The procedures for READ COUNTERS and SETTING THRESHOLDS will be
supplied at a later date.
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DOCUMENTATION

Refer to the NIA20 Reference Manual (Document No. EK-NIA20-RM) for
detailed functional/logic/installation descriptions. The Print
Sets can be ordered as follows:

Print set Order No.
NIA20-A MP-01984
NIA20-B MP-01907

NIA20-C MP-01908
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NIA20 CARD CAGE REAR VIEW
TOP

REAR PANEL CONNECTORS
CARD CAGE:

J1 DC POWER +5.0 VOLTS, GND

J2 DC POWER —5.2 VOLTS, GND

J3 PLI

J4 NIA20 INTERNAL TRANSCEIVER CABLE
J5 VOLTAGE MONITOR FOR +5.0 VOLTS
J6 VANE SWITCH

8 FOR
TA CI20
RB USE
RA ONLY

FAN SUBASSEMBLY :

J1 VAN SWITCH
J2 FAN AC

o &————0 ©
RA RB [___]TA TB
J4

MR-14241
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INTERNAL SLOT ASSIGNMENTS

TOP

MUL DECAL
(LOCATED ON SIDE DOOR)

MODULE LOCATION

7014103 RIGHT
L0072 LEFT

L0072 KL10 TO NI ADAPTER BOARD
7014103 BLANK MODULE ASSEMBLY

NIA20 CARD CAGE
(OPENED FRONT DOOR VIEW)

MR-14263
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MODULE LOCATIONS
RH/DTE/CI/NIA

The following NIA modules are located as indicated:

Slot Module

19 M3001 EBUS INTERFACE/PORT ALU

20 M3002 PORT MICROPROCESSOR CONTROL
21 M3003 CBUS/PLI INTERFACE

22}

23} BLANK MODULE ASSEMBLY

24}

Refer to Volume I DIAGRAMS MULS for all other slot assignments.
MBOX/EBOX
Slot Module

31 M8532-YA PI BOARD PIC
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GENERAL POWER SUPPLY SPECIFICATIONS

The following voltage measurements are
backplane of the option.

POWER SUPPLY TOLERANCE
TYPE OUTPUT MAXIMUM MINIMUM
702 VARIABLE
703 +10 +11.0 +9.4
+1.8 +1.9 +1.7
-3.0 -3.15 -2.85
705 +10 +11.0 +9.4
-15 -16.5 -14.5
706 +50 +54.0 +49.0
723 +8 +9.5 +7.8
725 -15 -18.0 ~-14.7
728 +10 +11.0 +9.5
-15 -16.0 =-14.5
732 VARIABLE
739 +53 +55 +52
+65 +65 +63
742/7420 +25 V +30 +20
-15 -16.5 -13.5
+3 +3.5 +2.5
744/7440 +5 +5.05 +4.95
745 -15 -15.05 -14.95
754 +20 +20.2 +19.8
-5 -5.05 -4.95
761 -2 NONE
-5.2 NONE
770 +15 +15.05 +14.95
778 -15 -16.5 -14.5
7131/7131A +5 +5.07 +4.93
+12 +12.18 +11.82
-2 -2.03 -1.97
-5.2 -5.28 =5.12

to

be -made from the
MAXIMUM RIPPLE
IN MILLIVOLTS
600
300
N/A
N/A

300
700

1500
600
900

700
700

600

250
250

N/A
N/A
N/A
150
450

450
150

450
700

50
100
50
50



H7420 NO. 1
+5 NIA20
. CARD
H744:H7440 CAGE
w5 1 2PeT17U
B F J1 s Ppr17L
ano Y1 3QPTI8U
H744 J1 a3PTI8-L
s 1 2PPTI0U
5 H J1 s eT19L
J1 33 PT20U
H744 GND ;1 a PR praoL
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SWITCH SETTINGS
DC Voltage Monitor Board (DEC P/N 5414506-01)

Sswitch 1 should be set to ON. All other switches should be OFF.
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CONTROL AND STATUS REGISTER (CSR)

RD/WR RD/WR
BIT BIT
NO. BIT DEFINITION KL10 PORT NO. BIT DEFINITION KL10 PORT
00 PORT PRESENT R H 18 CLEAR PORT w *
01 DIAG RQST CSR R H 19 DIAG TEST EBUF R/W N
02 DIAG CSR CHNG R/H H 20 DIAG GEN EBUS PE R/W *
03 * N 21 DIAG SEL LAR R/W *
04 RQST EXAM OR DEP R/H R/S 22 DIAG SINGLE CYC R/W *
05 RQST INTERRUPT R/H R/S 23 SPARE R/W *
06 CARD PARITY ERR R/C H 24 EBUS PARITY ERR H/R/C R/H
o7 MBUS ERROR R H 25 FREE QUEUE ERR R/C R/S
08 " * 26 DATA PATH ERR R/C R/S
03 * * 27 CMD QUEUE AVAIL R/S R/C
10 * * 28 RSP QUEUE AVAIL R/C R/S
iRl IDLE R R/W 29 * *
12 DISABLE COMPLETE R R/W 30 DISABLE R/S R/C
13 ENABLE COMPLETE R R/W 31 ENABLE R/S R/C
14 N N 32 MPROC RUN R/W R/H
15 PORT ID CODE 00 R H 33 PIA 00 R/W R
16 PORT ID CODE 01 R H 34 PIA 01 R/W R
17 PORT ID CODE 02 R H 35 PIA 02 R/W R

Ivos®D ¢

NOT DEFINED
READABLE

WRITABLE (SET OR CLEAR)

CLEARABLE ONLY
SETTABLE ONLY
HARDWARE CONTROLLED

MA.14248
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BIT NAME

00 | PORT

0l DIAG

02 DIAG

03 UNUSED

04 RQST EXAM OR DEP Used by the port microprocessor
request an EBus interrupt on PI level
00 (Examine or Deposit function)
setting of this bit immediately
generates the interrupt request.

05 RQST INTERRUPT Used by the port microprocessor
request an EBus interrupt on PI levels
01 through 07. The setting of this bit
immediately generates the interrupt

PRESENT

CSR CHNG

INTERCONNECT ADAPTER
-10-

CSR BIT DEFINITIONS

DEFINITION

RQST CSR When set, this diagnostic
indicates that the port has requested

access to the CSR.

it was last read by
micrporocessor.

Not used by either
microprocessor or the KL10.

request.

06 CRAM PAR ERR Indicates that a control

parity error has been detected.

this bit is set,

microprocessor will be immediately
halted and RQST INTERRUPT (CSR bit 05)

will be set. A hardware

(40 + 2n) interrupt will be forced.

A CRAM PAR ERR may be forced
to halt the port microprocessor at a
specific location (break point).

The port microprocessor
restarted (CSR bit 32 set)
bit is cleared.

07 MBUS ERR Indicates that more than

driver has been turned on at the same
time. That is, more than one set of
port logic is trying to drive the MBUS

at the same time.
1f this bit is set,

microprocessor will be immediately
halted and RQST INTERRUPT (CSR bit 05)

will be set. A hardware

(40 + 2n) interrupt will be forced.

The port microprocessor
restarted (CSR bit 32 set)
bit is cleared.

Indicates to the KL10 that the port is
present (installed and powered-up).

This diagnostic bit indicates that the
contents of the CSR have changed since
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CSR BIT DEFINITIONS (Cont

BIT NAME DEFINITION
08 UNUSED Neither the port microprocessor or the

KL10 uses this bit.

09 UNUSED Neither the port microprocessor or the
KL10 uses this bit.

10 UNUSED Neither the port microprocessor or the
KL10 uses this bit.

11 IDLE LOOP Indicates that the port microprocessor
is in the Idle Loop, and is not "hung"
in some other microcode routine.

12 DISABLE COMPLETE Informs the KL10 that the port
microprocessor has placed itself in
the DISABLED state.

13 ENABLE COMPLETE Informs the KL10 that the port
microprocessor has placed itself in
the ENABLED state.

14 UNUSED Neither the port microprocessor or the
KL10 uses this bit.

15 PORT ID CODE 00 Three-bit PORT IDENT CODE field.

15 PORT ID CODE 01 Informs software that this is a CI20

17 PORT ID CODE 02 port and not an RH20 controller.

Hardwired so that:

00
01
02

18 CLEAR PORT When set by the KL10, this bit resets
the port. The microprocessor is halted
and all pertinent registers and
control logic are placed in a reset
state.

The bit clears itself after the reset
function is completed.

19 DIAG TEST EBUF This diagnostic bit enables the KL10
to do an EBus interface loopback
function by loading and reading the
EBus buffer (EBUF). If the port is not
running (CSR bit 32 is reset) and this
bit is set, then a KL10:

DATAO loads EBus data into the EBUF.
DATAI places EBUF data on the EBus.

20 DIAG GEN EBUS PE This diagnostic bit enables the KL10
to test the EBus parity checker by
forcing it to decode an EBus parity
error. When this bit is set, EBUS PAR
ERR (CSR bit 24) will also be set on
the same = CONO, assuming there was no
real EBus parity error.

21 DIAG SEL LAR This diagnostic bit enables a KL10
DATAI to read the CRAM address,
contained in the Latch Address
Register (LAR). If this bit is set and
bits 19 and 32 are reset, then the
DATAI will cause the LAR contents to
be asserted on EBus D01-D12.
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BIT

22

23
24

25

26

27

28

29

30

31

32

33
35
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CSR BIT DEFINITIONS (Cont)

NAME

DIAG SINGLE CYC

SPARE

EBUS PARITY ERR

FREE QUEUE ERR

DATA PATH ERR

CMD QUEUE AVAIL

RESP QUEUE AVAIL

UNUSED

DISABLE

ENABLE

MPROC RUN

PIAOO
PIAOL
PIAO2

DEFINITION

This diagnostic bit enables the port
microprocessor to be single cycled. If
this bit is set and the KL10 sets
MPROC RUN (CSR bit 32), the port
microprocessor will execute one
microcycle and halt. MPROC RUN will be
cleared when the microprocessor halts.

The current address to be executed is
fetched from the RAM Address Register
(RAR) . The next address to be executed
is stored in the LAR at the completion
of the microcycle. The KL10 must read
the address from the Latch Address
Register (LAR) and load it into the
RAR before executing the next single
cycle.

Reserved for future software use.

When read by the KL10, this bit
indicated that an EBus parity error
has been detected. When written as a
"1" by the KL10, this bit will clear
itself and CRAM PARITY ERR (CSR bit
06) .

Used by the port to inform the Port
Driver that there are no free queue
entries available on either the
Datagram Free Queue or the Message
Free Queue.

Informs the Port Driver that the port
microprocessor has detected an error
in the DMA data path.

Used by the Port Driver to inform the
port that it has placed a command
queue entry on a previously empty
command queue.

Used by the port to inform the Port
Driver that it has placed an entry on
the previously empty Response Queue.

Neither the port microprocessor or the
KL10 uses this bit.

Used by the Port Driver to tell the
port to place itself in the DISABLED
state (set CSR bit 12).

Used by the Port Driver to tell the
port to place itself in the ENABLED
state (set CSR bit 13).

When -set by the KL10, this bit causes
the CRAM Control Register to reset and
enables the port microprocessor
clocks. The port will start cycling at
the address contained in the RAM
Address Register (RAR). The next and
subsequent addresses will be fetched
from the Am2910 sequencer.

Three-bit KL10 EBus Physical Interrupt
Assignment (PIA) field (PI level 01
through 07).
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KL10 MEMORY PORT CONTROL BLOCK (PCB)

PCB FORMAT ocT

COMMAND QUEUE INTERLOCK 0
COMMAND QUEUE FLINK 1

COMMAND QUEUE BLINK 2

RESERVED FOR SOFTWARE 3

RESPONSE QUEUE INTERLOCK 4
RESPONSE QUEUE FLINK 5

RESPONSE QUEUE BLINK 6

RESERVED FOR SOFTWARE 7

UNKNOWN PROTOCOL TYPE FREE QUEUE INTERLOCK 10
UNKNOWN PROTOCOL TYPE FREE QUEUE FLINK 11
UNKNOWN PROTOCOL TYPE FREE QUEUE BLINK 12
UNKNOWN PROTOCOL QUEUE ENTRY LENGTH 13
RESERVED FOR SOFTWARE 14

PROTOCOL TYPE TABLE STARTING ADDRESS 15
MULTI-CAST ADDRESS TABLE STARTING ADDRESS 16
RESERVED FOR SOFTWARE 17

ERROR LOGOUT O 20

ERROR LOGOUT 1 21

EPT CHANNEL LOGOUT WORD 1 ADDRESS 22
EPT CHANNEL LOGOUT WORD 1 CONTENTS 23
PCB BASE ADDRESS 24

PIA ASSIGNMENT 25

RESERVED TO PORT 26

CHANNEL COMMAND WORD 27

READ COUNTERS DATA BUFFER STARTING ADDRESS 30

MR-14261
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PORT CONTROL BLOCK

The Port Control Block is used to anchor the queues at a known
point in the host memory and to provide certain initial parameters
to the port. The queues are used to pass commands from the
port-driver software to the port for either local execution or for
transmission over the NI wire. The queues are also used by the
port to pass responses back to the port driver software and to
deposit packets received over the NI wire.

The Port Control Block (PCB) is a data structure based in the host
memory that allows the sharing of the queues by the port driver
and the port. The Port Control Block is pointed to by port
register 2, the PCB Base register.

The port is informed of the location of the PCB at microcode
initialization time by the port driver software. When this is
detected by the port, it will cache the following variables from
the PCB: the unknown protocol type queue entry length, the
protocol type table starting address, and the multi-cast address
table starting address.

Both the host port driver and port read and write locations in the
PCB. There is exactly one PCB for each NI port controlled by the
host system. The PCB is the main control structure for the NI
port. It anchors all of the tables and queue structures. The PCB
contains queue headers to anchor the command queue, the response
queue, and the unknown protocol type free queue. Base pointers to
the Multi-cast address table, and the protocol type table are
located in the PCB. In addition, an error logout area, and several
free words provided for the use of the driver program are included
in the PCB. The reserved words will never be altered or examined
by the NI port. The error logout area may be written at any time
by the port to record an error event.

Queue Headers - A queue consists of a queue header which anchors
the queue and a number of entries, each occupying a spot on the
queue. All LCG NI queues are doubly linked structures. The queue
header and each queue entry contain a forward link (FLINK) and a
backwards link (BLINK). The forward link of a queue header points
at the first entry of the queue. The forward link of a queue entry
points to the next entry of the queue, if any. The backwards link
of a queue header points at the last entry of the queue. The
backwards link of a queue entry points back at the entry before
the entry on the queue, if any. If an flink does not point to a
queue entry, it points at the queue header flink. If a blink does
not point to a queue entry, it points at the queue header flink.
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Queue headers anchor a queue structure. A queue header may be
located in the PCB, or located in host memory as a free standing
structure. A queue header is composed of a reserved word, a FLINK,
a BLINK, and a Queue Length. The FLINK (forward link) points to
the first word, the FLINK, of the first entry of the The
BLINK points to the FLINK word of the last entry of the queue. The
first and last entries may be the same entry. If there are no
entries on the queue, the queue header FLINK points to itself.

Queue Interlocks - The NI20 requires special KL10 microcode
support to allow the NI20 to perform a memory increment operation
using read-pause-write memory references. This is needed to allow
the port to interlock the queues.

There is a separate interlock word for each queue. When a queue is
available, the corresponding interlock word has a value of -1,
When either the operating system or the port want to interlock the
queue, they must perform a noninterruptable increment-store-test
operation, such as an AOSE. If the incremented location has a
value of zero, then the queue has been successfully interlocked
and the process may now manipulate the queues. If the incremented
value is greater than zero, then the queue is not available. The
interlock word should not be set back to zero. When the process is
finished with the queues, the interlock word must be set back to
-1 (all ones). This marks the queue as available. Both the port
driver and the port microcode are responsible for leaving the
queues in a well defined state. The PCB must be allocated starting
on a four word boundary.
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The Error Words (Words 20, 21) are written by the port when it
encounters fatal errors associated with Queue manipulation. This
error reporting strategy requires the port to write as much
information as possible directly into the host memory. This
approach requires the smallest subset of port hardware and
microcode to be working to report these errors.

The information in these words provides sufficient data for the
port driver to determine the type of error and where the error
occurred. When the error is detected, the port will write the
contents of the Error Words in the PCB, enter the Disabled State,
and generate a host interrupt.

The format of Error Word 0 is:

00 01 02 03 04 08
—
| | | T I )
CMD MBZ RESP MUST BE ZERO
] ] ] ] ] A
]
09 1" 12 35
( B
T T T T T L I !
FLINK ADDRESS
{ 1 ] ] ] £ | ]
1)
MR-14256
BITS NAME DESCRIPTION
0 CMD Error occurred while reading a command
queue entry.
1-2 MBZ These bits will be zero.
3 RESPONSE This bit is on if the error occurred
while the port was attempting to build
a response queue entry.
4-11 MBZ These bits will be zero.
12-35 FLINK ADR This is the address of the FLINK word

of the queue in question.

Error Word 1 contains the API function word that the port
processor used to access memory when the memory error occurred.
This word is written here in the same format as it should have
appeared on the EBUS.

The format of this word is:

00 02 03 05 06 07 08
I | | T )
ég%‘; FUNC Q
| ] | | ] 41)
. 09 12 13 (0 35
L | | | | BRI |
0 PHYSICAL ADDRESS
. | | | 1 1 (o |
T ) T
MR-14257

Word 22 of the PCB is written by the port during initialization
time with the address of the EPT Channel Logout Word 1 which the
port gets from the port driver software. Words 22 and 23 of the
PCB are used by the port during Channel Error recovery.
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Word 23 contains the Channel Logout Word 1 written by port on any
kind of channel error detected during or immediately after, a DMA
transfer.

The format of Error Word 3 is:

00 01 02 03 04 05 08
| | I
1 | MEM|=ADR|-WC | yxm 0
PE PE =0 | i |
09 10 1 12 13 14 o 35
| ) ) |
LXE 0 LONG |SHORT| OVER ADDR OF CURR
wcC WC | RUN ( (%CW+1
: ) )
MR-14255
BITS NAME DESCRIPTION
ol MEM PE Memory Parity Error.
02 ~-ADR PE Not Address Parity Error.
03 ~WC=0 Chan Word Count did not = 0 when chan
did a store to EPT.
04 NXM Chan ref non exist mem.
09 LXE Error detected after port term

transfer. Chan aborts next transfer.

11 LONG WC Port comp Xfer, but word count in CCW
not reached.

12 SHORT WC Chan Xferred data spec by CCW, but
port still has data.

13 OVER RUN If device read, Port sent data but
chan buff was full. If device write,
Port req data but chan buff was empty.

Word 24 of the PCB is the address of the first word of the PCB;
the NI20 has no other way of finding the PCB.

Word 27 is reserved for the Channel Command Word. The port will
write a CCW-style word here when it wishes to tranfer data over
the KL10 CBus. The port driver is responsible for writing a
Channel Jump Word into the appropriate EPT location corresponding
to the RH20 backplane slot that the NI20 is installed in.

Word 25 is always reserved to the port microcode for its use; the
port driver should never write this location nor depend upon its
value.
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Word 30 of the PCB is a pointer to the beginning of the Read
Counter Data Buffer. This address is supplied by the port driver
software at initialization.

When the NI20 is being initialized, the port driver must set up
the channel to transfer the contents of the PCB into the port.
This is done by setting up a CCW to transfer 3 words starting with
word 24 of the PCB from KL10 memory to the channel. The port will
start the channel and will read the contents of these locations.
This provides the port with the base of the PCB, and its PI
assignment.

It is important to realize that since the port will be using the
channel to transfer large blocks of data, the channel will be
writing logout information into the EPT. An error that the channel
discovers will be reported in the usual manner via the EPT.
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DIAGNOSTICS
The following abstracts describe the NIA20 diagnostic programs:

DFPTA Port Basic Device Diagnostic
DFNIE NIA Module (L0072) Diagnostic
DFNIA NIA20 Functional Diagnostic
DFNIB Network Interconnect Exerciser

oo0oo0 o

DFPTA - PROGRAM ABSTRACT

DFPTA is the basic device diagnostic for the CI20/NI20 controller
on the KL10. It is intended to detect and isolate hard or stuck at
faults in the device. It is used by Manufacturing to repair
CI20/NI20 modules. It is used by Field Service to verify the
operation of a port or to isolate a fault to a replaceable module.

DFPTA tests one or two CI20/NI20 controllers. Each controller
consists of three port modules residing in RH20 slot #5 or #7.

DFPTA isolates faults to a network of failing chips. Each network
is a set of chips, generally functionally related. Typically,
several networks are printed, with the first network being the
most probable.

DFPTA consists of two major program sections.

o Test section - Contains all of the hardware tests. This
section is used to debug a module or verify a port.

o Debug section - Allows detailed manipulation or
inspection of the port.

DFNIE - PROGRAM ABSTRACT

DFNIE is the hardware diagnostic for the Network Interface Adapter
(NIA) on the KL10. It is intended to detect and isolate hard or
stuck at faults in the device. It is used by Manufacturing to
repair NIA modules. It is used by Field service to verify the
operation of an NIA and to isolate a fault to the replaceable
module (NIA).

DFNIE tests one NIA controller. Each controller consists of an
NI20 port in RH20 slot 5.

DFNIE isolates faults to a network of failing chips. Each network
is a set of chips, generally functionally related. Typically,
several networks are printed, with the first network being the
most probable.

DFNIE consists of two major program sections.

o Test section - Contains all of the hardware tests. This
section is used to debug a module or verify proper
hardware operation of the NIA.

o Debug section - Allows detailed manipulation or
inspection of the PLI.
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DFNIA -~ PROGRAM ABSTRACT

DFNIA is a functional diagnostic intended to verify the
functionality of an NI20 port consisting of 3 Port Modules, an NIA
module, H4000 Transceiver, and an NI cable. It attempts to isolate
faults to either of - (1) 3 Port Modules, and (2) NIA module +
H4000 Transceiver + cables.

DFNIA tests the NI port consisting of three port modules residing
in RH20 slot #5 and an NIA module residing in a separate card
cage.

DFNIA consists of two major program sections.

o Test section - Contains all of the hardware tests. This
section is used to functionally verify the port or to
isolate an actual problem.

o Debug section - Allows detailed manipulation or
inspection of the port.

DFNIB - PROGRAM ABSTRACT

The Network Interconnect Exerciser exercises from a KL10 system
the ability of all nodes on an NI network to communicate with each
other. Testing is done using the Low Level Maintenance Operations
(LLMOP) of the NI. DFNIB does not interfere with normal NI network
traffic and runs concurrently with normal NI-DECNET network
traffic. DFNIB is a USER mode-only diagnostic and requires TOPS-20
Version 6.0 or later with NI-DECNET support. DFNIB 1is a
self-cgntained program and does not require any diagnostic support
programs.

USERS AND USES

DFNIB is a part of the standard KL10 Diagnostic package and is
available to those users who are eligible to receive KLI10
diagnostics and related updates.

The program is designed for the use by engineers and technicians
who are qualified to test and maintain NI networks. In order to
run the diagnostic, the user will be required to have maintenance,
wheel or operator privileges.

Some typical DFNIB uses:

Installation testing of a new node.
Installation acceptance of a new node.
Isolation of faulty nodes.
Verification of a repaired node.
Exercising an NI network.

00000

PRE-REQUISITE SOFTWARE

DFNIB requires TOPS-20 with NI-DECNET running. TOPS-20 assumes
that no solid faults exist in the KL10 cgu/memory/nqde Hardware.
The following diagnostics should be run prior to running TOPS-20.

o CPU and MEMORY diagnostics (all)
o NI NODE diagnostics (all)
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DESKEWING/ADJUSTMENT PROCEDURE

1.

12.
13.

14,

Deskew the port modules using a Tektronix 475 (or equivalent
100 MHZ minimum) oscilloscope by performing the following
steps (see Figure).

Connect channel 1 of the oscilloscope to MTR MBOX CLK H,
4D33P1, on the CPU backplane. Use a ground clip.

Set the time base to 20 ns.

Set channel 1 vertical gain to 0.5 V/division. Set the ground
reference to 1.3 volts above the horizontal center level of
the oscilloscope. (MTR MBOX CLK H is an ECL signal.)

Set the oscilloscope sync to positive external.

Connect external sync input to CHTO H, 4HO09K1 on the CPU
backplane. Use a ground clip.

Connect channel 2 to CDS1, EBUS CLK L, 2A2lF1 on the I/O
backplane. Set the channel 2 vertical gain to 0.5 V/division.
Use a ground clip. To measure TTL voltages, set the ground
reference to 1.5 volts below the horizontal center line of the
oscilloscope.

Press the Trigger View Switch of the oscilloscope and display
the external sync. Adjust the display, so that the rising edge
of the external sync aligns with the vertical center line of
the oscilloscope.

Display MBOX CLK H, channel 1. Identify the rising edge of
MBOX CLK H that occurs prior to the vertical center line of
the oscilloscope. Display channel 1 and channel 2.

Put the KL10-E in the override fault state. Remove the I/0
rear door to access the I/0 backplane.

Locate the bottom potentiometer on the clock module (M8559) in
slot 12 of the I/0 backplane. Using this potentiometer, adjust
the FALLING edge of channel 2, EBUS CLK L so that it crosses
the RISING edge of MBOX CLK H. This crossing occurs on the
horizontal center line of the oscilloscope.

Disconnect all probes.

Mount the KLAD back on the front end RP06.

Load and run diagnostic DFPTA to verify proper functioning of
the port modules. If the modules fail, troubleshoot as

directed by the diagnostic. If the modules are functioning
properly, continue with the installation.
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NIA20 LABELS

CARD CAGE MUL LABEL

MODULE  LOCATION

7014103 RIGHT
L0072 LEFT

MR-14243
AIR FLOW FAULT LABEL

(PLACED OVER THE EXISTING CPU AIR FAULT
MESSAGE DECAL ON THE 863 FAULT SWITCH)

‘ AIR FLOW CPU/CI/NIA '

MR-14244
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RA81 ERROR CODES

SYSTEM FAULT CODES
The RA81 drive errors and fault display codes are listed below.

NOTE
Loop-back plugs 1left in the drive
following execution of Diagnostic Test C
cause multiple false error codes to be

displayed.
Drive Error Display Codes

Error

Code Name

01 Spindle motor speed transcuder timeout

02 Spindle speed of 100 r/min not reached in 6 seconds
during spin-up

03 Spindle not accelerating during spinup

04 Spindle speed of 3420 r/min not reached in 40 seconds
during spin-up

05 Start-up being inhibited by power sequencing grant not
present or start in progress (SIP) present (this could
be legitimate status)

06 Microcode fault

07 Level two message frame sequencing error

08 Level two message checksum error

09 SDI message framing error

0A Invalid operation code parity for level 1 or 2 message

0B Invalid operation code for a level 1 or 2 message

oc Invalid operation length for a level 2 message
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Drive Error Display Codes (Cont)

Error

Code Name

0D Status error byte nonzero while attempting to execute a
command

OE Group select code nonzero while attempting to execute a
command

OF Write protect switch is +in the PROTECT position while
attempting to write enable the drive

10 Invalid error code sent by slave

13 Fine track not reached during detent mode

15 Too much time taken to execute a seek or recal command

16 Guard band detected while performing a seek command

17 seek logic difference counter decremented past 0 before
expected cylinder was reached

1A Seek command contains an invalid cylinder address

1B Velocity calibration detected too many bad seeks

1C Unsuccessful recalibrate command detected during a
velocity calibration

1D Drive seeks are more than 10% too fast

1E Drive seeks are more than 15% too slow

1F A sector pulse is detected during the execution of a
read or write of a sector

20 A parity is error detected on the controller real-time
state line

21 Two or more pulses of the same polarity are detected on
the controller real-time state line (control pulse
error)

22 Two or more pulses of the same polarity are detected on
the controller write command data line (data pulse
error)

23 Spindle motor interlock broken (belt tension lever is
released)

25 Servo error (SVOCHK) detected (off track during detent
mode)

26 spindle speed is detected as being less than 3420 r/min
(3600-5%)

27 HDA temperature too high
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Drive Error Display Codes (Cont)

Error

Code Name

28 Servo module temperature too high

29 Invalid error recovery level specified

2A Invalid subunit specified

2B Invalid region specified in a diagnose command

2c Seek or recal command attempted thile the spindle is not
spinning

2D Invalid command timeout value given

2E Controller flags are detected prohibiting drive spinup

2F RUN/STOP switch is in the stop position while attempting
a run command

30 Write current is turned on without write gate being
asserted .

31 A read command is attempted with write gate asserted

32 A read or write command is attempted while the drive is
faulted

33 A burst error is detected while writing

34 Read data separator/encoder error

35 Write unsafe error detected while attempting a write
command

36 Short circuit detected in head winding

37 No write current detected with write gate asnertoed

38 A read command is attempted with multiple heads selected

39 A write command is attempted while the positioner is off
track (not detented)

3a A write command is attempted while the drive is write
protected

3B Servo/HDA interlock broken

3C Servo interlock broken

3D

Read/Write interlock broken
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Drive Error Display Codes (Cont)

Error
Code Name
3E Control panel interlock broken
3F pPersonality module interlock broken
40 Invalid R/W region specified
41 SDI controller response timed out
42 Drive not in an on-line state while attempting a seek
command
43 R/W READY not set while attempting a real-time command
44 Format enable not set while attempting a format command
45 Real-time command contains an invalid head (track)
address
46 R/W safety interrupt occurred with no cause bits set
47 Disconnect command contains an incorrect TT bit
48 Invalid write memory offset or byte count
49 Invalid command found while in topology mode
4A Drive is disabled by DD bit
4B Index pulse error
4D Bad embedded servo data found during a write command
50 Slave diagnostic timeout
NOTE

This error ‘could be the result of the

positioner lock lever in the lock

position.
51 The sector/byte failed to count properly
52 Group 0 cannot be selected
53 Group 1 cannot be selected
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Drive Error Display Codes (Cont)

Error

Code Name

54 R/W head select error while executing the head select
multiplexer test

57 Master RAM timer faulty

60 R/W head select error while executing read/write test

61 R/W data setup error (diagnostic write data register not
equal to diagnostic read data reg.)

62 The data from 3 or more heads is bad while executing the
read-only test

63 The data from 1 or 2 heads is bad while executing the
read-only test

65 Read/Write test sector could not be found within two
revolutions of the disk

66 Read failure caused by servo being off-track

67 Write test cannot be executed because Test F was not run
or failed

68 Read-only cylinder cannot be reformatted without jumper

69 Read/Write diagnostic comparison circuitry never detect:
an error

6F Diagnostic write attempted while write protected

70 Command available timeout error during execution of PCB
wrap test

71 SDI INIT always asserted

72 No control clock or framing error occurred during
execution of PCB wrap test

73 Microprocessor and PCB board data bus communication
error

74 Initial personality board status incorrect for off-line
condition

75 Failure in control clock error detect circuit

76 Failure in data clock error detect circuit

77 Port A select latch failed

78 Port A data transmitter/receiver error

79 Port A control line transmitter/receiver error

7A

Port B select latch failure
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Drive Error Display Codes (Cont)

Error

Code Name

7B spindle motor spinning while attempting PCB test
7C Received error in frame code during PCB wrap test
7D Received error in data byte during PCB wrap test
80 Consistency fault detected in master ROM

81 Command available did not reset after reading data
82 Frame code did not reset after reading data

83 Cannot receive SDI INIT from Port B

84 INIT bit not clear following INIT

85 Master RAM 0 failed RAM test

86 Master RAM 1 failed RAM test

87 Checksum error detected in master ROM 0

8F Checksum error detected in master ROM 1

90 port B data transmitter/receiver error

91 port B control line transmitter/receiver error

92 Port A wrap-around error

93 Response serializer error

94 Loop-around frame not received properly

95 Loop-around frame was not decoded properly

96 Loop-around frame data byte was not received properly
97 Checksum error detected in master ROM 2

9F Checksum error detected in master ROM 3

A0 Unable to clear faults at R/W safety register

Al Unable to force head short error while writing
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Drive Error Display Codes (Cont)

Error

Code Name

A2 Unable to force multiple head select error while reading

A3 Unable.to force read gate and write gate active at the
same time

A4 Unable to force write current without write gate

AS Unable to force write gate without write current

A6 Unable to force a miscompare of the data from the write
compensation logic and the read encoder logic

A7 Checksum error detected in master ROM 4

A9 Servo fault caused a R/W forced fault

AA Servo fault caused a R/W forced fault

AA Diagnostic firmware OK prompt code

AF Checksum error detected in master ROM 5

BO Test will not run due to a drive fault

B3 Bus test error in microprocessor module

B4 Bus test error in personality module

B6 UART transmitter/receiver error

B8 Stream test write clock not active

B9 Stream read clock not active

BA Stream buffered servo clock not active

BB Stream ECL write data not present

BC Stream encoded data not present

BD Stread decoded read data not present

BE Stream ECL read data not present

BF Unable to reset stream bit

Cco

Fine track timer error
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Drive Error Display Codes (Cont)

Error

Code Name

D9 Load from inner guard band failed

DA spindle not spinning

DB Diagnostic seek failed

DC Incorrect parameters entered during execution
drive-resident diagnostics

DD Recalibrate error

DE Low velocity seek error

DF Spinup failed

EO Random seek error

El Integrator error

E2 Slave ROM consistency error

E3 Checksum error on slave ROM 0O

E4 Checksum error on slave ROM 1

ES Checksum error on slave ROM 2

E6 Checksum error on slave ROM 3

E7 Test execution code

E8 Error in slave RAM 0

E9 Error in slave RAM 1

EE Incorrect test parameter entered

FO Slave uncommanded spin-down

Fl Slave load timeout

F2 Slave sent an unexpected message

E3 Slave received a bad command packet
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Drive Error Display Codes (Cont)

Error
Code Name
F4 Slave operation code parity error
F5 Slave received an invalid operation code
Fé6 Master received-a bad status packet from slave
F7 Slave recalibrate timeout
NOTE
This error could be the result of the
positioner 1lock 1lever in the 1lock
position,
F8 Slave seek timeout
F9 Slave offset timeout
FA Slave spin-up timeout
FB Slave spin-down timeout
FC Slave send status timeout
FD Slave initialization timeout

EE

lave speed check timeout
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FRONT PANEL FAULT IDENTIFICATION

To identify faults called out by the front panel indicator lights,
the following table shows the status of the front panel lights for
each type of error reported.

Drive Front-Panel Fault Identification Codes

RUN/ WRITE Status Byte
Fault Condition sToP| FAULT | RDY |PROT A B 15 Hex Code
Index error on on 11
Master/slave
error on on 12
Servo diagnostic
test error on on on 13
Microprocessor
fault on . on 14
Drive disabled
by DD bit on on on 15
Servo coarse
positoning error on on on 16
piagnostic idle
loop test error on on on on 17
Spin error on on 18
Write and bad
embedded data on on on 19
Servo fine
positoning error on on on 1A
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Drive Front-Panel Fault Identification Codes (Cont)

RUN WRITE Status Byte
Fault Condition STOP | FAULT| RDY| PROT A B 15 Hex Code
R/W diagnostic
test error on on on on 1B
SDI error on on |on 1C
Write enable
and write protect
asserted error on on on [on 1D
Spindle motor
interlock error on on on |on 1E
Servo or HDA
overtemp error on on 30
Servo/microprocessor
interlock error on on on 32
R/W command error on on on 34
Control panel/
microprocessor
interlock error on on on on 36
R/W unsafe error on on on 38
Read/write
microprocessor
interlock error on on on on 3A
Servo/HDA
interlock error on on on fon 3C
Personality/
microprocessor
interlock error on on on on |on 3E
Microprocessor
hardcore test
error on on on on on |on 3F
DC low on on on on fon *

NOTE

The DC Low condition locks up the drive
logic and therefore cannot have a
hexadecimal code represented by the host
system diagnostics.
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RA60 FRONT PANEL CODES

The following table provides a description of the fault, indicates
the front panel light configuration, and identifies the HEX code
of the lights.

Insert Art

Description rRTJkT/. |--—-| ;- ~ GRITE :-"" :—‘: :-- - ’-:
[N ' .

of Error | STOP) |FAULT, (RDY} [PROT | | 1B § | Hex Code

Microcode error

(not sent to

front panel) * of f off off off off 00
Heads home

switch fault * on off off off on 0l
Front panel fault * on off off on off 02
Long spin-up

time fault * on off off on on 03

Bad servo

samples fault * on off on off on 05
Bad velocity fault * on off on on off 06
Linear mode fault * on off on on on 07
Retry on

seek fault * on on off off off 08

Lost servo
samples fault * on on off off on 09

Heads home switch
would not open * on on off on off 0A

Master processor
fault * on on of f off off 10

sDI fault * on on off off on 11

Invalid SDI
level 1 command * on on off on on 13

Master processor
fault on on on on on on 3F

*The run/stop switch may be on or of f depending on the state of
the drive.
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RA60 FRONT PANEL FRU CALLOUT

The fault code,

failing FRUs are shown below.

HSC SUBSYSTEM

a description of the fault, and the most likely

RA60 Front Panel Fault Codes

Front
Panel
Codes Description Most Likely FRU Failure
00 Microcode error
(not sent to front panel 1. None
01 Heads home switch fault 1. Push heads home
2. Check P803
3. Heads home switch
assembly
02 Front panel fault 1. Front panel module
2. Drive logic module
3. Front panel ribbon
cable
03 Long spin-up time fault

1. Check spindle motor
connections

2. Heat sink module

3. Spindle motor

4. Drive logic module
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RA60 Front Panel Fault Codes (Cont)

Front
Panel
Codes Description Most Likely FRU Failure
05 Bad servo samples fault 1. Pack
2. Post amp/data separator
module
3. R/W preamplifier module
4, Heads
06 Bad velocity fault 1. Pack
2. Post amp/data separator
module
3. R/W preamplifier module
4., Drive logic module
5. Positioner assembly
07 Linear mode fault 1. Pack
2. Post amp/data separator
module

3 Drive logic module
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HSC SUBSYSTEM

RA60 Front Panel Fault Codes (Cont)

Front
Panel
Codes Description Most Likely FRU Failure
08 Retry on seek fault 1. Pack
2. Post amp/data separator
module
3. R/W preamplifier module
4. Drive logic module
09 Lost servo samples fault 1. Pack
2. Heads
3. Post amp/data separator
module
0A Heads home switch would 1. shipping pin not removed
not open 2. Check P803
3. Heads home switch

assembly
Heatsink module
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RA60 Front Panel Fault Codes (Cont)

Front
Panel
Codes Description Most Likely FRU Failure
10 Master processor fault . 1. Drive logic module
2. SDI module
3. Post amp/data separator
module
4, Backplane module
11 SDI Faults 1. SDI Module
2. Drive logic module
3. SDI cable
4. Backplane module
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HSC SUBSYSTEM

RA60 Front Panel Fault Codes (Cont)

Front
Panel
Codes Description Most Likely FRU Failure
13 Invalid sDI 1. SDI module
level 1 command 2. Post amp/data separator
module
3. R/W preamplifier module
4. Backplane module
3F Master processor fault 1. Drive logic module
2. SDI module
3. Post amp/data separator
module
4. Backplane module
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RA60 ERROR MESSAGES

The following table provides the error code, a description of the
error, and indicates the most likely failing Field Replaceable
Units (FRUs).

RAG60 Error Messages

Error
Code Description Most Likely FRU Failure
01 Command cannot be executed with | 1. None
the drive in its current state
02 Nonexistent head or cylinder
requested with seek
03 Opcode was not one of six valid
opcodes
04 Cover was not closed when run
was issued
05 Lid not locked when run command
was issued
06 pProgram error during head load
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HSC SUBSYSTEM

RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
08 Heads were not home when run 1. Push heads home
command was issued
2. Check P803
09 Heads home switch opened
during spin-up 3. Heads home switch
assembly
0A Heads home switch would not
close during unload
0B Cover or 1id lock opened

during head load
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RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
oc Spin-up L not low during spin-up| 1. Front panel module
10 Lid lock open during spin-up 2. Drive logic module
11 Cover open during spin-up 3. Front panel ribbon
cable

12 Cover or 1id lock opened

during head load
13 Lid not locked while run

command was issued
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RA60 Error Messages (Cont)

HSC SUBSYSTEM

Error

Code Description Most Likely FRU Failure

18 Spin-up required too long 1. Check spindle motor
a time connections

19 Motor sample would not change 2. Heat sink module
during spin-up

20 Spin-up required to short a 3.  spindle motor
time

24 Too long to acquire spindle 4. Drive logic module

speed control on head load
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RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
26 More than 32 sectors to 1. Pack
settle on track
27 More than 32 sectors to 2. Post amp/data
settle on track retry failure separator module
28 Too many bad servo samples 3. R/W preamplifier
during RTZ
29 Too long to acquire good 4, Heads
samples on head load
2A Head load seek did not return
to track 0
2B Bad servo samples when bumping
guard band on head load
2C Bad servo samples during RTZ
on head load
2D Bad samples during linear mode
2E Off speed when in linear mode
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HSC SUBSYSTEM

RA60 Error Messages (Cont)
Error j
Code Description Most Likely FRU Failure
2F Off track in linear state 1. Pack
30 Velocity too high during RTZ 2. Post amp/data
on head load separator; module
31 Velocity too low during RTZ 3. R/W preamplifier
on head load module
32 Bad Velocity on seek 4. Drive logic module
5. Positioner assembly
38 Too long to get on track in 1. Pack
linear mode
2. Post amp/data
separator module
3 Drive logic module
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RA60 Error Messages (Cont)
Error
Code Description Most Likely FRU Failure
40 Retry on seek due to bad 1. Pack
servo samples
2. Post amp/data
41 Retry on seek due to bad separator module
servo samples failed
3. R/W preamplifier
42 Retry on seek due to bad module
guard band flags
4. Drive logic module
43 Retry on seek due to bad
guard band flags failed
44 Retry on see due to seek
timeout
45 Retry on see due to seek

timeout failed
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RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
46 Retry on seek due wrong 1. Pack

grey code

2. Heads

47 Retry on seek failed due

to wrong grey code 3. Post amp/data

separator module

48 Lost servo samples
50 Too long for heads home 1. shipping pin not

switch to open on head load removed
2. Check P803

3. Heads home switch
assembly

4. Heatsink module
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RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
81 Inits and tests control panel 1. Drive logic module
82 Checks processor registers 2. SDI module
83 Tests RAM #0 3. Post amp/data
separator module

84 Tests ROM #0

4. Backplane module
85 Tests ROM #1
86 Tests ROM #2
87 Verify ROM version numbers
88 Tests the SDI clear

interface bit




HSC SUBSYSTEM

-29-

RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
89 Tests the SDI control/status 1. Drive logic module
register 2., SDI module
8A Tests front panel and serial
number ROM 3. Post amp/data
separator module
8B Inits the UART
4. Backplane module
8C Test the error registers
8D Test the 8155 timer
8E Test the slave control port
8F Slave Diagnostics
90 Command available or slave done|
already set when issuing a new
slave command
91 Slave command receiver timeout
on opcode
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RA60 Error Messages (Cont)
Error
Code Description Most Likely FRU Failure
92 Slave attention timeout 1. Drive logic module
93 Slave done timeout to slave 2. SDI module
stop (TOSTPO
3. Post amp/data
94 Slave done timeout to status separator module
(1 ms)
4. Backplane module
95 Slave done timeout

96

Slave attention timeout




-31-

HSC SUBSYSTEM

RA60 Error Messages (Cont)

Error
Code

Description

Most Likely FRU Failure

97
98

99

9A

9B

Solenoid release timeout

Watchdog timer detected
master insane

Watchdog timer detected
slave insane

Run switch or cover invalid
at spin-up

Spindle not ready during
recalibrate command

1. Drive logic module

2. Post amp/data
separator module

3. SDI module
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RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
9C SDI transfer error from DC703 1. SDI module
9D Write or format when write 2. Post amp/data
protected separator module
9F Transfer command when drive 4. Backplane module
error
AO0 Sector read/write overrun
error
Al Transfer command when
read/write error
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RA60 Error Messages (Cont)
Error
Code Description Most Likely FRU Failure
A2 SDI command checksum error 1. SDI module
A3 SDI frame error 2. Drive logic module
A4 SDI command parity error 3. Post amp/data
separator module
AS SDI command out of range
4. Backplane module
A6 SDI command length error
A7 SDI error status byte was

nonzero




HSC

SUBSYSTEM

~34-

RA60 Error Messages (Cont)

Error
Code

Description

Most Likely FRU Failure

A8

A9

AA

AB

AC

AD

Slave done timeout to seek
command

Slave done timeout to RTZ
command

Slave response error to RTZ
command

Slave done timeout during
first pass

Command receiver timeout
during diagnostic stop or
ASCII port command time =
todgn 2

Slave done timeout during
diagnostic stop or ASCII
port time = 1 MS

1. Drive logic module
2. SDI module

3. Post amp/data
separator module

4. Backplane module
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HSC SUBSYSTEM

RA60 Error Messages (Cont)

Error
Code

Description

Most Likely FRU Failure

AE

AF

BO

Bl

B2

B3

Drive not on-line

Command byte 4 & 5 are
not zero

Invalid group number
Invalid head select number
Invalid cylinder range

Spindle not ready

1. Drive logic module

2. Post amp/data
separator module

3. SDI module

4. Backplane module
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RA60 Error Messages (Cont)

Error

Code

Description

Most Likely FRU Failure

B4
BS
B6
B7
B8

B9

Controller timeout = 0
Spindle not ready

Illegal memory region

DD bit set

Tried to clear a hard fault

Slave done timeout (1 MS)
to get status

1. Drive logic module
2. SDI module

3. Post amp/data
separator module

4, Backplane module
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HSC SUBSYSTEM

RA60 Error Messages (Cont)

Error
Code Description Most Likely FRU Failure
BA Nonzero level 1. Drive logic module
BB Wrong subunit error 2. SDI module
BC Diagnostic command, 3. Post amp/data
memory region hi not zero separator module
BD Diagnostic command, 4. Backplane module
invalid parameters
BE Write enable a write
protected drive
BF Setting 87 =1
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REGULATOR MODULE LEDs

The following table provides possible causes to Regulator Module
LED indications which can be used in isolating power supply
problems.

Regulator LEDs Fault Codes

Regulator LEDs Possible Causes
Red
D18 Red

Green Ther- D17 Green Green Green Green

D19 mal +27.5 D16 D15 Dl4 D13 Listed in order

REF Fault -27.5 +5 -5.2 ~-15 +15 of most likely

1 0 0 1 1 1 1 Normal State

0 0 0 0 0 0 0 Suspect ref on Reg

1. Check AC cabling
and switch plate
assembly

2. Transformer

3. Regulator

4. Cap/Rec Assembly

0 0 1 1 1 1 1 27.5 volt failure
1. Heat Sink Module
2. Cap/Rec Assembly
3. Transformer
4, Regqulator

0 0 0 at least one off Suspect a short ckt
1. Logic module shorts
2. Heat Sink Module

0 0 0 0 0 1 1 Suspect short or over-
voltage to +5 and -5.2
1. Logic Module Shorts
2. Check Ckt Breaker
3. Heat Sink Module
4, Capacitor Assembly
5. Regulator Module

0 0 0 1 1 0 0 Suspect shorts to 15 V
1. Logic Module Shorts
2. Check Ckt Breaker
3. Heat Sink Module
4, Capacitor Assembly
5. Regulator Module

0 1 0 1 1 1 1 Thermal Shutdown
1. Check Fans
2. Regulator Module

0 1 0 at least on off Thermal Shutdown with
Faulted Supply
1. Check Fans
2. Heat Sink Module
3. Regulator Module
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HSC 50 ERROR CODES

The following table lists the operator control panel fault codes

for the HSCS50.

Operator Control Panel Fault Codes

. ON
HEXA OCTAL [ INIT ”FAULT” LINE ”

DECIMAL
PORT PROCESSOR 01 01 | OFf OFF | OFF | OFF ON
MODULE FAILURE
DISK DATA 02 02 | OFF OFF | OFF | ON OFF
CHANNEL FAILURE
TAPE DATA 03 03 | OFF OFF | OFF [ ON ON
CHANNEL FAILURE
1/0 CONTROL PROCESSOR 1" 21 ON OFF | OFF | OFF ON
MODULE FAILURE
MEMORY 12 22 ON OFF | OFF | ON OFF
MODULE FAILURE
TUs8 13 23 | ON OFF | OFF | ON ON
FAILURE
PORT BUFFER 14 24 ON OFF ON OFF OFF
MODULE FAILURE
PORT LINK 15 25 | ON OFF | ON OFF ON
MODULE FAILURE
MISSING REQUIRED 16 26 ON OFF | ON ON OFF
FILES
ERROR LOG 17 27 | ON OFF | ON ON ON
ATTENTION REQUIRED
NOT ENOUGH WORKING 18 30 | oNn ON OFF | OFF OFF
REQUESTORS IN SUBSYSTEM
REBOOT BEFORE 19 31 ON ON OFF | OFF ON
PREVIOUS BOOT COMPLETE
SOFTWARE DETECTED 1A 32 | ON ON OFF | ON OFF
INCONSISTENCY

MR 15101

NOTE
If the OCP Power indicator is not on,
ensure that the ac power cord is plugged
in and that the computer room circuit
breakers are switched on. If the Power
indicator still does not come on, call
your field service office.
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MASSBUS REGISTERS
This section describes the Massbus registers and gives detailed
information on the status and error bits of each.

Massbus Registers

Massbus Register Mode of
Number (Octal) Register Name Operation

00 (RPCS1) Control and Status

Register Read/Write
0l (RPDS) Drive Status Register Read Only
02 (RPER1) Error Register 1 Read Only*
03 (RPMR1) Maintenance Register 1| Read/Write
04 (RPAS) Attention Summary

Pseudo-Register
05 (RPDA) Desired Track/Sector

Address Register Read/Write
06 (RPDT) Drive Type Register Read Only
07 (RPLA) Look Ahead Register Read Only
10 (RPSN) Serial Number Register| Read Only
11 (RPOF) Offset Register Read/Write
12 (RPDC) Desired Cylinder

Address Register Read/Write
13 (RPCC) Current Cylinder

Address Register Read Only
14 (RPER2) Error Register 2 Read Only*
15 (RPER3) Error Register 3 Read Only*
16 (RPEC2) ECC Position Register Read Only
17 (RPEC2) ECC Pattern Register Read Only

*Drive resident microdiagnostic routines test set and reset
capabilities.

Register 00, - Control and Status Register (RPCS1)

This Read/Write register is used to initiate all RP07 command
operations. It is physically shared by RP07 Device Control Logic
(DCL) and the RH20 Controller. RPO7 uses seven of the control
register's 16 bits (0-5 and 11); RH20 contains the remaining o
bits.

Bit 0 (GO) - A command (bits 1-5 in RPCS1) is alway:s transmitted
with the GO bit set. When set, GO causes the RP0O7 DCL to do the
following.

1. Decipher the function code (bits 1-5 in RPCS1).

2. Determine if the function code is illegal and, if so, set
the appropriate error bit.

3. Determine if the command is a data transfer command.

a. If the decoded command is a data transfer command,
assert the OCC (Massbus Occupied) 1line within 50
microseconds and execute the function if the RUN
(Massbus Run) line becomes asserted.

b. If the decoded command is not a data transfer
command, the RP07 executes the function called for
(a microdiagnostic routine, for example).
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Bits 1-5 (Function Code) - Function Code bits contain the
particular commands to be executed by the RP07. Function codes are
listed in the table below.

Function Codes

Command Code Function Code and GO
Octal Command i F4 F3 F2 F1l FO GO
01 No-0Op 0 0 0 0 0 1
03 Illegal 0 0 0 0 1 1
05 Seek 0 0 0 1 0 1
07 Recalibrate 0 0 0 1 1 1
11 Drive Clear 0 0 1 0 0 1
13 Release 0 0 1 0 1 1
15 Offset 0 0 1 1 0 1
17 Return to Centerline 0 0 1 1 1 1
21 Read in Preset 0 1 0 0 0 1
23 No-0p 0 1 0 0 1 1
25 Illegal 0 1 0 1 0 1
27 Illegal 0 1 0 1 1 1
31 Search 0 1 1 0 0 1
33 Illegal 0 1 1 0 1 1
35 Microdiagnostic 0 1 1 1 0 1
37 Illegal 0 1 1 1 1 1
41 Illegal 1 0 0 0 0 1
43 Illegal 1 0 0 0 1 1
45 Illegal 1 0 0 1 0 1
47 Illegal 1 0 0 1 1 1
51 Write Check Data 1 0 1 0 0 1
53 Write Check Header

and Data 1 0 1 0 1 1
55 Illegal 1 0 1 1 0 1
57 Illegal 1 0 1 1 1 1
61 Write Data 1 1 0 0 0 1
63 Format Track 1 1 0 0 1 1
65 Write Track Descriptor|l 1 0 1 0 1
67 Illegal 1 1 0 1 1 1
71 Read Data 1 1 1 0 0 1
73 Read Header & Data 1 1 1 0 1 1
75 Read Track Descriptor |1 1 1 1 0 1
77 Illegal 1 1 1 1 1 1

Bits 6-10 — These bits reside in the RH20.

Bit 11 (DVA) - Device Availability (DVA) is always set when RPCS1
is read by Massbus. The input to the buffer for DVA (J42 Pin 8) is
hardwired to ground. In dual access mode the controller that has
access sees DVA set; the controller that does not have access sees
all zeros plus the parity bit set. In single access mode, DVA is
always set when read by the controller.

Bits 12-15 - These bits reside in the RH20 controller.

Register 01, - Device Status Register (RPDS)
This read-ogly register contains nonerror indicators.

Bit 0 (OM) - Offset Mode (OM) sets when an Offset Command
(Function Code and GO, bits 5-0 in RPSCl) is written.

OM Reset condition generating ATTENTION INTERRUPT:
. Return to Centerline command
OM Reset conditions — NO ATTENTION INTERRUPT generated:

Any write command
Seek

Implied Seek
Mid-transfer Seek
Search
Recalibrate

Read in Preset
Power on Reset
Release

Bit 1 (EWN) - Early Warning (EWN) is set when RPO7 thermal or air
flow sensors detect an out-of-limit condition in the drive, and
remains set as long as the condition persists.
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EWN is a status bit only and will not cause an attention interrupt
but will, when set, cause the UNSAFE indicator (located on the
operator control panel) to blink,

If an early warning condition is detected before a spindle-start
sequence, spindle-start is inhibited. Detection after a
spindle-start sequence does not generate a spindle-stop sequence;
however, the UNSAFE indicator blinks to inform the operator of an
unsafe condition. Continued rise in temperature causes CB3 to
trip, removing ac power to the drive.

Bit 2 (ILV) - Interleaved Sectors (ILV) is set by the logic that
enables sector interleaving. ILV is field-programmable by a
hardware jumper on the backpanel (J26). See Chapter 2 of the RP07
Service Manual for the jumper configuration.

Bits 3-5 - Always 0.

Bit 6 (VV) - valid Volume (VV) is presented to the host as a 1.
Bit 7 (DRY) - When Drive Ready (DRY) is set, the drive is ready to
accept commands. DRY is the complement (opposite state) of GO (bit
0 in RPCS1): if GO is set when RPDS is read, DRY is negated.

Bit 8 (DPR) - In a dual access drive, Drive Present (DPR) is set
to the RH20 controller that has access to the RP07 and reset to
the other RH20 controller. In single access mode, the DPR bit is
always set when read by the RH20 controller.

Bit 9 (PGM) - In a dual access drive, the Programmable (PGM) bit
is set when the drive is equally available to both controllers and
the Access A, A/B, B switch on the operator control panel is in
the A/B position at the time of drive transition from off-line to
on-line. Transition occurs after successful completion of a
start-spindle sequence or after the Online switch is placed from
off-line to on-line position.

In single access mode, when DRQ (Drive Request Required, bit 11 in
RPDT) is reset, PGM is negated (reset), the Access switch is
ignored, and access "A" is forced true.

Bit 10 (LBT) - Last Block Transferred (LBT) is set by the RPO7 DCL
during a Data Transfer Command when data is being transferred to
the last addressable sector of user media.

LBT resets under any of the following conditions.

A new command is issued
Massbus Initialize
Drive Clear

Power On Reset

Bit 11 (WRL) - Write Lock (WRL) reflects the true write protect
condition of the drive logic as a result of assertion of the Write
Protect switch on the operator control panel. WRL will not set if
a write command is in progress; set is deferred until completion
of the write operation.

Bit 12 (MOL) - Medium Online (MOL) is set when the drive is ready
to accept commands after a successful spindle-start sequence and
when the Online switch is in on-line position. MOL must be set
prior to initiation of any command except when the RP07 is in
microdiagnostic mode.

MOL is reset whenever the drive enters one of the following states
in which commands cannot be executed.

. Power-down segquence
(] Unsafe condition
. Change from on-line to off-line position at the operator
control panel; off-line start is deferred until command
completion
Bit 13 (PIP) - Position in Progress (PIP) is set whenever the

drive positioner is in motion.

PIP is reset at completion of the movement.
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The following table shows a list of relationships between PIP and
the type of operation being performed.

DRY-PIP-ATA Status During Operations

DRIVE READY POSITION IN ATTENTION (ATA)

Operation (DRY) PROGRESS (PIP) AT END OF OPER
No operation 0 0 No
Recalibrate 0 1 Yes
Offset 0 0* Yes
Drive Clear 0 0 No
Return to Centerline 0 0% Yes
Seek (including 0

cylinder) 0 1 Yes
Write Check 0 o** No
Write Data 0 0** No
Write Header and Data 0 0** No
Read Data 0 0** No
Read Header and Data 0 0** No
Implied Seek 0 1 No
Mid-Transfer Seek 0 1 No
Read in Preset 0 0 No
Search 0 0** Yes
Microdiagnostic 0 0 Yes

*pIP sets if command execution time exceeds the current Massbus
cycle time.
**pIp is set during the implied seek portion of the command.

Bit 14 (ERR) - Composite Error Status (ERR) is the OR (Inclusive
OR) of all register error bits. ERR is reset by one of the
following conditions - provided the error is not persistent.

o Drive Clear
o Massbus Initialize
o Power On Reset

A composite error set at initiation of a command other than a
Drive Clear or a Microdiagnostic command will inhibit execution of
the command and prevent the GO bit from being set.

Bit 15 (ATA) - Attention Active (ATA) indicates the state of the
Attention flip-flop for the switched/seized RH20 controller.
ATA is set under any of the following conditions.

o Any error in the error registers
At occurrence if GO bit is reset
At completion of a command if GO bit is set

o On a Write to any register when Composite error is set
except the Attention Summary register (RPAS) or
maintenance registers, writing Microdiagnostic command,
or Drive Clear function codes with the GO bit in the
Control register

o Completion of a Seek, Search, Recalibrate, Offset, Return
to Centerline, or Microdiagnostic command

o Whenever MOL changes state

) In a dual access RP07 when access request flip-flop (DRQ,

bit 11 in RPDT) is set for one controller and the other
controller releases.

ATA is reset under any of the following conditions.

o Writing the GO bit when ERR is reset

o Drive Clear (if error is not persistant and GO is not
set)

o Massbus Initialize

o Writing a 1 into the Attention Summary Pseudo-Register

(RPAS) bit position that corresponds to the RP07 logical
drive address
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Register 02, - Error Register 1 (RPERI1)
This read only register contains individual error condition
indicators.

The RP07 error conditions fit into one of two basic categories:

. CLASS A errors, which can be handled at the completion of
a non-data transfer command, at a convenient block
boundary

. CLASS B errors, which must be handled immediately; a

class B error causes the drive to terminate command
execution as soon as possible.

All nonpersistant error bits in Error Register 1 are reset
(cleared) under any of the following conditions.

] Drive Clear
. Massbus Initialize
. Power On Reset
Bit 0 (ILF) - Illegal Function (ILF) is set when a function code

and GO bit are written into the RPCS1 and the code does not
correspond to an implemented command in the RPO7.

ILF is a CLASS B error.

Bit 1 (ILR) - Illegal Register (ILR) is set when a read or write
command is attempted to or from a nonexistent register. Trying to
write into a read-only register does not set ILR.

ILR is a CLASS A error.

Bit 2 (RMR) - Register Modification Refused (RMR) {5 uet when a
write command is attempted to an existing drive reqgisnter (except
the RPAS) while the GO bit is set and an operation is In progres:

RMR is a CLASS A error.
Bit 3 (PAR) - The parity (PAR) error bit is set:
. By DPE (Data Parity Error, bit 3 in RPER3) when a parity
error is detected on a Massbus data line when writing
data on the media (CLASS A error), or

. When a parity error is detected on a Massbus control line
when writing into a register (CLASS B error).

PAR applies to data or control information being transmitted only
from the RH20 controller to the RP07; the RP07 checks for the
presence of odd parity.

Bit 4 (FER) - Format Error (FER) is set after reading an entire
header if bit 12 of the first header word does not match FMT (bit
12 in RPOF).

FER is a CLASS A error during a Read and/or Write Check Header and
Data Command.

FER IS A CLASS B error for all others.

Bit 5 (WCF) - Write Clock Fail (WCF) 1is set during a write
operation if the RP07 fails to receive a response to a request for
data (write clock) from the RH20 within one word time.

WCF is a CLASS B error.

Bit 6 (ECH) - ECC Hard (ECH) error is set when a Data Check (DCK,
bit 15 in this register) cannot be recovered by using ECC.

ECH is a CLASS B error.
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Bit 7 (HCE) - Header Compare Error (HCE) is set while reading the
header if one or more of the following occurs.

[ The cylinder address bits, 0-9 in the first header word,
do not match the contents of the Desired Cylinder Address
register (RPDC) bits 0-9.

° The sector address bits, 0-6 in the second header word,
do not match the contents of the Desired Sector/Track
Address register, bits 0-6.

° The track address bits, 8-13-in the second header word,
do not match the contents of the Desired Sector/Track
Address register, bits 8-13.

. Bits 13, 11, and 10 in the first header word or bits 15,
14, and 7 in the second header word are not 0.

Bits 15, 14, and 12 of the first header word are ignored by the
header compare logic.

HCE is a CLASS A error that causes termination of the command in
progress after reading the entire header, unless the command in
progress is a Read or Write Check Header and Data Command, or HCI
(Header Compare Inhibit, bit 10 in RPOF) is asserted, in which
case HCE is a CLASS A error.

Bit 8 (HCRC) - Header CRC (HCRC) is set when the CRC register is
nonzero after reading the entire header and redundancy bytes.

In the above case HCRC is a CLASS B error, which causes
termination of command in progress after reading the entire
header, unless:

1. The command in progress is a Read or Write Check Header
and Data, or

2. HCI (Header Compare Inhibit, bit 10 in RPOF) is asserted.
In the above two cases, HCRC is a CLASS A error.

Bit 9 (AOE) - Address Overflow Error (AOE) is set when the RH20
attempts to continue data transfer beyond the last user-available
sector causing a cylinder address overflow. When AOE is set, the
sector and track count in the RPDA and the cylinder value in the
RPDC are incremented at EBL assertion.

AOE is a CLASS B error.

Bit 10 (IAE) - When the contents of the RPDC or the RPDA are
invalid, Invalid Address Error (IAE) is set as a result of any of
the following commands.

Seek

Search

Read Header and Data

Read Data

Write Check Header and Data
Write Check Data

Format Track

Write Data

Write Track Descriptor

Read Track Descriptor

ee 00000000

See the following table for valid addresses.

Valid Addresses

. Functional Mode Diagnostic Mode
Address 16-Bit 18-Bit 16-Bit 18-Bit
Desired cylinder | 0-629 0-629 0-631 0-631
Desired head 0-31 0-31 0-31 0-31
Desired sector 0-49 0-42 0-49 0-42

IAE is a CLASS B error.
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Bit 11 (WLE) - When a write operation is attempted on a drive that
is in write lock mode, Write Lock Error (WLE) is set. During a
write command, if the Write Protect switch on the operator control
panel becomes asserted, no error condition results; the current
write operation completes.

WLE is a CLASS B error.

Bit 12 (DTE) - Drive timing error bit is set if during a data
transfer a timing failure is detected by the drive logic. The DTE
error is a CLASS B error that causes immediate termination of the
command in progress.

Bit 13 (OPI) - Operation Incomplete (OPI) is set under any of the
following conditions.

1. If during an implied seek the RP07 does not find the
correct sector within three revolutions from the start of
a search while executing a search or data transfer
command.

2. Failure to detect INDEX pulse for three revolutions on
commands that are oriented on the 1index marker,
following:

Format track

Read Track Descriptor

Write Track Descriptor

Search

Read Check Header and Data for sector 0
Write Check Header and Data for sector 0

OPI is a CLASS B error.

Bit 14 (UNS) - Unsafe (UNS) is the inclusive OR of the following
errors that make the RP07 unsafe for normal operation.

1. R/W Unsafe #1 (RWUl, bit 10 in RPER2)
2. R/W Unsafe #2 (RWU2, bit 11 in RPER2)
3. R/W Unsafe #3 (RWU3, bit 12 in RPER2)
4. DC Unsafe (DCU, bit 5 in RPER3)

5. Tach Calibration Failure

6. CPU Unsafe

7 All other permanent error conditions

All above error conditions are CLASS B errors.

Bit 15 (DCK) - Data Check (DCK) is set at completion of reading
data and the ECC (Error Correction Code) field of a sector if the
ECC register bits 11-31 are nonzero.

DCK is a CLASS A error if the ECC Inhibit (ECI, bit 11 in RPOF) is
set.

DCK is a CLASS B error if ECI is reset. The command 1is then
terminated at completion of the error correction process.

Register 03, - Maintenance Register (RPMRI1)

Host proceSsor software gains access to the drive-resident
microdiagnostics through the Massbus Maintenance Register. This
read/write register allows the host to initiate RPO7
microdiagnostic routines and monitor microdiagnostic results.

Bits 0-7 - The host enters parameters to be used during execution
of a specific microdiagnostic routine.

Bits 8-14 - Routine number bits, written by the host, direct the
RP07 to run a specific microdiagnostic routine.

Bit 15 (DMD) - The Diagnostic Mode (DMD) bit is written by the
host to enable operation in microdiagnostic mode. When set, bit 15
will:

.o Disable write operations on all cylinders except FE
cylinders

L] Enable execution of a specific microdiagnostic routine
] Enable execution of commands with MOL reset

. Enable access to FE cylinders
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Register 048 - Attention Summary Pseudo-Register (RPAS)-

This read/write register is called a pseudo-register because it is
implemented as one bit in each drive. Each RP07 has one flip-flop
that, depending on the logical location of the drive, corresponds
to the appropriate line on the asynchronous Massbus control lines.
The RPAS allows the host to see where the drive requesting
attention is located. To see the cause of ATA, the RH20 controller
will then read the RPDS.

To read RPAS does not require that Massbus DS (Device Select)
address lines be used; all drives respond each time the Massbus
addresses RPAS. RPAS is the only register that may be read in this
manner.

To write RPAS requires that Massbus DS address lines be used.

Bits 0-7 - Bit 0 is the Attention Active (ATA) bit of drive 0; bit
1 is the ATA bit of drive 1, and so on through drive 7.

Bits 8-15 - Bits 8-15 are Os.

READING the RPAS - Because the host does not have to specifically
address a drive in order to read the RPAS, the RH20 controller
will generally request Attention Summary status from all drives
simultaneously by indicating a "Read from Register 04," on the
Massbus register select lines and raising the Demand pulSe.

When "register 04.," is selected, each drive recognizes the 04
address and places the output of its ATA flip-flop in its assigned
position on one of the control lines. For example, drive 0 places
ATAO0 on Massbus line 0. The parity line is ignored since, on a
read, parity cannot be generated in the drive.

After placing the Register 04 address on the Register Select line,
asserting Demand, and receiving an ATA from each drive, the RH20
strobes the ATA bits in order to read the results.

RP07 will inhibit displaying the RPAS when it senses the negation
of Demand.

WRITING in the RPAS - The attention summary flip-flop status on
each drive can be altered by the RH20. Each drive receives a bit
from the Massbus control 1lines; if the bit is set, the drive
resets its ATA bit. To clear the attention bit the unit must be
selected in RPCS2 and a 1 must be written into the appropriate
bit. See the following table for the effect of writing an ATA bit.

Writing ATA Bits

Bit Written ATA Before ATA After
0 0 0
0 1 1
1 0 0
1 1 0

Writing a 1 causes a set bit to be reset.
Writing a 0 has no effect.

This write operation allows for reset of ATA bits that have
already been seen and acted upon without accidentally resetting
other ATA bits that may have become set in the meantime.

On a write, the controller presents the Register 04 address
(176716,) on the Massbus Register Select and DS lines and raises
the Demgnd pulse.

Following the rise of Demand, the Massbus control bus lines with
Attention Summary information are strobed by the RP07 selected by
DS 2-0. The information is valid until negation of Demand. i

For a write operation, parity will be generated by the RH20 but
will only be checked on the controller that is switched/seized to
RPO7.

The RP07 must respond with the Transfer pulse.
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When the RP0O7 sets the Attention Line without ERR (Composite
Error, bit 14 in RPDS) set, drive logic will accept any command
and reset ATA.

In the event of a hard (persistent) error, ATA must be reset by
writing a 1 in the appropriate bit position so that all drives on
the Massbus are not rendered inoperable by the attention line's
constant assertion. The drive error will remain set. If the RH20
attempts a write in any register except the RPAS or attempts a
command other than a Drive Clear or a microdiagnostic, the ATA
flip-flop will set again.

Register 05, - Desired Sector/Track Address Register (RPDA)

This read/write register provides spiral transfer capability; it
increments automatically at EBL (End of Block) during a data
transfer command, relieving software from updating the register on
multiple block transfers.

The RPDA is cleared by:

. Read in Preset
. Power On Reset
3 Writing 0 via the Massbus

RPDA data will not change during a Massbus read cycle.

Bits 0-6 (SA) - These bits compose the Desired Sector Address (SA)
field.

Bit 7 - Always 0.

Bits 8-13 (TA) - These bits compose the Desired Track Address (TA)
field.

Bits 14-15 - Always 0.
RPDA resets after the final sector and/or final track is

transferred. See the following table for examples (assume 16-bit
mode) .

Example Final Transfers

Current Track Address Current Sector Address
During Transfer ()08 008
After EBL 008 018
During Transfer 008 618
After EBL Ol8 008

RPDA increments at EBL pulse.

Register 06, - Drive Type Register (RPDT)

This read-only register 1is used to provide the software with
information distinguishing the RP0O7 from other Massbus devices.
Reading the RPDT Register will cause the drive to send the drive
type number and the appropriate parity bit (odd parity) to the
unseized RH20 controller.

Bit 1 - Always 1.

Bits 0, 2, 3, 4 - Always O.

Bit 5 - Always 1.

Bits 6-10 - Always 0.

Bit 11 (DRQ) - Drive Request Required (DRQ) is field-programmable
via backpanel jumper (J26 pins 1 and 2). DRQ is set for dual
access configuration (which must be requested before use and
released after use) . DRQ is reset for single access
configurations.

Bit 12 - Always 0.

Bit 13 - Always 1.

Bits 14-15 - Always 0.
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Register 078 - Look Ahead Register (RPLA)

This read-only register contains the exact rotational position of
the heads in relation to the data track. Rotational position is
monitored by a sector counter in the RP07. The counter is set to 0
at each index pulse, then is incremented each time a sector mark
is encountered. The RPLA remains stable during a Massbus read
cycle; however, the value may be incorrect if sampled at the time
the counter changes value.

RPLA presents a sequential binary count regardless of the
interleave state.

Maximum count is specified by FMT. (bit 12 in RPOF): 49 in a
16-bit format; 42 in an 18-bit format. Changing FMT has an
immediate effect on the SC field of RPLA.

Bits 0-5 - Always O.

Bits 6-11 (SC) - These bits compose the Sector Counter (SC) field
and are the only ones used in the RPLA.

Bits 12-15 - Always 0.

Register 10, - Serial Number Register (RPSN)

This read—oﬁly register displays the last four dlglts of the RPO7
serial number in BCD. The drive serial number is factory hardwired
on the backpanel at J26.

Bits 0-3 - Least significant BCD digit of serial number.

Bits 4-7 - Tens BCD digit of serial number.

Bits 8-11 - Hundreds BCD digit of serial number.

Bits 12-15 - Most significant BCD bit of serial number.

Register 11, - Offset Register (RPOF)
This read/w§1te register is used for control information.

Bits 0-9 - These bits are presented by the RP07 as 0.

Bit 10 (HCI) - Header Compare Inhibit (HCI) is set by software to
inhibit all header errors. When header errors occur with HCI set
during Read or Write Check Data commands, they are classified as A
errors.

HCI is reset by any of the following.

. Read in Preset
. Writing a 0 in bit 10 (HCI
. Power On Reset

Bit 11 (ECI) - Error Correction Inhibit (ECI) is set by software
to inhibit attempts by the RP07 to recover from a DCK (Data Check
Error, bit 15 in RPERl) and to allow a Data Transfer command to
continue beyond the sector where DCK occurred.

ECI is reset by any of the following.

. Read in Preset
3 Writing a 0 in bit 11 (ECI
° Power On Reset

Bit 12 (FMT) - The Format (FMT) bit, when set by software, enables
the RPO7 to operate in 16-bit mode. When reset, FMT enables 18-bit
operation. Format is determined by FMT and maintained in RPLA.

FMT is reset by any of the following.

. Read in Preset
. Writing a 0 in bit 12 (FMT)
] Power On Reset

Bit 13 - Always 0.

Bit 14 (MTD) - Move Track Descriptor (MTD), when set, causes the
Track Descriptor Record to be written an additional 64 bytes after
the index pulse when a Write Track Descriptor command is
initiated.
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MTD is reset by any of the following.

. Read in Preset
. Writing a 0 in bit 14 (MTD)
. Power On Reset
° Completion of any command (GO resets)
Bit 15 (CMD) - When set as a failsafe by software, the Command

Modifier (CMD) bit allows the following header handling commands:
Read Track Descriptor, Write Track Descriptor, and Format Track.

CMD is reset by any of the following.

Read in Preset

Writing a 0 in bit 15

Power On Reset

Completion of any command (GO resets

Register 12, - Desired Cylinder Address Register (RPDC)

This read/w?ite register is loaded by software with the address of
the cylinder that the positioner will move to on a Seek, Search,
or Data Transfer command.

The content of RPDC is subject to change while GO is set.

The RP07 provides spiral transfer capability. Spiral transfer
means that the software can continue reading through data tracks
on a normal read.

Spiral transfer capability 1is realized when the RPO7 is
transferring data from the final sector and final track providing
that at EBL:

1. RUN line is active, and
2. No error condition exists.

The desired cylinder address will then increment, and a seek to
that address is automatically initiated, provided the address is
valid.

RPDC is reset by any of the following.

. Read in Preset
. Writing a 0 in this bit position
. Power On Reset
Bits 0-9 (DC) - Desired Cylinder (DC) bits compose the desired

address field; LSB is 0.

Bits 10-15 - Always 0.

Register 13, - Current Cylinder Address Register (RPCC)

This read—o§1y register reflects the address of the cylinder below
the read/write heads.

The RPCC is updated at completion of a positioning operation.

The content of RPCC is subject to change while GO is set.

RPCC is reset by:

1. A recalibrate operation, or
2. An initial head load when the positioner is loaded.

Bits 0-9 (CC) - Current Cylinder (CC) bits comprise the current
address field; LSB is 0.

Bits 10-15 - Always 0.

Register 14, - Error Register 2 (RPER2)

This read-o%ly register contains error indicators associated with

RP07 and its internal control logic.

Errors are classified into CLASS A and CLASS B:

[ CLASS A errors can be handled at the completion of a

non-data transfer command or at a convenient block
boundary in a data command.

° CLASS B errors are handled immediately. The drive
terminates command execution as soon as possible.
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Provided that an error is not hard (persistent), RPER2 is reset by
any of the following.

. Power On Reset
. Drive Clear
. Massbus Initialize

Bits 0-7 - These eight bits contain error status for errors that
are processed by the drive's 8080 microprocessor. When
drive-resident microdiagnostics are initiated by the host
processor and an error results, an error code - the result of that
particular microdiagnostic - will be:

1. Reflected in bits 0-7 of Error Register 2
2. Illuminated in the eight LEDs on AlAQ7 PCA
3. Displayed on the FE panel.

Bit 8 (WRU) - The Write Ready Unsafe (WRU) bit sets during a write
operation if write current is active and drive logic determines
that the positioner has moved beyond track centerline limits.

WRU set causes the RP0O7 to turn off write current immediately and
abort the write command.

WRU is a CLASS B error.

Bit 9 (WOR) - The Write Over-run error bit will set if write
current is active during both the leading and trailing edges on an
index pulse. The detection of this condition will turn off write
current immediately and subsequently abort the write command.

Bit 10 (RWUl) - The Read/Write Unsafe 1 (RWUl) error bit is set if
no write transitions are detected by the drive read/write safety
circuits during a write operation (write gate ON) within five
microseconds.

Bit 11 (RWU2) - The Read/Write Unsafe 2 (RWU2) error bit is set if
more than one head has been selected during a read or write
operation.
RWU2 immediately:

1. Deselects all heads

2. Disables write current

3. Aborts the write command.

Detection of RWU2 causes illumination of the UNSAFE indicator on
the operator control panel.

RWU2 is a CLASS B error.

Bit 12 (RWU3) - The Read/Write Unsafe 3 (RWU3) bit is set when
drive read/write safety circuits detect write current when no
write operation is in progress (write gate OFF).

Detection of RWU3 causes illumination of the UNSAFE indicator on
the operator control panel.

RWU3 is a CLASS B error.

Bit 13 (CPU) - The CPU Unsafe (CPU) bit is asserted when the 8080
microprogram fails to retrigger the CPU Unsafe timer prior to
time-out.

CPU is a CLASS B error.

Bit 14 (CPE) - CROM parity error.

Bit 15 (PGE) - The Program Error (PGE) bit is set if particular

commands are attempted without the CMD (Command Modifier, bit 15
in RPOF) set. The following commands then set PGE.

. Write Track Descriptor
. Read Track Descriptor
. Format Track

PGE is a CLASS B error.
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Register 15_ - Error Register 3 (RPER3)
This read-only register contains error indicators that are
classified CLASS A or CLASS B as in Error Registers 1 and 2:

. CLASS A errors can be handled at the completion of a
non-data transfer command or at a convenient block
boundary in a data command.

. CLASS B errors are handled immediately. The drive
terminates command execution as soon as possible.

Provided that an error is not hard (persistent), RPER3 is reset by
any of the following.

. Power On Reset
o Drive Clear
. Massbus Initialize

Bit 0 (RTO) - RUN Timeout (RTO) is set if after 30 milliseconds
from assertion of GO the drive fails to detect the RUN line
assertion,

Bit 1 (SCF) - Sync Clock Failure (SCF) sets if the RP07 sync clock
counter has not gone to zero within the allocated time.

Bit 2 (SBE) - Sync Byte Error (SBE) is set if the sync byte
associated with a data field or defect skip is not found.

Bit 3 (DPE) - Data Parity Error (DPE) sets during a write
operation under either of the following conditions

1. If a data parity error is detected (odd parity used)
2. If a buffer parity error is detected (odd parity used)

DPE sets causes PAR (bit 3 in RPERL) to set.
DPE is a CLASS A error.
Bit 4 (SDF) - SERDES Data Failure (SDF) is set as a

timing failures relating to the drive data buffer. SDF
under either of the following conditions.

1. An attempt to shift data into the buffer when it {5 not
ready
2. An attempt to strobe buffer output when output data is
not ready
Bit 5 (DCU) - DC Unsafe (DCU) sets when RP0O7 detects a low dc
voltage.

DCU extinguishes the DC Safe Indicator and causes the UNSAFE
indicator on the operator control panel to illuminate.

DCU is a CLASS B error.

NOTE
Overvoltage protection is provided by a
crowbar circuit. DCu cannot be
guaranteed to set for an overvoltage
condition.

Bit 6 (IXU) - The Index Unsafe (IXU) error bit is asserted if an
index error is detected during a Format Track command or a Write
Track Descriptor command.

IXU set reflects either of two conditions:

1. Failure to detect an index pulse during Index Window
2. Detection of an index pulse outside the Index Window.

IXU is a CLASS B error.

NOTE
An index error condition cannot be reset
until a valid index pulse is detected.
IXU may therefore appear hard
(persistent) for two complete media
revolutions.
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Bit 7 (DVC) - The Device Check (DVC) error bit is the inclusive OR
of all error bits in RPER2 (8-15) and bits 0-15 in RPER3.

DVC does not cause an attention condition. ATA will be set in
accordance with the specific error bit that causes DVC to assert.

Bit 8 (PHF) - The 8080 Processor Handshake Failure (PHF) error bit
is set if the 8080 microprocessor fails to respond to a command .

Bit 9 (LCE) - Loss of Cylinder Error (LCE) is set if positioner
movement is detected outside the cylinder boundary when no
positioning operation is in progress. Detection of this condition

causes the drive to automatically issue a recalibrate operation.

The Error bits (bits 0-7 in RPER2) and ATA will NOT become
asserted until completion of the recalibrate operation. PIP (bit
13 in RPDS) is asserted during the positioning operation.

The proper error code for LCE is reflected in the eight LEDs on
the AlA7 PCA (Servo Control) as well as in bits 0-7 of RPER2.

If a command is loaded with the GO bit (bit 0 in RPCS1) set during
the processing of LCE, the command is deferred until completion of
recalibration. Then the command is terminated and ATA is raised.
If a data command is loaded, EXC (Exception) and EBL (End of
Block) will be raised.

Bit 10 (LBC) - The Loss of Bit Clock (LBC) error bit is set under
the following conditions.

1. A microcoded time-out occurred in which the word counter
failed to attain the value loaded into the compare
register within the time-out interval. This is detected
by a failure of the end of branch condition to assert by
the end of the time-out interval.

2. The end of branch condition failed to negate after the
compare register (BC) was loaded with a new value,
indicating that either:

a. The word counter value is greater than or equal to
the new BC register value at the time the end branch
condition is tested.

b. The end branch signal failed to reset with the
writing of the BC register.

Bit 11 (CLF) - Control Logic Failure (CLF) is set by RP07 logic as
a result of any of the following conditions.

. An attempt to write in the 8080 Communications Register
when the register is full
3 An interrupt failure in the 2901

L] An invalid function code interrupt
Bit 12 (WSF) - Write Current Sense Failure (WSF) is set by the
drive logic when the device fails to sense Write Current after
write gate has been enabled.

Bit 13 (DSE) - Defect Skip Error (DSE) is set by the drive logic
when an invalid value results during defect skip calculation.

Bit 14 (SKI) - Seek Incomplete (SKI) is set when the drive logic
detects any of the following conditions.

Error Codes

Error Code Condition

0A Seek too long

0B Guard ‘band detected during seek

oC Seek overshoot

44 Guard band detect failure during recalibrate

45 Reference gap or GB pattern; detection failure
(recalibrate)

46 Seek error during recalibrate

4A Attempt to land in guard band during recalibrate
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Detecticn of a SKI error causes the RPO7 to automatically initiate
a recalibrate. The error bits (0-7 in Error Register 2) and ATA
will NOT set until completion of the recalibration operation.

That particular error code for SKI is reflected in the eight LEDs
on AlA07 PCA as well as in bits 0-7 of RPER2.

Bit 15 (BSE) - Bad Sector Error (BSE) is set at the completion of
a CRC character check if either bit 14 or bit 15 of the first
header word is found to be zero.

If the command is Read or Write Check Header and Data, command
termination occurs at normal EBL (End of Block) time for the
current sector.

If the command is not Read or Write Check Header and Data, command
termination occurs at completion of the CRC check.

Register 16, - ECC Position Register (RPEC1)

This read—ogly register contains the binary address minus 1 of the
first bit of an error burst in the data and ECC field. The
contents reflect the completion of a Data Transfer that results in
DCK (Data Check Error, bit 15 in RPER1), without ECH (ECC Hard
Error, bit 6 in RPERI).

If ECH (ECC Hard Error, bit 6 in RPERl) or ECI (Error Correction
Inhibit, bit 11 in RPOF) 1is set, the contents of RPEC1 are
irrelevant.

Bits 0-12 - These bits are binary weighted.
Bits 13-15 - Always 0.

Register 17, - ECC Pattern Register (RPEC2)

This read- %1y register contains an 1ll-bit error burst that {:
XORed (exclusive ORed) with the data in main memory (located by
the position count) to correct the error burst. The contents
reflect the completion of a Data Transfer that results in DCK
(Data Check Error, bit 15 in RPERl) without ECH (ECC Hard Error,
bit 6 in RPER1).

If ECH (bit 6 in RPERl) or ECI (Error Correction Inhibit, bit 11
in RPOF) is set, the contents of RPEC2 are irrelevant. Valid
counts include the entire ECC redundancy field.

RPEC2 is reset by any of the following.

Drive Clear

Massbus Initialize

Power On Reset

Initiation of a command Function Code and GO bit (bits
0-5 in RPCS1)

. Command continuance (RUN assertion at the fall of EBL).

Bits 0-10 (PAT) - The Pattern (PAT) bits compose the 1ll-bit error
burst field; bit 0 is LSB.

Bits 11-15 - Always 0.

MICROPROCESSOR INTERFACE REGISTER

The 2901 and 8080 MPUs interact as Master and Slave depending on
mode of operation. Interaction takes place through the
Communications Register on AlA08 PCA (Command/Index/Sector) .

The Communications Register is composed of four 8-bit latches that
supply the data path from the 2901 to the 8080 via the Y Bus (16
bits) and from the 8080 to the 2901 via the S Bus (16.bits).



CONTROL AND STATUS (RPCS1)
15 14 13 1

2 1

ERROR 1 (RPER1)

10 09 08 07 06 05 04 03 02 01 00
R/W 0 0 0 0 DvA 0 0 0 o 0 Fa F3 F2 F1 FO Go
MR-11393
DEVICE STATUS (RPDS)
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
R | ata | err PIP moL | wrt | BT | Pem | pPr | DRY | vv=1 0 0 0 ILv | Ewn om
MR-11394
15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00
R DCK | UNS | oPI DTE | WLE IAE AOE | HCRC | HCE ECH | wcF | FER | PAR | RMR ILR ILF

MR-11395

-81-

Lodd



MAINTENANCE 1 (RPMR1)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
R/W DMD 3 A R A ™M E T E R
DIAG 64 l DIAG 16 DIAG 4 DIAG 1
DIAG 32 DIAG 8 DIAG 2
MR-11396
ATTENTION SUMMARY PSEUDO (RPAS)
15 14 13 12 " 10 09 08 07 06 05 04 03 02 01 00
R/W 0 0 0 0 0 0 0 0 ATA7 | ATAG | ATA5 | ATA4| ATA3 | ATA2 | ATA1 | ATAO
MR-11397
DESIRED TRACK/SECTOR ADDRESS (RPDA)
15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00
R/W 0 (1] TA32 | TA16 TAS TA4 TA2 TA1 o] SAG64 | SA32 | SA16 SA 8 SA 4 SA 2 SA1

MR-11398
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DRIVE TYPE (RPDT)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
R 0 0 1 0 DRQ [} 0 0 0 0 1 0 0 0 DT 1 0
MR-11399
LOOK AHEAD (RPLA)
15 14 13 12 " 10 09 08 07 06 05 04 03 02 01 00
R 0 0 0 SC64 | SC32 | SC16 scs8 sc 4 sc 2 sc1 0 0 (1] 0 ] 1]
MR-11400
SERIAL NUMBER (RPSN)
15 14 13 12 " 10 09 08 07 06 .05 04 03 02 01 00

R 8K aK

2K

800

400

200

100

80

40

20

08

04

02

01

MR-11401

-0z~

L0ody



OFFSET (RPOF)

15 14 13 12 1 10 09 08 07 06 05 04 03 02 01 00
R/W | cvp | mTD 0 FMT 16| ECI HCI 0 [ [} 0 0 0 0 0 0 0
MR-11402
DESIRED CYLINDER ADDRESS (RPDC)
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
R/W 0 0 0 0 0 1] 512 256 128 64 32 16 8 4 2 1
MR-11403
CURRENT CYLINDER ADDRESS (RPCC)
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
R 0 0 0 [} 0 0 512 256 128 64 32 16 8 4 2 1
MR-11404

-1z-
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ERROR 2 (RPER2)

ERROR 3 (RPER3)

15 14 13 12 1" 10 09 08 07 06 05 04 03 02 01 00
WRY
R PGE CPE CcPU RWU 3 [ RWU 2 | RWU 1 WOR UNS E R R —_— Cc (o] D E
MR-11405
15 14 13 12 1" 10 09 08 07 06 05 04 03 02 01 00
R | BSE | ski DSE | WSF | CLF | LBC LCE | PHF pvc | 1xu | pcu | SDF | DPE SBE | SCF | RTO

MR-11406

-zz-
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ECC POSITION (RPEC1)

15 14 11 10 07 06 05 04 00
R 0 0 2048 | 1024 128 64 32 16 1
MR-11407
ECC PATTERN (RPEC2)
15 14 1 10 07 06 05 04 00
R 0 [ o [miT10 BIT7 [ BIT6 | BIT5 | BITA BITO
MR-11408

-£z~

L0dd
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RP20 FSC LIST

FSC Error Description

0000 FSC NOT GENERATED (LOAD ROUTINE 30)

0900 CHANNEL BUS OUT PARITY ERROR

0901 INVALID COMMAND

0902 INVALID SEQUENCE (CCW)

0903 CCW COUNT LESS THAN REQUIRED

0904 DATA VALUE NOT AS REQUIRED

0905 DIAG. WRITE INHIBITED BY FILE MASK

0906 CHANNEL ABORTED RETRY

0907 CHANNEL RETURNED WITH INCORRECT RETRY CCW

0908 MPL FILE NOT READY

0909 MPL FILE PERMANENT SEEK CHECK

090A MPL FILE PERMANENT READ CHECK

090B IMPROPER ALTERNATE TRACK POINTER

090C PERMANENT - DATA OVERRUN DETECTED

090D INDEX DETECTED IN GAP OF RECORD

1000 FALSE DEVICE INTERFACE CHECK

1001 DEV INTF CHECK-TAG BUS PARITY CHECK

1002 DEV INTF CHECK-BUS OUT PARITY CHECK

1003 DEV INTF CHECK-TAG BUS AND BO PAR CHK.

11FF HDA MODE PAR CHK-MULTI OR NOT FORMAT MODE

11XX HDA SEQUENCE CHECK STATE 6

1200 TIMEOUT CK IN RECAL, ST 0-MOVE OUT

1201 TIMEOUT CK IN RECAL, ST 1-RESET

1206 TIMEOUT CK IN REZERO, ST 6-REZERO LIN MODE

1208 TIMEOUT CK IN SEEK, ST 8-DECELERATE

120A TIMEOUT CK IN SEEK, ST A-ACCELERATE

120C TIMEOUT CK IN SEEK, ST C-SEEK LIN MODE

120E INV. T.O. CK IN SEEK, ST E-ON TRACK

1210 TIMEOUT CK IN REZERO, ST 10-MOVE OUT

1212 TIMEOUT CK IN REZERO, ST 12-TURN AROUND

1216 TIMEOUT CK IN REZERO, ST 16-MOVE IN

12XX TIMEOUT CK IN AN INVALID CONTROL STATE

1301 SECTOR NON COMPR WITHIN TWO INDEX MARKS

1310 FALSE DRIVE CHECK

1400 FALSE R/W CHECK

1401 WRITE I CHECK

1402 TRANSITIONS CHECK

1404 CONTROL CHECK

1408 DELTA I/W CHECK

1410 INDEX CHECK SEL

1420 WRT OVERRUN LATCH

1440 CAPABLE ENABLE CHECK

1480 MULTICHIP CHECK

14F4 PAD GATE ERROR 5

14F8 HEAD SHORT LATCH

14XX MULTIPLE R/W CHECKS

1500 OVERSHOOT CHECK DURING REZERO

1506 RECALIBRATE TRACK 0 OVERSHOOT CHECK

1508 OVERSHOOT CK. IN SEEK, ST 8-DECELERATE

150A OVERSHOOT CK IN SEEK, ST A-ACCELERATE

150C OVERSHOOT CK IN SEEK, ST C-LIN MODE

150E OVERSHOOT CK, LOST SERVO TRACK FOLLOWING

1510 OVERSHOOT CK DURING REZERO

1512 OVERSHOOT CK DURING REZERO

1516 OVERSHOOT CK DURING REZERO

15XX OVERSHOOT CK IN AN INVALID STATE

160E SERVO OFF TRACK ERR DURING ON TRACK STATE

16XX SERVO OFF TRACK ERR DURING AN INV CTRL STATE
OR SET R/W ACTIVE DURING ACCESS MOTION

1910 ERROR ALERT

1911 TRANSMIT TARGET ERROR

1912 MICROPROGRAM DETECTED ERROR (SENSE BYTE 18)

1913 DIFF COUNTER OR HAR FAILED TO REST ON A REZERO

1914 SYNC OUT TIMING CHECK

1915 UNEXPECTED FILE STATUS AT INTL SELECTION

1916 TRANSMIT CAR ERROR

1917 TRANSMIT HAR ERROR

1918 TRANSMIT DIFF COUNTER ERROR

1919 UNEXPECTED FILE STATUS IN READ IPL

191a SEEK VERIFICATION CHECK

191B SECTOR COMPARE CHK IF BYTE 9, BIT 1 ON
TIMEOUT CHECK IF BYTE 16, BIT 0 ON
OVERSHOOT CHECK IF BYTE 16, BIT 1 ON

191C NO INTERRUPT FROM DRIVE (MISSING ATTENTION)

191D DEFECT SKIPPING REORIENTATION ERROR

191E UNABLE TO DETERMINE DEVICE FORMAT MODE

191F RETRY REORIENTATION CHECK

2100 FILE INTERFACE CHECK




RP

—-25-

20 FSC LIST (Cont)

RP20

FsC Error Description
2102 FILE INTERFACE TRANSFER CHECK
2104 FILE INTERFACE BUS OUT CHECK
2108 FILE INTERFACE TAG BUS PARITY CHECK
2110 FILE INTERFACE UNEXPECTED END CHECK
2120 FILE INTERFACE BUFFER PARITY CHECK
2140 FILE INTERFACE SELECT ACTIVE CHECK
2180 FILE INTERFACE LOGIC CHECK
2186 FILE INTERFACE LOGIC AND TRANSFER CHK
2188 FILE INTERFACE TAG BUS PARITY CHECK
21XX IF BIT 0, 1, 2 OR 3 OF BYTE 20 IS ON, SUSPECT DEVICE
2202 COMPARE ASSIST CHECK
2204 LOAD S REG CHECK
2210 DATA TRANSFER CHECK
2220 INTERFACE CHECK CHANNEL B
2221 INTERFACE CHECK CHANNEL D
2240 INTERFACE CHECK CHANNEL A
2241 INTERFACE CHECK CHANNEL C
2280 CHANNEL BUFFER PARITY CHECK
2290 DATA TRANSFER CHECK
2920 CHECK 2 WITH NO BIT IN BYTE 11 OR 20
2923 S REGISTER LOAD ERROR
2924 CHECK 2-CI REGISTERS ARE VALID
A CHECK 2 DETECTED IN A SEL SEQ WITH
NO BITS IN BYTE 11 OR 20 REG TO 2920
3XXX A FAILURE IN THE CHECK 1 REG CAN CAUSE
ANY FORMAT 3 SYMPTOM
31XX ERROR DETECTED IN CU CLOCK
3204 ERROR DETECTED IN CD DECODE CIRCUITRY
3220 ECC LOGIC FAILURE
3240 DOUBLE BIT ERROR
3260 ECC LOGIC AND DOUBLE BIT ERROR
3381 ERROR DETECTED IN SPEC. OP DECODE CIRC.
3382 ERROR DETECTED IN STATUS REG. OP CH/CL BRANCH CIRCUITRY
3402 MPL FILE NOT READY
3410 ERROR DETECTED IN CTRL STOR WRITE BUS 1/3
3420 ERROR DETECTED ON CTRL STOR WRITE BUS 0/2
3430 ERROR DET. ON CTRL STOR WRITE BUS 1/3 AND 0/2
3440 STORAGE ADR BUS 8-15 CHECK (IF BYTE 10, BIT 5 ON
3448 STORAGE ADR BUS 8-15 CHECK REF TO 3504)
3480 STORAGE ADR BUS 0-7 CHECK
3488 STORAGE ADR BUS 0-7 CHECK
34cC0 STORAGE ADR BUS 0-7 AND 8-15 CHECK
34cs8 STORAGE ADR BUS 0-7 AND 8-15 CHECK
3501 MPL READ CHECK, MPL PAR ERROR DETECTED
3502 ALU CHECK
3504 B REGISTER CHECK
3506 B REGISTER AND ALU CHECK
3508 A REGISTER CHECK
350A A REGISTER AND ALU CHECK
3530 CHECK 1 ERROR BUT NO BITS ON IN BYTES 10 + 11
3930 CHECK 1 ERROR BUT NO BITS ON IN BYTES 10 + 11
4940 ECC DATA CHECK HA FIELD
4941 ECC DATA CHECK COUNT FIELD
4942 ECC DATA CHECK KEY FIELD
4943 ECC DATA CHECK DATA FIELD
4944 NO SYNC BYTE FOUND HA FIELD
4945 NO SYNC BYTE FOUND COUNT FIELD
4946 NO SYNC BYTE FOUND KEY FIELD
4947 NO SYNC BYTE FOUND DATA FIELD
4949 NO AM FOUND DURING RETRY
9001 MISSING TAG VALID ON R/W OPERATION
9002 NORMAL OR CHECK END MISSING FOLLOWING
R/W OR ECC OPERATION
9003 NO RESPONSE FROM A CTRL MODULE ON A CONTROL OPERATION
9004 TIMEOUT WAITING FOR INDEX
9005 ECC HARDWARE CHECK
9006 MULTIPLE CONTROLLERS SELECTED
9007 PRESELECTION CHECK
9008 REPETITIVE CMD OVERRUNS ON Gl OPS.
9009 REP. CMD OVERRUNS ON G2 OR G3 OPS.
900A PHYSICAL ADDRESS CHECK (WRONG ADR. RET.)
900B BUSY MISSING AFTER SEEK START IS ISSUED
900E DEVICE INTERFACE FAILURE
900F ATTENTION CHECK (DEV ATTN FAILED TO RESET)
9101 REORIENT COUNTER CHECK
9102 TRACK COUNTER CHECK
9104 WRITE FAIL

9108

CONTROLLER BUS IN PARITY CHECK
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RP20 FSC LIST (Cont)

FSC Error Description

9110 DEVICE BUS IN PARITY CHECK

9118 DEV AND CONTR BUS IN PAR CHECK
9120 CHECK 1 OF 8

9140 BUS OUT PARITY CHECK

9180 TAG BUS PARITY CHECK

91FF CONTR INTERFACE BUS IN ASSEMBLY FAILURE
91XX SOME FAILURES CAUSE MULTIPLE FSC's
9200 FALSE CONTROLLER CHECK

9201 ECC 0 COMPARE (NORMAL COMPL' OF R/W)
9202 ECC HARDWARE CHECK

9204 STATUS MONITOR CHECK

9208 WRITE DATA PARITY ERROR

9210 GAP COUNTER CHECK

9220 SHIFT REGISTER ERROR

9240 MISSING SERVO DATA

9280 VFO PHASE ERROR

92C0 MISSING READ DATA

92XX SOME FAILURES CAUSE MULTIPLE FSC's
93XX INVALID FAULT SYMPTOM CODE

MODULE ADDRESS JUMPERS RP20

CJ03 OR CJO4

ON
C
OFF
ON
C
OFF
ON

COT O WN

C
OFF
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RP20 COMMANDS
Command MT OFF* | MT ON* | Count
Control |Orient(c) 28 Nonzero
Recalibrate 13 Nonzero
Seek 07 6
Seek Cylinder 0B 6
Seek Head 1B 6
Space Count OF 3(a); nonzero (d)
Set File Mask 1F 1
Set Sector (a,f) 23 1
Restore (executes as a no-op) | 17 Nonzero
Vary Sensing(c) 27 1
Diagnostic Load (a) 53 1
Diagnostic Write (a) 73 512
Search | Home Address Equal 39 B9 4
Identifier Equal 31 BL 5
Identifier High 51 D1 5
Identifier Equal or High 71 F1 5
Key Equal 29 A9 KL
Key High 49 c9 KL
Key Equal or High 69 E9 KL
Key and Data Equal (d) 2D AD
Key and Data High (d) 4D CD Number
Key and Data Equal or Hi (d) |6D ED of bytes
Continue| Search Equal (d) 25 A5 (including
Scan Search High (d) 45 c5 mask bytes)
Search High or Equal (d) 65 E5 in search
Set Compare (d) 35 BS argument
Set Compare (d) 75 F5
No Compare (d) 55 D5
Read Home Address 1A 9A 5
Count 12 92 8
Record 0 16 96
Data 06 86 2;‘“‘;’;;3
Key and Data OE 8E to be
Count, Key and Data 1E 9E transferred
IPL 02
Multiple Count, Key, Data (b) | 5E > Max. track len.
Sector (a,f) 22 1
Sense Sense I/0 04 24 (a), 6 (d)
Sense I/0 Type (b) E4 7
Read, Reset Buffered Log (b) A4 24
Read Buffered Log (c) 24 128
Device Release (e) 94 24 (a); 6 (d)
Device Reserve (e) B4 24 (a); 6 (d)
Read Diagnostic Status 1 (a) 44 16 or 512
Write Home Address 19 5, 7, or 11
Record 0 15 84KL+DL of RO
Erase 11 8+KL+DL
Count, Key and Data 1D 8+KL+DL
Special Count, Key and Data 01 8+KL4DL
Data 05 DL
Key and Data oD KL+DL

Code same as MT Off except as listed.

a.
b
C.
d.
e.
f.

Except 2314, 2319
3330-3340-3350 series only.
2305/2835 only.

2314, 2319 only.

String switch or 2-channel switch required.
Special feature required on 3340.
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NONLINKED ROUTINES

Routine Number Hex

D8
D9
DA
DB
DC
DD
DE
EO
El
E2
E5
E6

SERVO ADJUSTMENT
INCREMENTAL SEEK
CYL-CYL SEEK

RANDOM SEEK

PUMPED RESONANCE
CRASH STOP

SERVO MARGIN

SYNC UTILITY

READ UTILITY

DISPLAY HA

DISPLAY DRV CONFIG/SN
DISPLAY MEMORY
MEMORY SCAN

FE PANEL

HDA STATE ANALYSIS
DISPLAY SENSE DATA
TAG UTILITY

STRING SW/DUAL PORT (FEATURE
MANUAL INTERVENTION
TRACK ANALYSIS

LINKED SERIES ROUTINES

Routine Number Hex

Ccl CONTROL INTERFACE
c2 DRIVE INTERFACE
Cc3 BASIC SERVO
c4 INDEX AND SECTOR
Cc5 GAP COUNTER
c6 BASIC READ-WRITE
c7 PADDING .
Cc8  ECC LOGIC Drive
c9 REORIENT CTR/TR CTR must
CcA COMPLEX SERVO be
CB R/W RELIABILITY ready
cc R/W MARGIN
CD AM DETECTION
CE OVERWRITE
CF REFORMAT FE TRACKS
PROGRAM CONTROL DATA DISPLAYS
Program Control Data
82 ROUTINE LOADING RTN NO.
8C ROUTINE RUNNING RTN NO.
8D DYNAMIC ERROR DISPLAY ERROR NO.
REPEAT ERROR TEST AFTER ERROR
co INVALID ROUTINE OR SYSTEM RESET RFTN NO. 00
ca ROUTINE READY FOR EXECUTION RTN NO.
CE MANUAL INTERVENTION RTN NO.
REQUIRED OR DISPLAY COMPLETE
CF NORMAL END RTN NO.
DX PARAMETER ENTRY REQUIRED RTN NO.
El ERROR/MESSAGE STOP ERROR/MSG NO.
EX ERROR/MESSAGE BYTE BYTE
BITS 4-7: BYTE NUMBER BEING DISPLAYED
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CONTROL OPTIONS

Hex Entry

CX DRIVE SELECTION

00 START/STOP ROUTINE EXECUTION

10 PARAMETER ENTRY

20 START OR ADVANCE ERROR/MESSAGE DISPLAYS

30 RESET DIAGNOSTIC CONTROL
8000 MOD-II AND ISC-RESTORE FAULT
SYSTEM CODE GENERATOR IN OVERLAY AREA.
MOUNT FUNCTIONAL FLOPPY IF ISC.

COMMON ERROR STOPS

Program Control Display: El

Data Display:

01 INVALID PARAMETER ENTRY

02 DRIVE NOT ONLINE

03 NO PHYSICAL ADDRESS FROM FE DRIVE. CHECK SWITCHES

04 NOT WRITE ENABLED

05 MULTIPLE DRIVE SELECT CHECK FE MODE SWITCHES

06 INCORRECT DRIVE TYPE

07 HDA SEQUENCE ERROR, CHECK FOR DRIVE READY OR RUN ROUTINE E9
08 NO TAG VALID

RUN OPTIONS

Hex Entry

01 DYNAMIC ERROR DISPLAY REPEAT TEST AFTER ERROR
02 LOOP ROUTINE(S)

03 DYNAMIC ERROR DISPLAY/LOOP ROUTINE (S)

04 INHIBIT LINKING

05 INHIBIT LINKING/DYNAMIC ERROR DISPLAY

06 LOOP SINGLE ROUTINE

07 LOOP SINGLE ROUTINE/DYNAMIC ERROR DISPLAY

08 RESET OPTION

BIT SIGNIFICANCE OF RUN OPTION ENTRY:

DYNAMIC ERROR DISPLAY
REPEAT TEST AFTER ERROR
LOOP ROUTINE(S)

INHIBIT LINKING
RESET OPTION

0 1 2

0 0 0 0 X X X X



INFORMATION COMMON TO ALL FORMATS

8IT
i 0 1 2 3 4 5 6 7
0 COMMAND INTERVENTION BUS OUT EQUIPMENT DATA OVERRUN NOT NOT
REJECT REQUIRED PARITY CHECK CHECK USED USED
INVALID END NO
FILE WRITE OPERATION
4 PERMANENT N ACK P NOT RECORD
ERROR AT eviNoen USED v PROTECT INHIBIT INCOMPLETE
NOT NOT ENVIRONMENTAL NOT NOT NOT
2 USED CORRECTABLE USED DATA EMULATION USED USED USED
BYTE 823
RESTART COMMAND
3 BYTE 1 BIT 7=0 - LAST CHANNEL COMMAND IN THE cCw
BYTE 1 BIT 7=1- OPERATION IN PROGRESS WHEN OBR WAS GENERATED
PHYSICAL DRIVE IDENTIFICATION
4 DRIVE DRIVE DRIVE DRIVE DRIVE DRIVE DRIVE DRIVE
8OR O 90R1 ! A OR 2 I BOR3 l COR 4 I DORS l EOR®6 | FOR7
5 LOGICAL CYLINDER ADDRESS LOW
128 64 32 16 | 8 | 4 | 2 | 1
CYL ADD CYL ADD CYL ADD GICAL TR K AD!
6 HIGH HIGH NAT/- 11 HIGH NAT/-11 Logieal ACK (HEAD!
1024 512 256 16 | 8 | 4 | 2 ] !

MR-6083

0cdd
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FORMAT 0 MESSAGE ONLY SENSE BYTES 8-23 NOT USED SENSE BYTE 7 FORMAT/MESSAGE

0 1 2 3 4 5 6 7
CHANNEL
DIAG/W CHANNEL
MESSAGE WOl favored SoTD COW SOUNT ARGUMENT INHIBITED ABORTED cow
MESSAGE COMMAND SEQUENCE LoW RGUMEN Y BITED BORTE INCORREGT

8 9 A B C D E F

meL MPL FILE MPL FILE COMMAND DATA DEFECTIVE ALTERNATE NOT
MESSAGE FILE PERMANENT PERMANENT
NOT WEnoy | ECMANENT | ° PERMANENT OVERRUN OVERRUN TRACK TRACK USED
MR-6084
FORMAT 1 DRIVE EQUIPMENT CHECK SENSE BYTE 7 FORMAT/MESSAGE
0 1 2 3 4 5 6 7
MICRO- ; UNEXPECTED TRANSMIT

MESSAGE NOT Ry PROGRAM DT YNNG | DRIVESTATUS |  Cvi ADDR TRANSMIT

usen ERROR DETECTED HIGH ERR ERROR AT INITIAL REGISTER ERROR

¢ ERROR SELECTION ERR
8 9 A B C D E F
DHIVE STAT SEEK VER SEEK NO DEFECT
TRANSMIT RETRY
NOT A CHECK ON INCOMPLETE INTR SKIPPING OR NOT
MESSAGE DIFFERENCE EXPECTED PHYSICAL OR SECTOR FROM REORIENTATION USED REORIENTATION
DURING RDIPL |  ADDRESS | COMPARE CHECK DRIVE

MR-6085

.
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FORMAT 1 SENSE BYTES 8-13

BT
BYTE Y 1 2 3 4 5 6 7
DRIVE STATUS TAG BUS OR ACCESS HDA SuSY K CMPT SK SCTH
BYTE 19 BIT0=0| CONTROLLER BUS OUT PAR | ACCESS CHECK RD/WR ATTN DF040 PAD CMPT
8 HECK DG0S0 ECTOR REF g;tTEECK s ONLINE DF030
BYTE 19817 0=1 |(REF. BYTE 178201 waite 3 NONCOMPARE | (REF BXTE 128191 DFO30  |pap INPROGRESS| INDEXMARK | 3930 MODES
WRITE OR READ DDO10 DE030 DEO15 DHO005
9 PAD SECTOR MR AT AIR SWITCH WRITE FIXED Bt--ee 0,
CHECK STeoss COMPARE ON LTH ENABLE HEADS 333011, 110
STATUS Liiim) oho DHO10 DHO10 'DHO05
10 FMT ERR/ HDA SEQUENCE STATE LATCH HDA ©iNHBIT obp
HDA/SEQ FMT LTH Y SEQUENCE e GEMIN 1800
HonTROL ERROR . N ' HEC RECYCLE STAT 7
DRIVE AR GEMINI MOTOR
" START GUARD BAND RLpae choacKG NOT SWITCH HDA AT
LOAD SW LTH s 5030 Oaoon USED ON DOUBLE SPEED
STATUS DHO10 DHOBS DENSITY DHO10
CAPABLE WRITE INDEX DELTA /W
12 MULTICHIP ENABLE OVERRUN CHECK CHECK oonTaRt TRANSITRNS R
DEOT0 CHECK LTCH SEL . DEO10 DE035 035
DE0T0 DEG15 DA0OS DEO2S
13 BUS OUT AT TIME OF ERROR WHEN SENSE BYTE
MﬁsiAfébchE 18=01,03,05,06 OR 0C
13 LOGICAL CYL ADDRESS LOW PRIOR TO SENSE BYTE 5
MESSAGE GODE
A OR B 128 64 32 | 1 L 8 | 4 2 1

MR-6091
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FORMAT 1 SENSE BYTES 13-18
BIT
BYTE 0 l 1 l 2 I 3 4 | S l 6 l !
13
MESSAGE CODE EXPECTED DRIVE STATUS/DATA
1.35.6,7.8.89
14
MESSAGE OTHER CONTROL INTERFACE BUS IN AT TIME OF FAILURE
THAN A&B
IF BIT 081211
14 FIXED HEAD LOGICAL TRACK PRIOR TO SENSE BYTE 6
MESSAGE | LOGICAL CYL ADDR HIGH PRIOR TO TRACK = HEAD
BYTE 6
CODE A&B 512 ' 256 32 | 16 | 8 1 4 | 2 1
15 CONTROL INTERFACE TAG BUS AT THE TIME OF THE DETECTED ERROR
TIME REZERO LINEAR
OVER SHOOT SERVO SERVO CONTROL WAIT
out MODE MODE
o | e RS oW | W | BN wm | HEY | &
DF040 DF050 DFO010
VFO PHASE CK SHIFT REG GAP WRT DATA STATUS £CC ECC
17 01=MISSING SERVO DATA N CNTR PARITY MONITOR HARDWARE 5}
10= VFO PHASE ERR o CHECK ERROR CHECK CHECK COMPARE
11=MISSING READ DATA  CC140 CF120 CC140 CJ160 CD100 CD100
CODED ERROR CONDITION
18 NOT USeD (BITS 47 HEX) LISTED BELOW

0Zdd



BYTES 18, BITS 4-7
0 1! 2 3! 4 51 6! 7
NO TAG NO NORMAL | NO RESPONSE TIME OUT MULTIPLE OR
NOT USED VALID ON OR CHECK END |  FROM CNT waME OUT | Ecc HaRDWARE NO CNT PRESELECTION
RIW ON RIW MOD ON TING F CHECK MOD CHECKS
OPERATION | ECC OPERATION | CNT OPERATION SELECTED
8 9 A B Cc! D E F
REPETITIVE BUSY MISSING PRESELECTION
REPETITIVE CMNO| o\Np oveRRUNS| PO QR AFTER SEEK DEVICE CHANNEL | 55 CCONTROL | UNRESETABLE
OVERRUNS ON | CMND OVERR. 10F 8 AL W TYPE SELECT S EonTae NRESETABL
G1OPERATIONS | ONG20RG3 | DECODE ERROR AR ERROR ERROR ERFS
NOTE
| SENSE BYTES 13,1415 ARE VALID FOR THESE MESSAGES
MR-6092
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FORMAT 1

SENSE BYTES 19-23

BT
o 0 1 2 3 4 5 6 7
HEAD PAD
19 oPtEATLN 85 NOT NOT NOT SHORT GATE 12M8 ALWAYS
RATO USED USED USED LATCH ERROR 5 FILE ON
DEOTS DET10
TAG BUS BUS OUT DEVICE BUS IN | CONTROLLER | CURRENT (I ACK
20 PARITY PARITY CHECK oHESK PARITY CHECK | BUS IN PARITY WRITE COUNTER R
CHECK UATCHED A7 LATCHED CHK LATCHED CHECK CHECK GTD QNIE
CH120 CH120 CJ150 D180 cci70 cc170
20 LOGICAL CYLINDER ADDRESS LOW
MESSAGE A AND
BYTE O BIT 3w 128 64 32 | 16 | 8 1 « | 2 1
21 BITSO& 1=11
FIXED HEAQ LOGICAL TRACK (HEAD)
MESSAGE A AND LOGICAL CYLINDER
BYTEO BIT3=1 | 515 ~ ADDRESS HIGH. 256 32 16 8 4 | 2 1
BUS OUT TAG
NOT NOT NOT NOT NOT NOT
21 USED USED USED USED USED UsED B0 PARY ety
22-23 FAULT SYMPTOM CODE
MR-6093
FORMAT 2 DCU ERROR SENSE BYTE 7 FORMAT/MESSAGE
0 1 2 3 4
S REG CTLINTF
NO NOT NOT REG VALID MESSAGE 5-F
MESSAGE | messace USED USED Lone sstagvathss NOT USED
13-15
MR-6086
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FORMAT 2 DCU CHECK SENSE BYTES 8-23
BIT
BYTE 0 \ 1 | 2 ‘ 3 4 ‘ 5 \ 6 7
8-10 NOT USED
CHANNEL INTERFAGE INTERFACE ™' CONTROL CHANNEL
1 BUFFER CHECK CHEGK DATA INTERFACE LOAD S COMPARE CID OR
CONTROL PARITY CHANNEL CHANNEL TRANSFER LOGIC REGISTERS ASSIST MULTI-
‘CHECK CHECK AORC B OR D CHECK CHECK CHECK CHECK CONNECT
12 SETTOO
13 CONTROL INTERFACE (CONTENTS OF TA REGISTERS. VALID ONLY IF SENSE BYTE 711S 24)
14 CONTROL INTERFAGE BUS-IN (CONTENTS OF MA REGISTER. VALID ONLY IF SENSE BYTE 715 24)
15 CONTROL INTERFACE BUS-IN (CONTENTS OF MD REGISTER, VALID ONLY IF SENSE BYTE 715 24)
16-19 NOT USED. SET TO 0
CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL CONTROL
20 MODULE MODULE MODULE MODULE MODULE MODULE MODULE NOT
AoDULE ACTIVE BUFFER PARITY | UNEXPECTED TAG BUS BUS-OUT TRANSFER USED
CHECK CHECK END CHECK CHECK CHECK CHECK
21 NOT USED. SET TO 0
22-23 FAULT SYMPTOM CODE
MR-6094
FORMAT 3 SENSE BYTE 7 FORMAT/MESSAGE
FORMAT 3 SENSE BYTE 7/MESSAGE NOT USED
MESSAGE

SELECTIVE RESET

MR-6087
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FORMAT 3 SENSE BYTES 8-23

BIT
BYTE 0 I 1 2 3 4 5 6 7
8 FAILING ADDRESS (BACK-UP ADDRESS REGISTER BUS 0-7)
9 FAILING ADDRESS (BACK-UP ADDRESS REGISTER BUS 8-13)
BIT 0= 1 o o o SPECIAL
EARLY ERROR OP ERROR
10 CLOCK o 0
BIT 0=0 ERROR A REG B REG ALU MPL READ
LATE ERROR CHECK CHECK CHECK CHECK
s 0 ocSBoe 0 .
YTE 10 0 ULTIPLI LOGI 0
SERSEVIE READ ERROR ERROR ERROR
11 STORE STORE STORE STORE MPL
ADDRESS ADDRESS WRITE WRITE o o MoL o
SENSE BYTE 10 8US 0.7 BUS 813 BUS BUS e
BIT 0=0 CHECK CHECK 2/3 CHECK 0/1 CHECK
12 SYNDROME REGISTER
13 TC REGISTER (THIS REGISTER IS RESET IF SELECTIVE RESET OCCURRED IN RESPONSE TO DISCONNECT IN)
14 TG REGESTER (THIS REGISTER IS RESET IF SELECTIVE RESET OCCURRED IN RESPONSE TO DISCONNECT IN)
15-23 NOT USED. SETTO 0
MR-6095
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FORMAT 4

DATA CHECKS UNCORRECTABLE SENSE BYTE 7 FORMAT/MESSAGE
0 1 2 3 4 5 6 7
HA ECC COUNT KEY DATA HA FIELD COUNT FIELD KEY FIELD DATA FIELD
MESSAGE DATA FIELD FIELD FIELD 0 SYN! NO SYNC NO SYNC NO SYNC
CHECK DATA CHECK DATA CHECK DATA CHECK BYTE FOUND BYTE FOUND BYTE FOUND BYTE FOUND
8 9
NOT AM DETECTION
MESSAGE USED ,{,:',:2,",5 A-F NOT USED ’
MR-6088
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FORMAT 4 DATA CHECKS NOT PROVIDING DISPLACEMENT INFORMATION SENSE BYTES 8-23

B8IT
BYTE 0 I 1 1 2 ] 3 [ 4 ‘ 5 l 6 l 7
8 CYLINDER ADDRESS OF THE RECORD IN ERROR
0 | ) | 0 | 0 | 0 | 0 | 512 | 256
9 CYLINDER ADDRESS OF THE RECORD IN ERROR
128 64 32 10 8 4 2 1
| | | 1 | |
io HEAD ADDRESS OF THE RECORD IN ERROR
0 | 0 | 0 | 0 | 0 | 0 1 0 | 0
11 HEAD ADDRESS OF THE RECORD IN ERROR
0 l 0 l 0 | 16 l 8 l 4 | 2 | 1
12 RECORD NUMBE