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About This Manual

This manual describes the HSC70, HSC50 (modified), and HSC50 subsystems. It describes HSC
controls and indicators, error reporting, field replaceable units, troubleshooting, and diagnostic
procedures. All information in this manual is informational/instructional and is designed to assist field
service personnel with HSC maintenance. Operational theory is included wherever such background is
helpful to field service.

Installation procedures, most HSC utilities, and indepth technical descriptions are not included in this
manual. For source material on these and other subjects not within the scope of this manual, refer to
the list of related documentation at the end of Chapter 1.

This document replaces the HSC50 Service Manual (EK-HSC50-SV-002) and the HSC70 Service
Manual (EK-HSC70-SV-002).

xix
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GENERAL INFORMATION

1.1 INTRODUCTION

This chapter includes general information about the Hierarchical Storage Controllers (HSC) mass
storage server, including:

+ Subsystem block diagrams

» Packaging and logic module descriptions
* Maintenance features

« Physical specifications

* Related documentation

1.2 GENERAL INFORMATION

This manual provides a single source of information for servicing the Hierarchical Storage Controllers
HSC70, HSC50 (modified), and HSC50. The descriptions and procedures in this manual apply to all
models of the HSC with the differences between the HSC70, HSC50 (modified), and HSC50 noted.

In this manual the term HSCS50 (modified) refers to the HSC50 manufactured with some components
previously used only on the HSC70. The following list specifies the components of the HSC50
(modified) that differ from the HSC50.

» Front and back door assemblies

*  Model 881 power controller (30-24374)

* Cabling bulkhead

» Cooling air outlet duct

The serial numbers differentiating the HSC50 (modified) are:

* HSC50-AA, including and subsequent to serial number 7770

* HSCS50-AB, including and subsequent to serial number 53018

Table 1-1 lists the component differences of the HSC70, HSC50 (modified), and the HSC50.
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Table 1-1 HSC Content Differences

HSC50
HSC Contents HSC70 (Modified) HSC50
Number of data channels 8 6 6
Power controller 30-24374 30-24374 70-19122
Load devices RX33 TU58 TU58

Defined as a disk and/or tape subsystem, the HSC can interface with multiple hosts using the computer
interconnect (CI) bus. One CI bus is included with the subsystem. In case of bus failure, each CI bus
consists of two paths (path A and path B). See Figure 1-1 for a sample five-node cluster configuration
utilizing two HSCs and three host computers. In this figure, all three hosts access both HSCs over the
CI bus and through dual porting both HSCs can access the tape formatter and the disks.

The HSC70 supports a combination of eight disk and tape data channels. The HSC50 supports a
combination of six disk and tape data channels. Each disk data channel supports four drives over the
Standard Disk Interface (SDI). Each tape data channel supports four tape formatters over the Standard
Tape Interface (STI). Depending upon which formatter is used, from one to four tape transports can be
supported by each formatter.

Consult the HSC Software Release Notes for the maximum number of tape formatters conforming
to the STI bus. These software release notes are shipped with each HSC and with updates of the
software.
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Figure 1-1 Redundant Cluster Configuration

HSC

1.2.1 HSC70 Cabinet Layout

HSC70 logic and power systems are housed in a modified H9642 cross-products cabinet with both
front and rear access. Figure 1-2 shows the front view of the cabinet.
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FRONT DOOR
KEY LOCK

CX~-2021A

Figure 1-2 HSC70 Cabinet—Front View

On the front of the cabinet are the Operator Control Panel (OCP) switches and indicators. Switch
operation and indicator functions are described in Chapter 2.

To access the cabinet interior, open the front door with a key. The door key is part of the door-lock
mechanism (part number 12-25411-01).

The upper right-hand portion of the cabinet houses the RX33 dual drives and connectors for the OCP.

The HSC70 contains two power supplies. Both are housed underneath the RX33 (Figure 1-3). Each
power supply has a fan drawing air from the front of the cabinet across the power unit and exbausting
it through a rear duct.
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Figure 1-3 HSC70—Inside Front View

A 14-slot card cage with a corresponding backplane provides housing for the HSC70 logic modules
(L-series extended hex). When viewed from the front, the card cage occupies the upper left of the
cabinet. Above the card cage is a module utilization label indicating the slot location of each module
(Figure 1-4). All unassigned slots contain baffles.
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Figure 1-4 HSC70 Module Utilization Label Example

NOTE

Requestor slots A, B, C, D, E, F, M, and N, illustrated in Figure 1-4, are optional tape or disk
data channels. Optional slot labels are blank when no module is present. Appropriate labels are
provided with each data channel option ordered.

Logic modules are cooled by a blower mounted behind the card cage (Figure 1-5). Air is drawn in
through the front door louver, up through the modules, and exhausted through the larger duct at the
rear.
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Figure 1-5 HSC70—Inside Rear View

NOTE
Figure 1-5 shows the blower motor outlet duct for current models. Earlier models have a smaller
blower motor outlet duct.

Two levels of cable connections are found in the HSC70: backplane to bulkhead and bulkhead to
outside the cabinet. All connections to the logic modules are made via the backplane. All cables attach
to the backplane with press-on connectors.

The power controller is in the lower left-hand rear corner of the HSC70. The power Control bus,
delayed output line, and noise isolation filters are housed in the power controller.

Exterior CI, SDI, and STI buses are shielded up to the HSC70 cabling bulkhead. These cables are
attached to bulkhead connectors located at the bottom rear of the cabinet. From the interior of the J/O
bulkhead connectors, unshielded cables are routed to the backplane.



1-8 .
GENERAL INFORMATION

1.2.2 HSC50 (Modified) Cabinet Layout

HSC50 (modified) logic and power systems are housed in a modified H9642 cross-products cabinet
with both front and rear access. Figure 1-6 shows the front view of the cabinet.

FRONT DOOR
KEY LOCK

CX-—-2024A

Figure 1-6 HSC50 (Modified) Cabinet—Front View

On the front of the cabinet are the OCP switches and indicators. Switch operation and indicator
functions are described in Chapter 2.

To access the cabinet interior, open the front door with a key. The door key is part of the door-lock
mechanism (part number 12-25411-01).

The HSC50 (modified) contains two power supplies. Both are housed underneath the maintenance
access panel (Figure 1-7). Each power supply has a fan drawing air from the front of the cabinet
across the power unit and exhausting it through a rear duct.
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Figure 1-7 HSC50 (Modified)—Inside Front View

A 14-slot card cage with a corresponding backplane provides housing for the HSC50 (modified) logic
modules (L-series extended hex). When viewed from the front, the card cage occupies the upper left
of the cabinet. Above the card cage is a module utilization label indicating the slot location of each

module (Figure 1-8). All unassigned slots contain baffles.
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Figure 1-8 HSC50 (Modified) Module Utilization Label Example

NOTE

Requestor slots A, B, C, D, E, and F, illustrated in Figure 1-8, are optional tape or disk data
channels. Optional slot labels are blank when no module is present. Appropriate labels are
provided with each data channel option ordered.

Logic modules are cooled by a blower mounted behind the card cage (Figure 1-9). Air is drawn in

through the front door louver, up through the modules, and exhausted through the larger duct at the
rear. g
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Figure 1-9 HSC50 (Modified)—Inside Rear View

NOTE
Figure 1-9 shows the blower motor outlet duct for current models. Earlier models have a smaller
blower motor outlet duct.

Two levels of cable connections are found in the HSC50 (modified): backplane to bulkhead and
bulkhead to outside the cabinet. All connections to the logic modules are made via the backplane. All
cables attach to the backplane with press-on connectors.

The power controller is in the lower left-hand rear comner of the HSC50 (modified). The power Control
bus, delayed output line, and noise isolation filters are housed in the power controller.

Exterior CI, SDI, and STI buses are shielded up to the HSC50 (modified) cabling bulkhead. These
cables are attached to bulkhead connectors located at the bottom rear of the cabinet. From the interior
of the I/O bulkhead connectors, unshielded cables are routed to the backplane.
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1.2.3 HSC50 Cabinet Layout

HSCS50 logic and power systems are housed in a modified H9642 cross-products cabinet with both
front and rear access. Figure 1-10 shows the front view of the cabinet.

——
ot p— ]

FRONT DOOR
KEY LOCK

\

CX—282A

Figure 1-10 HSCS50 Cabinet—Front View

On the front of the cabinet are the OCP switches and indicators. Switch operation and indicator
functions are described in Chapter 2.

To access the cabinet interior, open the front door with a key (cabinet lock assembly part number
12-14664). Located on the back of the front door are two TUS58 drives, the TU58 run indicators, the
Secure/Enable switch for the serial line console port, and slots for tape storage. Figure 1-11 shows the
inside front view of the HSC50.
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Figure 1-11 HSC50 Cabinet—Inside Front View

A 14-slot card cage with a corresponding backplane provides housing for the HSC50 logic modules
(L-series extended hex). When viewed from the front, the card cage and backplane occupy the lower
left of the cabinet. Above the card cage is a module utilization label indicating the slot location of each
module (Figure 1-12). All unassigned slots contain baffles.
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Figure 1-12 HSC50 Module Utilization Label Example

NOTE

All requestor slots A through F, illustrated in Figure 1-12, are optional tape or disk data
channels. Optional slot labels are blank when no module is present. Appropriate labels are
provided with each data channel option ordered.

The upper right-hand portion of the cabinet houses the maintenance access panel. A dc power on/off
switch and connectors for the TUS58, the OCP, and the maintenance terminal port are located on this
panel.

Power supply units are housed underneath the maintenance panel. A basic HSC50-AA/AB contains
one power supply capable of providing power for three data channels. A fourth data channel requires
the addition of an auxiliary power supply. Each power supply has a fan drawing air from the front of
the cabinet across the power unit and exhausting it through a rear duct. Figure 1-13 shows the back of
the HSC50 cabinet. The rear door is opened with a 5/32-inch hex wrench.
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Figure 1-14 HSCS50 Inside Rear View

Two levels of cable connections are found in the HSC50: backplane to bulkhead and bulkhead to
outside the cabinet. All connections to the logic modules are made through the backplane. All cables
attach with press-on connectors to the backplane.

The power controller is in the lower left-hand rear corner of the HSC50. Also at the rear of the HSC50,
the power Control bus and delayed output line are connected to noise isolation filters.

Exterior CI, SDI, and STI buses are shielded up to the HSC50 cabling bulkhead. These cables are
attached to bulkhead connectors located at the bottom rear of the cabinet.

From the interior of the I/O bulkhead connectors, unshielded cables are routed to the backplane and are
attached with press-on connectors.
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1.2.4 External Interfaces

Figure 1—15 shows the exiernal hardware interfaces used by the HSC70.

— C| BUS————————ONE OR MORE HOST COMPUTERS
(4 CABLES: 2 PATH A, 2 PATH B)
L —SD1 BUS ————DISK DRIVES
(ONE CABLE PER DISK DRIVE)
|—STI BUS ————— TAPE FORMATTER
(ONE CABLE PER FORMATTER)
HSC70 «b—ASCIl——————CONSOLE TERMINAL
CONTROLLER SERIAL LINE {1/0 BULKHEAD J60)
| ASCli——(NOT USED)
SERIAL LINE
~_ASCI| ————(NOT USED)
SERIAL LINE

——RX33 DISK DRIVE
SIGNAL INTERFACE BACKPLANE J18

I RX33 DISK DRIVE J

CX-928C

Figure 1-15 HSC70 External Interfaces
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Figure 1-16 shows the external hardware interfaces used by the HSC50 (modified) and the HSC50.

— C| ———— ONE OR MORE HOST COMPUTERS
{4 CABLES: 2PATH A, 2PATHB)
—SD|——— DISK DRIVES
(ONE CABLE PER DISK DRIVE)
—ST}—————— TAPE FORMATTER
HSC50 (ONE CABLE PER FORMATTER)
—— ASCII LOCAL TERMINAL
SERIAL LINE
—— ASClH TUS8 CONTROLLER
SERIAL LINE
—— ASCIlI HAND-HELD TERMINAL

CX-006C

Figure 1-16 HSC50 (Modified) and HSC50 External Interfaces
External interface lines include:

»  CI bus—Four coaxial cables (BNCIA-xx): two-path (path A and path B) serial bus with a transmit
and receive cable in each path. The communication path between system host(s) and the HSC.

*  SDI bus—Four shielded wires for serial communication between the HSC and the disk drives (one
SDI cable per drive per controller) (BC26V-xx).

*  STI bus—Four shielded wires for serial communication between the HSC and the tape formatter
(one STI cable per formatter) (BC26V-xx).

» Serial line interface—RS-232-C cable for console terminal communication with the 1/O Control
Processor module. (The HSC70 console terminal baud rates are programmable.)

* Serial line interface—RS-232-C cable linking the TU58 controller to the HSC (HSC50 only).

* RX33 signal interface—Cable linking RX33 drives with the RX33 controller located on the
M.std2 module (HSC70 only).

¢ ANSII hand held terminal—RS-232-C cable for hand held terminal communications with the I/O
Control Processor module (HSC50 only).



1.2.5 Internal Software
Major HSC software modules operating internally are shown at a block level in Figure 1-17.

Figure 1-17 HSC Internal Software
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Each software module is described in the following list.

HSC control program—Found on the system diskette for the HSC70 and the system tape for
the HSC50. The lowest level manager of the subsystem which provides a set of subroutines and
services shared by all HSC processes. This program performs the following functions:

Interprets incoming utility requests

Sets up the appropriate subsystem environment for operation of the requested utility

Invokes the utility process

Returns the subsystem to its normal environment upon completion of the utility execution

Initializes and reinitializes the subsystem

Executes all auxiliary terminal 1/O

Schedules processes (both functional and diagnostic) for execution by the P.ioc/j

Provides a set of system services and system subroutines to HSC processes

Manages the RX33 local storage media (HSC70 only)
Manages the TUS8 local storage media (HSC50 only)

Functional processes within the HSC communicate with each other and the HSC control program.
They communicate through shared data structures and send/receive messages.
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»  MSCP Class Server—Responsible for validating, interpreting, and routing incoming MSCP
commands and dispatching MSCP completion acknowledgments. The following are part of the
MSCP Class Server.

— SDI manager—Handles the SDI protocol, responds to attention conditions, and manages the
online/offline status of the disk drives.

— Disk 1/0 manager—Translates logical disk addresses into drive-specific physical addresses,
organizes the data-transfer structures for disk operations, and manages the physical positioning
of the disk heads.

» CI Manager—Responsible for handling Virtual Circuit and server connection activities.

» Disk error processor—Responds to all detected error conditions. It reports errors to the diagnostic
manager and attempts to recover from errors (ECC, bad block replacement, retries, etc.). When
recovery is not possible, a diagnostic is run to determine if the subsystem can function without the
failing resource. Then appropriate action is taken to remove the failing resource or to terminate
subsystem operation.

+ TMSCP Class Server—Sets up the data transfer structures for tape operations and manages the
physical positioning of the tape. The following is part of the TMSCP Class Server.

— STI manager—Handles the STI protocol, responds to attention conditions, and manages the
online/offline status of the tape drives.

+ Diagnostic manager—Responsible for all diagnostic requests, error reporting, and error logging.
It also provides decision-making and diagnostic-sequencing functions and can access a large set of
resource-specific diagnostic subroutines.

* Diagnostic subroutines—Run under the control of the diagnostic manager and are classified as
device integrity tests.

»  Utility processes—Perform volume-management functions (formatting, disk-to-disk copy, disk-to-
tape copy, tape-to-disk restore). They also handle miscellaneous operations required for modifying
subsystem parameters (such as COPY, PATCH, and error dump) or for analyzing subsystem
problems.

1.2.6 Subsystem Block Diagram

The HSC is a multimicroprocessor subsystem with two shared memory structures, one for control and
one for data. In addition, the HSC I/O Control Processor fetches its own instructions from a private
(Program) memory. Figure 1-18 shows a subsystem block diagram. Each major block is a module
unless otherwise specified.
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Figure 1-18 HSC Subsystem Block Diagram

1.3 MODULE DESCRIPTIONS

This section describes each of the HSC logic modules. References to modules by their engineering
terms appear throughout HSC documentation as well as on diagnostic printouts. For this reason, the
engineering term is shown in parentheses after the formal name for each module. These relationships
are also indicated in Figure 1-18 and Table 1-2.
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Table 1—2 Module Nomenclature

Module Engineering Module

Name Name Designation

Port link LINK L0100, Rev E2
or or
Interprocessor LINK L0118
Interface (ILI)

Port buffer PILA L0109

Port processor K.pli L0107

Disk data channel K.sdi L0108-YA

or or or

Data channel K.si 10119

Tape data channel K.sti L0108-YB

or or or

Data channel K.si L0119

L0111 (HSC70)
L0105 (HSC50)

Input/Output Control Processor Pioj (HSC70)

P.ioc (HSC50)

Memory M.std2 (HSC70) L0117 (HSC70)
M.std (HSC50) L0106 (HSC50)
Host interface K. Consists of:

Port link (LINK or ILI),
Port buffer (PILA), and
Port processor (K.pli) modules

1.3.1 Port Link Module (LINK) Functions

The port link module (L0100-E2 or L0118) is a part of the host interface module set (K.ci). With

all configuration switches and jumpers in default positions, the L0118 is functionally identical with
the LO100-E2. The location and default positions are described in Chapter 3. The port link module
performs the following functions.

* Serialization/deserialization, encoding/decoding, dc isolation— Permits transmission of a self-
clocking stream over the CIL. Information transmitted over the CI bus is serialized and Manchester
encoded. The driver circuit includes a transformer for ac coupling the encoded signal to the coaxial
cable. Information received from a CI transmission is decoded and converted to bit-parallel form.
The circuitry also provides carrier detection for determining when the Cl is in use by another node.

» Cyclic redundancy check (CRC) generation/checking—Checks the 32-bit CRC character
generated and appended to a message packet when it is received. Also generates the 32-bit CRC
character during the transmission of a packet. An incorrect CRC means either errors were induced
by noise or a packet collision occurred.

» ACK/NACK generation—Generates an ACK upon receipt of a packet addressed to the LINK if
the following conditions exist:

— Error-free CRC

— Buffer space available for the message
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Upon receipt of a packet addressed to this node, a NACK is generated if the following conditions
exist:

— Error-free CRC
— No buffer space available for the message

No response is made if a packet addressed to this node is received with CRC error or the node
address is incorrect.

» Packet transmission—Performs the following functions.
— Executes the CI arbitration algorithm
— Transmits the packet header
— Moves the stored information from the transmit packet buffer to the Manchester encoder
— Calculates and appends the CRC to the end of the packet
— Receives the expected ACK packet
+ Packet reception—Performs the following functions.
— Detects the start of the CI transmission
— Detects the sync characters
— Decodes the packet header information
— Checks the CRC
— Moves the data from the Manchester decoder ’
— Returns the appropriate ACK packet

The port link module interfaces via line drivers/receivers directly to the CI coaxial cables. On the HSC
interior side, the port link module interfaces to the port buffer module through a set of interconnect link
signals. The port link module also interfaces to the port processor module (indirectly through the port
buffer module) using a set of port link interface (PLI) signals.

For a detailed technical description of the port link modules, refer to the CI780 Technical Description
Manual (EK-CI780-TD).

1.3.2 Port Buffer Module (PILA) Functions

The port buffer module (.L0109) provides a limited number of high-speed memory buffers to
accommodate the difference between the burst data rate of the CI bus and HSC internal memory
buses. It also interfaces to the port link (CI link) module via the ILI signals and the port processor
module via port/link interface (PLI) signals.

1.3.3 Port Processor Module (K.pli) Functions and Interfaces
The port processor module (L0107-YA) performs the following functions.
* Executes and validates low-level CI protocol

* Moves command/message packets to/from HSC Control memory and notifies the correct server
process of incoming messages

* Moves data packets to/from HSC Data memory
The port processor module interfaces to three buses:
* PLI bus interfaces the port buffer and port link modules
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» Control memory bus interfaces HSC Control memory

e Data memory bus interfaces HSC Data memory

1.3.4 Disk Data Channel Module (K.sdi) Functions

Disk data channel module (L0108-YA) operation is controlled by an onboard microprocessor with
a local programmed read-only memory (PROM). This data channel module performs the following
functions.

+ Transmits control and status information to the disk drives

+  Monitors real-time status information from the disk drives

*  Monitors in real-time the rotational position of all the disk drives attached to it
» Transmits data between HSC Data memory and the disk drives

*  Checks the error detection code (EDC) and generates or checks the error correction code (ECC)
during Read/Write operations.

Commands and responses pass between the disk data channel microprocessor and other internal HSC
processes through Control memory. The disk data channel module interfaces to the Control memory
bus and to the Data memory bus. It can also interface to four disk drives with four individual SDI
buses. Currently, combinations of up to eight disk data channel or tape data channel modules are
possible in the HSC70. The HSC50 supports combinations of up to six disk data channel or tape data
channel modules. Configuration guidelines are found in the HSC Installation Manual (EK-HSCMN-
IN).

1.3.5 Tape Data Channel Module (K.sti) Functions

Tape data channel module (L0108-YB) operation is controlled by an onboard microprocessor with a
local programmed read-only memory (PROM). The tape data channel performs the following functions.

* Transmits control and status information to the tape formatters
*  Monitors real-time status information from the tape formatters
* Transmits data between the Data memory and the tape formatters

* Generates an error detection code (EDC) for each 512 bytes during a Write operation. The tape
formatter generates and sends an EDC every 512 bytes during a Read operation.

Commands and responses pass between the tape data channel microprocessor and other internal HSC
processes through Control memory. The tape data channel module interfaces to the Control memory
bus and to the Data memory bus.

1.3.6 Data Channel Module (K.si) Functions

Data channel module (1.0119) is an interface between the HSC and the Standard Disk Interconnect
(SDI) or Standard Tape Interconnect (STI) bus and is a direct replacement for the K.sdi or K.sti data
channel modules. The K.si is configured for disk or tape interface when the HSC is initialized (see
Chapter 4). The K.si functions are the same as the functions for the K.sdi or K.sti.
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1.3.7 1/O Control Processor Module (P.ioj/c) Functions

The HSC70 P.ioj module (LO111) uses a PDP-11 ISP (J-11) processor. The HSC50 Pioc module
(LO105) uses a PDP-11 ISP (F-11) processor. Both contain memory management and memory
interfacing logic. These processors execute their respective HSC internal software. Also, the
Input/Output (I/O) Control Processor modules contain the following.

* Bootstrap read-only memory (ROM)

« Arbitration and control logic for the Control and Data buses

* Program-addressable registers for subsystem initialization and OCP communications
« Processes for all parity checking and generation for its accesses to memory

¢ Program memory instruction and data cache, 8 Kbytes of direct map high-speed memory (HSC70
only)

The 1/O Control Processor modules interface to:

e Program memory on the Program memory bus

« Control memory through the signals of the backplane Control bus
e Data memory through signals of the backplane Data bus

* Console terminal RS-423 compatible signal levels (HSC70 only)
s TUSS8 tape drives (HSC50 only)

e Auxiliary terminal through an RS-232-C interface (HSC50 only)

1.3.8 Memory Moduie (Ni.std2) Functions

The HSC70 memory module (L0117) contains three separate and independent system memories, each
residing on a different bus within the HSC70. In addition, the memory module contains the RX33
diskette controller. The three memory systems and RX33 diskette controller are known as:

»  Control memory (M.ctl)—Two banks of 256 Kbytes of dynamic RAM for subsystem control
blocks and interprocessor communication structures storage.

* Data memory (M.dat)—512 Kbytes of status RAM to hold the data from/to a data channel
module.

* Program memory (M.prog)—1 megabyte of RAM for the control program loaded from the RX33
diskette.

» RX33 diskette controller (K.rx)—Resides on the Program bus and performs direct memory access
word transfers when reading or writing data to/from the RX33 diskette.

Using physical addresses, the memory space allocations for the three memories are illustrated in
Figure 1-19.
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22-BIT ADDRESS ALLOCATION

ADDRESS SPACE BUS SIZE COMMENT
17777777 110 PAGE

INTERNAL 2 KW INTERNAL REGISTERS
17770000
17767777 CONTROL

WINDOWS CBUS 2 KW RESERVED ADDRESSES
17760000
17757777 UNDEFINED
ot + NONE 248 KW NOT ACCESSIBLE

17000000
16777777 motL

CBUS 256 KB {X2) CONTROL MEMORY
1600000Q
15777777] W DAT

DBUS 512 KB DATA MEMORY
14000000
13777777 UNUSED

PBUS 2MB EXPANSION ROOM
04000000
03777777} M.PROG

PBUS PROGRAM MEMORY
00000000 1 MB 0-4000 RESERVED

FOR TRAP VECTORS
CX-931A

Figure 1-19 Memory Map (M.std2—L0117)

NOTE

Two completely redundant memory banks make up Control memory. Only one bank at a time is
usable during functional operation. Bank failure detection and bank swapping are done at boot
time.

Interface to Control memory is by the backplane Control bus and to Data memory by the backplane
Data bus. The interface to the I/O Control Processor local Program memory is via a set of backplane
signals to the Program memory module. In addition, the memory module houses the control circuitry
for the RX33 disk drives.

1.3.9 Memory Module (M.std) Functions
The memory module (L0106) contains the following three independent and separate memories.

s 256 Kbytes of Program memory (M.prog) This is space for the control program loaded from the
TUSS.

» 128 Kbytes of Control memory (M.ctl) This is space for the routines initiating data transfer action.

* 128 Kbytes of Data memory (M.dat) This is space to hold the data from/to a data channel module.
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Using physical addresses, the memory space allocations for the three memories are illustrated in
Figure 1-20.

22-BIT ADDRESS ALLOCATION

ADDRESS SPACE BUS SIZE COMMENT
17777777 1,0 PAGE

INTERNAL 2 KW INTERNAL REGISTERS
17770000
17767777 CONTROL

WINDOWS CBUS 2 KW RESERVED ADDRESSES
17760000
17757777| UNDEFINED
+ < ° NONE 248 KW NOT ACCESSIBLE

17000000
16777777 UNUSED

CBUS 64 KW EXPANSION ROOM
16400000
16377777 M.CTL
_ CBUS 64 KW CONTROL MEMORY
16000000
16777777 UNUSED

DBUS 192 KW EXPANSION ROOM
14400000
14377777 M.DAT

DBUS 64 KW DATA MEMORY
14000000
13777777} UNUSED

PBUS 1.5 MW EXPANSION ROOM
01000000
00777777} M.PROG

PBUS 128 KW PROGRAM MEMORY
00000000 0-4000 RESERVED

FOR TRAP VECTORS

CX-338B

Figure 1-20 Memory Map {M.std—L0106)

Interface to Control memory is by the backplane Control bus and to Data memory by the backplane
Data bus. The interface to the I/O Control Processor local Program memory is via a set of backplane
signals to the Control memory module.

1.4 HSC MAINTENANCE STRATEGY

Maintenance of the HSC is accomplished with field replaceable units (FRUs). Procedures for removal
and replacement are described in Chapter 3. Field service personnel should not attempt to replace or
repair component parts within FRUs.

Isolation of solid failures can be accomplished efficiently due to the logical partitioning of the modules
and extensive internal diagnostics. In addition to the device-resident diagnostics, the HSC-resident
offline diagnostics are available to support and verify corrective maintenance decisions.
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1.4.1 Maintenance Features
The following features assist in troubleshooting the HSC.

Self-contained and self-initiated diagnostics—On initialization, various levels of diagnostics execute
in the HSC. Read-only memory (ROM) diagnostics test each microprocessor in the disk and tape
data channels, port processor, and I/O processor modules. Pressing the HSC Init bution starts all
internal ROM diagnostics.

Operator Control Panel fault code display—The OCP or the console terminal displays any failures.
If further diagnostics are needed, use the terminal to initiate diagnostics stored on the system
boot media or the offline diagnostic media (RX33 diskettes for the HSC70 or TUS8 tapes for the
HSC50).

Console terminal—After initialization, the operator can use the console terminal to run online
device integrity tests (see Chapter 5) or offline diagnostic tests (see Chapter 6). Also, certain
resource failure detections can initiate tests automatically.

Module LED indicators—All logic modules have at least one LED to indicate board status. See
Chapter 2 for the location of these LEDs.

The HSC subsystem allows logical assignment of a disk drive or tape formatter to the diagnostics.
Device integrity tests allow drive diagnosis even though other active drives are connected to the HSC.

Background (periodic) diagnostics test HSC logic not currently in use by the subsystem. Failures cause
the HSC to reboot and execute the initialization diagnostics.

Requestor-detected Data memory errors cause an initiation of the inline memory diagnostics to test the
buffer causing the error. Failures found in any Data Buffer cause removal of that buffer from service.
If no failure is found, the tested buffer is returned to service, with one exception. If the same buffer is
sent (o test twice, it is retired from service even though no failure is found.

1.4.2 HSC Specifications
Figure 1-21 lists the HSC physical and environmental specifications.
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DESCRIPTION

OPTION DESIGNATION

HSC MASS STORAGE SERVER

HSCXX—AA = 60 HZ, 120/180 V

HSCXX—-AB =50 HZ, 380/415V

MECHANICAL
MOUNTING WEIGHT HEIGHT WIDTH DEPTH CAB TYPE
CODE LBS KG IN ™ IN cM IN cMm (IF USED)
) MODIFIED
FS a00 | 1812 | 42 106.7 | 21.3 | 541 36 91.4 Yooy
POWER (AC)
AC VOLTAGE | AC VOLTAGE | FREQUENCY orace | STEADY—STATE [POWER CONSUMPTION
NOMINAL TOLERANCE | & TOLERANCE CURRENT (RMS) (MAX)
120208 |104-128/180-222| 60 HZ * 1 3 17 2250 WATTS
380 415 331-443 50 HZ + 1 3 9 2245 WATTS
POWER (AC)
ANPS iMAX) BY PHASE
PHASE A - 1 380 V PHASE A
PHASE B 12 PHASE 8 = 7
PHASE C 12 PHASE C - 7
NEUTRAL - 17 NEUTRAL - 9
POWER (AC)

PLUG TYPE POWER CORD LENGTH | INTERRUPT TOLERANCE | APPARENT POWER (KVA)
NEMA — L2171 - 30P 15 FT (4.5 M) 4 MS (MIN) 3.4 (KVA)
HUBBELL — 520 P6 15 FT (4.5 M) 4 MS (MIN) 3.4 (KVA)

POWER (AC)
HSC OPTION INRUSH CURRENT SURGE DURATION
HSCXX — AA 70 AMPS/PHASE 16 MS
HSCXX — AB 70 AMPS/PHASE 20 MS
DEVICE ENVIRONMENT

TEMPERATURE RELATIVE HUMIDITY RATE OF CHANGE HEAT DISSIPATION
OPERATING'| STORAGE |OPERATING| STORAGE TEMP HUMIDITY | 60 HZ 50 HZ
59— 90°F | 40— 151° F 20° FHR ,

: 20-80% | 5-95% 20%/HR | 7676BTU | 8078 KJ
15-32°C |-40-66"C 11° C HR HR HR
DEVICE ENVIRONMENT

ALTITUDE (MAX) AIR VOLUME (AT INLET) AIR QUALITY

OPERATING STORAGE FT’ ‘MIN M3 -MIN PARTICLE COUNT (MAX)
8000 FT 30,000 FT
210 5.92 N/A
2.4 KM 9.1 KM

*ALTITUDE CHANGES:

(1.0° F PER THOUSAND FEET).

HSC Specifications

DERATE THE MAXIMUM TEMPERATURE 1.8° C PER THOUSAND METERS

CX—-2023A
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1.5 HSC RELATED DOCUMENTATION
Documents related to the HSC are available under the following titles and part numbers.
*  HSC User Guide (AA-GMEAA-TK)

= HSC Installation Manual (EK-HSCMN-IN)

* HSC Software Technical Manual, Vol I (EK-HS572-TM)

» HSC Software Technical Manual, Vol 1l (EK-HS575-TM)

» HSC50/70 Hardware Technical Manual (EK-HS571-TM)

*  HSC?70 lllustrated Parts Breakdown (EK-HSC70-IP)

» HSCS50 Illustrated Parts Breakdown (EK-HSC50-IP)

e HSC50 Device Integrity Tests User Documentation (EK-IHSC5-UG)
e HSC50 Offline Diagnostics User Documentation (EK-OHS-UG)
HSCS50 Utilities User Documentation (EK-UHSCS-UG)

s VT320 Owners Manual (EK-VT320-UG)

*  VT320 Programmer Pocket Guide (EK-VT320-HR)

e V1320 Installation Guide (EK-VT320-IN)

s VT220 Owners Manual (EK-VT220-UG)

*  VT220 Programmer Pocket Guide (EK-VT220-HR)

e VT220 Installation Guide (EK-VT220-IN)

» Installing and Using the LAS0 Printer (EK-0LAS50-UG)

* LAS5O0 Printer Programmer Reference Manual (EK-OLAS0O-RM)
» Installing and Using the LA75 Printer (EK-OLA75-UG)

» LA75 Printer Programmer Reference Manual (EK-OLA75-RM)
e Star Coupler User Guide (EK-SC008-UG)

»  CI780 Technical Description Manual (EK-C1780-TD)

*  CI780 User Guide (EK-CI780-UG)

*  DECwriter Correspondent Technical Manual (EK-CPL12-TM)
»  TUS58 DECtape Il User Guide (EK-0TU58-UG)

These documents (except for the HSC User Guide) can be ordered from Publication and Circulation
Services, 10 Forbes Road, Northboro, Massachuseitts 01532 (RCS code: NR12; mail code: NR0O3/W3).

The HSC User Guide can be ordered from the Software Distribution Center, Digital Equipment
Corporation, Northboro, Massachusetts 01532.

NOTE
Please consult the HSC Software Release Notes for the latest hardware revision levels.
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2

HSC CONTROLS/INDICATORS

2.1 INTRODUCTION

This chapter describes the controls and indicators located in five areas of the HSC70, HSC50
(modified), and HSC50. They are:

« HSC70
1. Operator Control Panel (OCP)
2. Inside front door
3. RX33 disk drives
4. Logic modules
5. Power controller
HSCS50/HSCS0 (modified)
Operator Control Panel (OCP)
Inside front door (TUS58 tape drives)
Maintenance access panel
Logic modules
Power controllers (60 Hz and 50 Hz)

wohk W=

2.2 OPERATOR CONTROL PANEL (OCP)

Figure 2-1 illustrates the controls and indicators on the OCP.
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MOMENTARY MOMENTARY  ALTERNATE

CONTACT CONTACT ACTION
SWITCH SWITCH SWITCH
\ \ |
\ \ N
(e )

=

Y

\
© [ |z fonse

State  Power

3

. _J

CX-008B

Figure 2-1 Operator Control Panel
The OCP controls and indicators are described in the following list.

« State and Init indicators—Describe the state of the HSC. Under runtime conditions, the Init
indicator is OFF while the State indicator is pulsing. During initialization, these indicators change
to reflect the current initialization phase of the subsystem. Refer to the bootstrap flowchart in
Chapter 8 for details on these phases.

* Init switch—Pushing the Init switch causes the HSC to start its initialization routine. The
Secure/Enable switch must be in the ENABLE position for this switch to be operational. Holding
the Init switch in causes the console terminal to loop back.

* Power indicator—Goes OFF if the dc voltage levels drop below one-third of minimal. The power
indicator is driven from a dc comparator circuit on the I/O Control Processor module (LOI11 on
the HSC70 or L0105 on the HSC50/HSC50 [modified]) which constantly monitors the +5, +12,
and -5.2 voltages. The power indicator also is driven by a logic gate that monitors the Power Fail
signal from the power supplies. If this signal is asserted, the power indicator goes OFF.

NOTE
An ON power indicator does nof mean these voltages are within specification (x5 percent).

* Fault indicator and switch—Comes on when the HSC logic detects a fault. The Fault switch is
used for the OCP lamp test.

— Fault codes—When the Fault switch is pressed and released, the lamps in Init, Online, Fault,
and the two blank switches function as an error display. If the fault code is a hard fatal error,
the fault code blinks on and off until the HSC is powered down or the Fault switch is pressed
again.

If the displayed fault code is a soft (nonfatal) failure, the fault code clears on subsequent
toggling of the Fault switch. Multiple soft fault codes can be queued in the fault code buffer.
Subsequent toggling of the Fault switch displays each soft fault code until the buffer is emptied.
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Soft fault codes are identified by the Fault indicator ON (or displayed fault code) while the
State indicator is pulsing. With soft faults, the HSC continues to operate without use of
the failing resource. Hard fault codes are identified by the fault indicator ON (or displayed
fault code) while the HSC State indicator is nor pulsing. With hard faults, the HSC does not
continue operation until the failure is remedied.

Error codes associated with the OCP display are defined in Chapter 4 and in Chapter 8.

— Lamp test—Pushing and holding the Fault switch causes all the OCP indicators to light and
function as a lamp test. Even if the Fault indicator is already on before the switch is pushed,
the lamp test can be executed.

“+  Online switch—Puts the HSC logic in the available state when pushed to the in position and
allows a host to establish a Virtual Circuit with the HSC. When this switch is released to the out
position no new Virtual Circuits can be made.

« Online indicator—Shows a Virtual Circuit exists between the HSC and a host CPU when the
Online indicator is on. When this indicator is off, no Virtual Circuits are established with any
host.

e Blank indicators—Forms the lowest two bits of a five-bit fault code.

2.3 HSC70 INSIDE FRONT DOOR CONTROLS/INDICATORS

Figure 2-2 shows the controls and indicators available when the front door is opened.
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/OCP SHIELD

\ HSC70

SECURE/ENABLE
SWITCH

OCP SIGNAL/POWER
LINE CONNECTOR

CX-902B

Figure 2-2 Controls/Indicators—Inside Front Door

The following list describes the controls and indicators found on the HSC70 inside front door.

Secure/Enable switch—Disables the Init switch from the OCP when in the SECURE position.
Also, the SET utility program cannot run and the BREAK character from the terminal is disabled.
With the Secure/Enable switch in the ENABLE position, the Init switch and all the utility programs
can be used.

The SHOW utility is operable with the Secure/Enable switch in either position.

Enable indicator—Indicates the Secure/Enable switch is in the ENABLE position when the
Enable LED is illuminated (all switches can be used). When the Enable indicator is OFF, the OCP
is secure.
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- » RX33 LEDs—When lit, indicates which particular drive is in use. There is an LED on the
front panel of each drive. When not in use, the RX33 diskettes are stored inside the front door
(Figure 2-3).

DC POWER
SWITCH

DISKETTE
STORAGE
AREA

CX-932B

Figure 2-3 RX33 and dc Power Switch

* dc power switch—Located on the left side of the RX33 housing (Figure 2-3). When the dc power
switch is in the 0 position, the HSC70 is without dc power. Moving the switch to the 1 position
restores dc power.
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2.4 HSC50 INSIDE FRONT DOOR CONTROLS/INDICATORS

Figure 2—4 shows the controls and indicators available when the front door is opened.

TUS8 SELF-TEST INDICATOR
(VIEWED FROM THE TOP)

TU58 TAPE
CARTRIDGE
STORAGE

DECAL

TU58 DRIVE O TUS8 DRIVE 1

/
SECURE/ENABLE / \_ _/
SWITCH TU58 RUN
ENABLE LED LEDs

CX-003B

Figure 2-4 HSC50 Controls/indicators—Inside Front Door
The following list describes the controls and indicators found on the HSCS50 inside front door.

*  Secure/Enable switch—With the Secure/Enable switch in the SECURE position, the Init switch is
disabled from the OCP. Also, the SET utility program cannot run and the BREAK character from
the terminal is disabled. With the Secure/Enable switch in the ENABLE position, the Init switch
and all the utility programs can be used. The SHOW utility is operable with the Secure/Enable
switch in either position.

+ Enable indicator—An illuminated Enable LED indicates the Secure/Enable switch is in the
ENABLE position (all switches can be used). When the Enable indicator is OFF, the OCP is
secure,

* TUS58 Run indicators—When a TU58 Run indicator is ON, the TUS8 is currently moving tape.
Data loss can occur if the tape is removed while this indicator is ON. If the indicator is OFF, tape
is not in motion.
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« TUSS8 Self-Test indicator—The TU58 Self-Test indicator is found on the TUS8 controller module
(Figure 2-4). The controller module is located inside the TU58 housing with the drive mechanics.
Observe the Self-Test indicator by looking down through the TUS8 housing vents. When this
indicator is ON, the TUS58 controller has successfully completed self-diagnostics.

2.5 HSC50 MAINTENANCE ACCESS PANEL CONTROLS AND
CONNECTORS

Removing the maintenance access panel cover reveals the dc power switch and several connectors
available for HSC50 maintenance (Figure 2-5).

1 ON POSITION

TU58

DC POWER\ CONNECTORS

0 OFF POSITION| SWITCH
N

ocCpP
~ CONNECTOR

§§~ CONNECTORS RESERVED
"FOR FUTURE USE

MAINTENANCE TERMINAL
SIGNAL CONNECTOR

MAINTENANCE
PANEL

L MAINTENANCE
TERMINAL POWER

CX-014B

Figure 2-5 HSC50 Maintenance Access Panel

2.5.1 dc Power Switch

When the dc power switch is in the O position, the HSCS0 is without dc power. Moving the switch to
the 1 position restores dc power.
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2.5.2 HSC50 Maintenance Panel Connectors

Two of the connectors in the maintenance access panel are used to connect the maintenance terminal
to the HSC50. One connector supplies power to the maintenance terminal and the other is the signal
connector. Additional connectors are:

¢« OCP connector
« TUS8 connectors

¢ Connectors reserved for future use

2.6 HSC70 MODULE INDICATORS AND SWITCHES

All logic modules have at least one LED to indicate board status. Figure 2-6 shows the locations of
these LEDs and the module utilization label. Additionally, three of these logic modules contain specific
switches.



2-9
HSC CONTROLS/INDICATORS

I’*, ' MODULE UTILIZATION

NOT USED—_||

NODE ADDRESS —!
SWITCHES

-

[

SWITCH S-3 -
(REV E2) E

LINK BOARD ﬁ D1 MICRO ODT
STATUS 602 SERIAL LINE UNIT

INDICATORS | @ D3 MEMORY OK
8 D4 SEQUENCING

D5 STATE INDICATOR

%DG RUN INDICATOR

3 MEMORY ACCESS
8 Q‘/ INDICATOR
8lg | B
8 D7 BOARD STATUS
L] e ‘ INDICATOR
|~ “psBOARDSTATUS

INDICATOR

a®
-

N
NS
/\ &
»
o
B
29 )
)
-

@ reo
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CX-933B

Figure 2-6 Module LED Indicators
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Figure 2-7 shows the slot location for each of the modules.
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Figure 2-7 HSC70 Module Utilization Label Example
Table 2—-1 shows the functions of the various module LEDs.

Table 2-1 Functions of Logic Module LEDs

Module Color Function
LO111 D1 amber Micro ODT—Used during J-11 power-up microdiagnostics.
D2 amber Terminal port OK—Used during J-11 power-up microdiagnostics.
D3 amber Memory OK—Used during J-11 power-up microdiagnostics.
D4 amber Sequencing indicator—Used during J-11 power-up microdiagnostics.
D5 amber State indicator—Mirrors the OCP State indicator.
D6 amber Run indicator—Pulses at the on-board microprocessor run rate.
D7 red Board status—Indicates an inoperable module except during
initialization when it comes on during module testing.
D8 green Board status—Indicates the module has passed all applicable
diagnostics.
L0117 Green Board status—Indicates the operating software is running and has
successfully tested this module.
Amber Indicates Memory Active—Lit during every memory cycle.
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Table 2—1 (Cont.) Functions of Logic Module LEDs

Module Color Function
Red Board status—Indicates an inoperable module except during
initialization when it comes on during moduie testing.
LO108-YA Green Board status—Indicates the operating software is running and that
1.0108-YB self-test module microdiagnostics have completed successfully.
10119
Red Board status—Indicates an inoperable module except during

initialization when it comes on during module testing.

Amber (eight LEDs) D1—Off for PROM load, on for RAM load.
D2 through D8—Upper register #2 contents.

The LEDs reflect the implemented bits of the upper error register

#2. When a microinstruction parity error is detected, the module clocks
are inhibited which stops the module. The bit content of the upper
error register #2 is displayed on the LEDs. See Figure 2-9 for the
location of the LEDs.

LO0107-YA Green Board status—Indicates the operating software is running and that
self-test module microdiagnostics have completed successfully.

Red Board status—Indicates an inoperable module except during
initialization when it comes on during module testing.

10109 Green Board status—Indicates the operating sofiware is running and that all
applicable diagnostics have completed successfully.

Red Board status—Indicates an inoperable module except during
initialization when it comes on during module testing.
Amber Always on when the HSC70 is on (used only for engineering test
purposes).
LO100-E2 Green Board status—Indicates the node is either transmitting or receiving;
L0118 dims or brightens relative to the amount of local CI activity.
Red Board status—Indicates the module is in the internal maintenance
mode.

2.6.1 HSC70 Module Switches

Specific switches are found on LINK (L0100-E2 or L0118), port processor (L0107), and port buffer
(L0109) modules as follows:

» CI port LINK module (L0100-E2/L0118)—Refer to Figure 2-6 for the CI node address switches
mounted on the L0100-E2 or L0118 module. Switches must be identically set to avoid CI
addressing errors. See Chapter 3 for switch positions of S1, S2, and S3.

* CI port processor and CI port buffer modules (HSC70 L0107 and L0109)—Both the L0107
and L0109 modules have dual inline pack (DIP) switches to indicate the hardware revision level.
DIP switch positions should not be changed except as directed by a Field Change Order (FCO).
Figure 2-8 shows the location of the these switches.
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« K.si (L0119) data channel switchpack—See Section 2.7.1 for a description of the switchpack
settings.

% 17 “

L0107

L0109

=~ Jl -

HARDWARE REVISION LEVEL SWITCHES
(DO NOT CHANGE EXCEPT BY FCO)

CX-241C

Figure 2-8 Module (DIP) Switches

» HSC70 P.ioj (LO111)—The LO111 module contains two punch-out connector packs used to assign
an unique value to the P.ioj serial number register. The switch settings should never be modified in
the field.

The P.ioj module serial number is used only when a default HSC SDS-ID is generated. The SDS-
ID is a hexadecimal number uniquely identifying the HSC as a node in the cluster. This ID is
usually generated by initializing the HSC70 (toggling the Init switch on the OCP) while holding in
the OCP Fault switch until the INIPIO banner is printed on the console. For all other reboot cases,
the HSC70 P.ioj serial number is not used.

* K.si (L0119) data channel—See Section 2.7.1 for a description of the switchpack settings.

2.7 K.si(L0119) MODULE

The K.si (L0119) data channel module is a direct replacement for the disk data channel module (K.sdi,
LO108-YA) or the tape data channel module (K.sti, LO108-YB). The K.si can be installed in the HSC70,
HSC50 (modified), or HSCS50.
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2.7.1 K.si (L0O119) Switch Settings

The K.si has a switchpack containing four switches. Figure 2-9 shows the location of the switchpack.
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Figure 2-9 K.si (L0119) LEDs and Switchpack

CX-2118A
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Table 2-2 describes the name and usage of the switches. SW1 is on the top of the switchpack.

Table 2-2 K.si Switchpack Options

Switch Switch Function Normal
Number Name Description Position
SwWi MFG Provides loop on error and single port Off
external loop.
Sw2 Bumn in Continuous loop, assumes external loop Off
and clock.
SW3 Ext loop Loops on all ports. For system or field use  Off
only.
Sw4 Ext clock Substitutes external clock. For Off

manufacturing use only.

NOTE
For initialization and normal operation, the four switches must be in the off position. Errors will
occur during initialization if any of the switches are not in the off position.

2.8 HSC50 MODULE INDICATORS AND SWITCHES

All logic modules have at least one LED to indicate board status. Figure 2-10 shows the locations of
these LEDs and the module utilization label. Additionally, three of these logic modules contain specific
switches or fuses.



2-15
HSC CONTROLS/INDICATORS

N TINTE

NOT USED—__|]

NODE ADDRESS —
SWITCHES

LINK BOARD———.Q

STATUS
INDICATORS

MEMORY ACCESS
’ /INDICATOR
a STATE INDICATOR

a @ RUN INDICATOR

>
&
@ ®
am
\

BOARD
STATUS
INDICATORS

\ oo

@ reo

O AMBER

(X GREEN
CX—021A

Figure 2-10 HSC50 Module LED Indicators
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Figure 2-11 shows .the slot location for each of the modules.
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Figure 2-11 HSC50 Module Utilization Label Example
Table 2-3 shows the functions of the various module LEDs.

Table 2-3 HSC50 Functions of Logic Module LEDs
Module Color Function
L0105 Amber State indicator (top LED)—Mirrors the OCP State indicator.
Amber Run indicator (bottom LED)—Pulses at the on-board microprocessor
run rate.
Red Board status—Indicates an inoperable module except during
initialization when it comes on during module testing.
Green Board status—Indicates the module has passed all applicable
diagnostics.
L0106 Green Board status—Indicates memory cycles are operating.
LO108-YA Green Board status—Indicates the operating software is running and that
LO108-YB self-test module microdiagnostics have completed successfully.
L0119
Red Board status—Indicates an inoperable module except during

initialization when it comes on during module testing.
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Table 2-3 (Cont.) HSC50 Functions of Logic Module LEDs

Moduie Coior Function

Amber (eight LEDs)  D1—Off for PROM load, on for RAM load.
D2 through D8—Upper register #2 contents.

The LEDs reflect the implemented bits of the upper error register

#2. When a microinstruction parity error is detected, the module clocks
are inhibited which stops the module. The bit content of the upper
error register #2 is displayed on the LEDs. See Figure 2-9 for the
location of the LEDs.

L0107-YA Green Board status—Indicates the operating software is running and that
self-test module microdiagnostics have completed successfully.
Red Board status—Indicates an inoperable module except during
initialization when it comes on during module testing.
L0109 Green Board status—Indicates the operating software is running and that all
applicable diagnostics have completed successfully.
Red Board status—Indicates an inoperable module except during
initialization when it comes on during module testing.
Amber Always on when HSC50 is on (used only for engineering test
purposes).
LO100-E2 Green Board status—Indicates the node is either transmitting or receiving;
10118 dims or brightens relative to the amount of local CI activity.
Red Board status—Indicates the module is in the intemal maintenance
mode.

2.8.1 HSC50 Moduie Switches and Jumpers

Specific switches and jumpers are found on LINK (LO100-E2 or L0O118), I/O Control Processor
(LO105), port processor (L0107), port buffer (L0109), and data channel (L0119) modules as follows:

» CI port link module (L0100-E2/L0118)—Refer to Figure 2-10 for the CI node address switches
mounted on the LO100-E2 or L0118 module. Switches must be identically set to avoid CI
addressing errors. See Chapter 3 for positions of S1, S2, and S3.

» CI port processor and CI port buffer modules (L0107 and L0109)—Both the L0107 and L0109
modules have dual inline pack (DIP) switches to indicate the hardware revision level. DIP switch
positions should not be changed except as directed by a Field Change Order (FCO). Figure 2-8
shows the location of the these switches.

* Port link and port link buffer modules (1.0107 and L0109)—Both the 1.0107 and L0109
modules have dual inline pack (DIP) switches to indicate the hardware revision level. DIP switch
positions should not be changed except as directed by a Field Change Order (FCO). Refer to
Figure 2-8 for the location of these switches.

+ T/O control module (L0105)—The L0105 module contains a baud rate jumper (W3) to establish
the proper communication rate between the HSC50 and its attached auxiliary terminal. The jumper
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determines the baud rate as follows:
* Jumper W3 in = 9600 baud
e Jumper W3 out = 300 baud
« K.si (L0119) switchpack—See Section 2.7.1 for a description of the switchpack and settings.
Figure 2-12 shows the location of the jumper controlling baud rate.
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Figure 2-12 HSC50 Baud Rate Jumper

2.9 881 POWER CONTROLLER

The 881 power controller is a general purpose, three-phase controller that controls and distributes ac
power to various ac devices (power supplies, fans, blower motor, etc.) packaged within an HSC70 and
HSC50 (modified). The 881:

e Controls large amounts of ac power with low level signals
* Provides ac power distribution to single-phase loads on a three-phase system
* Protects data equipment from electrical noise

* Disconnects ac power for servicing and in case of overload
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In addition, the 881 features:

Local and remote switching

SWITCHED receptacles only

Convection cooling

Rack mounting

ac line filtering

DIGITAL power Control bus inputs

DIGITAL power Control bus delayed output (to allow sequencing of other controllers)

2.9.1 881 Operating Instructions

The two basic controls on the power controller are the circuit breaker and the BUS/OFF/ON
switch. These and all but one of the other controls are located on the front panel of the controller
(Figure 2-13).
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Figure 2-13 Power Controller—Front Panel Controls
The operator controls are described in the following list.

*  Power controller circuit breaker—Controls the ac power to all outlets on the controller. It also
provides overload protection for the ac line loads and is unaffected by switching the BUS/OFF/ON
control.

* Fuse—Protects the ac distribution system from an overload of the power Control bus circuitry. The
fuse is located on the front panel of the power controller.
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Power Control bus connections—Used if Control bus connections to another cabinet are required.
DIGITAL power Control bus MATE-N-LOK connectors are J10, J11, J12, and J13. Connectors J10
and ji1 are not delayed. Conneciors Ji2 and }i3 are delayed.

~ BUS/OFF/ON switch—The three positions of this switch. Assuming the circuit breaker for the

power coniroller is ON, the ac outlets are:
— Energized when the BUS/OFF/ON switch is in the ON position
— De-energized when the BUS/OFF/ON switch is in the OFF position

NOTE
The BUS position is intended for remote sensing of DIGITAL power Control bus instructions.
The switch is left in the ON position when the DIGITAL power Control bus is not used.

TOTAL OFF connector—A two-pin male connector on the rear panel of the power controller
(Figure 2-14). It removes power from the HSC whenever the air flow sensor detects system air-
flow loss or an over temperature condition. To reset the TOTAL OFF, cycle the circuit breaker off
and then back on again.
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Figure 2-14 881 Rear Panel

2.10 HSC50 POWER CONTROLLER

The 60 Hz power controller is shown in Figure 2-15 and Figure 2-17. For the 50 Hz unit, refer to
Figure 2-16 and Figure 2-18. A physical description of the power controller follows.
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Figure 2-15 HSC50 Power Controller (60 Hz)—Front View

2.10.1 Line Phase Indicators

Three Line Phase indicators display the status of incoming line power. If any phase drops, the indicator
for that phase goes off.
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2.10.2 Fuses

The three line phases are fused to protect the HSC50 circuitry. These fuses are located beside the Line
Phase indicators.
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Figure 2-16 HSC50 Power Controlier (50 Hz)—Front View
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2.10.3 Remote/Off/Local On Switch

When this switch is in the Off position, the power controller does not route ac line power to the
switched or unswitched outlets.

With the switch in the Local On position, ac power is routed to the power controller switched or
unswitched outlets.

When the switch is in the Remote position, the routing of ac power is dependent upon the power
Control bus signals.

2.10.4 Circuit Breakers (60 Hz)

There are five power controller circuit breakers which perform the following functions:
* CBl1—Protects from incoming power surges

« CB2-4—Protects the switched outlets (refer to Figure 2-15)

* CB5—Protects the unswitched outlets

2.10.5 Circuit Breakers (50 Hz)

The 50 Hz unit contains one circuit breaker (Figure 2-16). CB1 on this unit protects all circuits.

2.10.6 Power Controller (60 Hz)—Rear View

The switched outlets in Figure 2-17 are protected by CB2-4 (refer to Figure 2-15) and the bottom
(unswitched) by CBS. Both the bottom and top outlets are currently unused.

A three-pin male connector (J8) is located on the back of the power controller (Figure 2-17). It
removes power from the HSC whenever the air flow sensor detects system air-flow loss or an over
temperature condition. To reset the TOTAL OFF, cycle the circuit breaker off and then back on again.
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Figure 2-17 HSCS50 Power Controller (60 Hz)—Rear View

2.10.7 Power Controller (50 Hz)—Rear View

Outlets in Figure 2-18 are protected by CB1 (refer to Figure 2-16). Connector J3, shown at the top of
the 50 Hz power controller re