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Preface 

Purpose and Intended Audience 

This manual provides a general overview of the V1v1Ebus Input/Output Processor (VIOP) and the 
VMEbus Control Unit (VBCU). It also explains how to: 

• Install V1v1Ebus subsystem components 

• Integrate VJ:v1Ebus devices wit,h the CONVEX operating system 

• Perform maintenance activities on the V1v1Ebus subsystem 

This manual is for CONVEX field engineers, manufacturing personnel, and customers who install 
and maintain this equipment. This manual is a subset of the VMEbus Service Kit. 

Hardware and Software Requirements 

• The VIOP /VBCU can be used with all CONVEX computers that have a VMEbus 
chassis installed. 

• Diagnostic program io5000 is used to verify the proper operation of the VIOP and 
VBCU. 

\ 

Organization 

The content of each chapter is outlined below: 

• Chapter 1. Description and Specifications-Describes the V1v1Ebus chassis, 
VMEbus Input/Output Processor (VIOP), Vlv1Ebus Control Unit (VBCU), and lists 
their electromechanical and environmental specifications. 

• Chapter 2. Unpacking and Installation-Describes unpacking and reporting 
damage. Instructions on how to install the V1v1Ebus chassis, VIOP, and VBCU are 
discussed. 

• Chapter 3. Integration and Test-Explains how to integrate the VIOP modules 
with the CONVEX operating system. Information is also provided on diagnostic tests 
for the VIOP and VBCU. 

• Chapter 4. Maintenance Procedures and !PB-Explains how to remove and 
replace all VMEbus subsystem Field Replaceable Units (FRUs). An Illustrated Parts 
Breakdown (IPB) is provided for all FRUs. 

• Appendix A. Problem Reporting-Provides an example of the CONVEX contact 
utility for reporting minor software or hardware problems. 
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Notational Conventions 

The following are examples of warnings, cautions, and notes and t,heir typical content and 
locations as used in CONVEX documents: 

(WARNING) 

Warnings highlight procedures or information necessary 
to avoid injury to personnel. Warnings immediately 
precede the critical information and include a description 
of the hazard. 

( CAUTION) 

Cautions highlight procedures or information necessary 
to avoid damage to equipment, loss of data, or invalid 
test results. Cautions immediately precede the critical 
information and include a description of the possible 
damage. 

(NOTE) 

Notes highlight useful information that is supplemental 
in nature. Notes may immediately precede or follow the 
information that is being highlighted. 

Associated Documentation 

X 

The following is a partial list of other manuals or books that provide more detailed information 
on the topics presented in this manual: 

• CONVEX VMEbus Reference Manual, Order No. DHW-061 

• CONVEX VMEbus Service !Gt, Order No. DHW-050 

• The VMEbus SPECIFICATION C.1, Motorola Inc. 

• CONVEX Processor Operation Guide, Order No. DHW-015 

• CONVEX System Manager's Guide, Order No. DSW-004 

• CONVEX PBUS I/0 System Diagnost£cs Manual, Order No. DHW-008 

• CONVEX Diagnostic Utility Manual, Order No. DHW-082 

• Gttide to Attaching 1\tlultibus Periphemls, Order No. DHW-020 

• 1vfultibus Confi,gttration G-uide, Order No. DHW-022 

• lvfttltibus Controller Configuration Gttide, Order No. DHW-122 
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• CONVEX JOP Interface Reference Manual, Order No. DS,V-094 

Ordering Documentation 

To order the most current version of this or any other CONVEX document, use the product 
number. If the product number is not known, order by exact title. In some situations the most 
current version may not be desired. To receive a specific version of a manual, order the manual 
by its document number, or part number, which can be obtained by contacting the local 
CONVEX office or by calling the Technical Assistance Center. 

The order number for this document is DHW-051. 
The part number for this document is 081-000030-201. 

CONVEX documents can be ordered by mail by sending a request to: 

CONVEX Computer Corporation 
Customer Service 
PO Box 8:3:3851 

Richardson Texas 75083-3851 USA 

Technical Assistance 

Hardware and software support can be obtained through the CONVEX Technical Assistance 
Center (TAC): 

• From all locations in the continental United States, call 1(800)952-0379. 

• From locations in Alaska, Hawaii, and Canada, call 1(214)497-4379. 

• From all other locations, contact the nearest CONVEX office. 

Electronic Mail 

The Hardware Documentation Group has an email address for documentation comments. Use 
this service to give us a quick response mechanism for special documentation questions that need 
to be addressed immediately. For technical questions, contact the Technical Assistance Center, as 
described previously. To use email response service, just send mail addressed to: 

cnvxhwdoc@convex.C0M 

'vV e will read your comm en ts and give you a personal reply. 

What to Include in an Email Message 

When you use the electronic mail service, please provide the following information: 

• The reader's name and company name 

• A return email address in INTERNET notation or UUCP (bang) notation 

First Edition, Rev. 1 xi 
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• The name of the manual that is being critiqued 

• The chapter and page number in question 

• The comment 

Reader's Forum 

If you wish to mail your comments to us, please use the form at the end of this manual and list 
the document page number with your questions and comments. Thank you. 
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Chapter 1 
Description and Specifications 

1.1 Overview 

This chapter describes the components that make up the CONVEX VersaModule European 
(VMEbus) subsystem, and lists their electromechanical and environmental specifications. 

1.2 VMEbus Subsystem Overview 

The CONVEX VMEbus subsystem functions as an intelligent, high-performance data and control 
path between peripheral devices residing in a VMEbus and main memory. Circuits within the 
VMEbus subsystem perform many tasks that would normally require intervention from the main 
CPU. Because the CPU is freed from these tasks, the effective processing speed of the system is 
increased. The CONVEX VMEbus subsystem consists of the following major components: 

• VMEbus Input/Output Processor (VIOP) 

• VMEbus Control Unit (VBCU) 

• VMEbus expansion chassis and related hardware 

1.2.1 C120 VMEbus Subsystem Data Path 

VMEbus peripheral controllers contained in a CONVEX expansion chassis are connected to a 
CONVEX C120 computer's main memory through a Channel Control Unit (CCU) and the 
VBCU. The VIOP, which is a VMEbus Input/Output Processor, controls all data transfers 
between main memory and the VBCU. The VBCU controls all data transfers on the VMEbus. 

The intelligence for the subsystem is contained in the VIOP. Depending on the type of CONVEX 
computer, from one to five VIOPs can be installed in a 0120 computer card cage. 

One version of the CONVEX VMEbus subsystem contains dual VMEbuses and each VMEbus can 
contain a VBCU. Up to four VMEbus controllers can be installed in each of the dual VMEbuses. 
A single VIOP can be used for the dual bus, because the VIOP has two VBCU communication 
ports. The VIOP ports alternate between the two VBCUs as the need arises. 

The VIOP's transfer bandwidth to and from main memory is many times greater than the 
VMEbus controller's bandwidth. Therefore, there is a minimum of controller waiting time to 
gain access to its VIOP port. The theoretical transfer speed of this configuration is 
approximately 12-Mbytes/VIOP or 6-Mbytes/VBCU. When only a single port is used, the 
theoretical transfer speed is 10 Mbytes for both the VIOP and VBCU. Figure 1-1, "C120 
VMEbus Subsystem Block Diagram," illustrates the relationships between the major components 
in the CONVEX VMEbus subsystem and a 0120 computer: 
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Figure 1-1, 0120 VMEbus Subsystem Block Diagram 
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1.2.2 C230, C240 VMEbus Subsystem Data Path 

In a multiprocessor system, such as a 0220, 0230 or 0240, the data path to main memory is 
different from the 0120. The VIOP connects to a Peripheral Interface Adapter (PIA). The PIA 
is the interface between the VIOP and main memory. The standard PIA configuration for a 
0220, 0230, a.nd 0240 is a single PIA and up to four VIOPs. A second PIA and four additional 
VIOPs can be added as an option to the 0230 and 0240, but not to the 0220. Figure 1-2, "0230, 
0240 VMEbus Subsystem Block Diagram," shows a 0230, 0240 with two PIAs and two dual 
VMEbus subsystem: 
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Figure 1-2, C230, C240 VMEbus Subsystem Block Diagram 
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1.2.3 VMEbus Subsystem Product Numbers 

Each major component in the CONVEX VMEbus subsystem is identified by a product number. 
Table 1-1, ''VMEbus System Product Numbers," lists the product numbers for each major 
VMEbus subsystem component along with a brief description: 

Table 1-1, VMEbus System Product Numbers 

VBS-003 VMEbus chassis, single (9-slot), VMEbus 

VBS-004 VMEbus chassis, dual (two 5-slot), VMEbuses 

VSB-005 VMEbus/Mbus Combo, 6-slot VMEbus and a 5-slot Multibus 

VIOP-001 VMEbus Input/Output Processor (VIOP) 

VMC-001 VMEbus Control Unit (VBCU) 

1.3 VIOP Description 

The VIOP provides a high-speed connection between the PBUS and the VBCU. The VIOP uses a 
20-lvlHz 68020 microprocessor and a static no-wait state memory. The VIOP connects to the 
VBCU through three 60-pin 1/0 cables. The VIOP's VBCU interface architecture allows 8-, rn.:., 
and 32-bit data transfers coupled with 22-bit addressing. Performance will approach 10 Mbytes 
per second on a single VIOP port and about 6 Mbytes per second when both VIOP ports are used. 

Data is pipelined between the VIOP and VBCU in both directions. Data movement is controlled 
by an asynchronous protocol. The pipelining and asynchronous protocol compensate for 
propagation delays, introduced by long cable lengths. These features enable the maximum 
possible transfer bandwidth for a given peripheral device configuration. 

The main features of the VIOP are detailed in the following list: 

• Uses a 20-lvlHz 68020 microprocessor with 128K by 32-bit static RAM memory for 
zero-wait state access 

• The 68020 microprocessor and its memory operate asynchronously from the rest of the 
VIOP 

• Contains a 32K by 8-bit EPROM for firmware 

• Has two VBCU interfaces that use asynchronous protocol and pipelining 

• Contains a 128-Kbyte high-speed local memory (cache) for temporary storage of data 
between main memory and VMEbus controllers 

• Has 32-bit data paths between the 68020 microprocessor, the cache, and the VMEbus 
chassis 

• The type of CONVEX computer the VIOP is installed in 1s defined by a "machine 
type" register that is available to the 68020 microprocessor 
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• Contains a page memory mapper ( 4 Kbytes per page) in the 68020 microprocessor's 
local memory 

• The VIOP maintains an encoded slot number of the current VMEbus master. This 
enables cache window access rights to be enforced on a specific VMEbus chassis and slot 
number 

• Services equal interrupt priorities from two VMEbus chassis in a round-robin manner 

• Has Page Map (PMAP) registers that contain a Test and Clear (TAC) bit for PBUS 
cycles, and an 1/0 bit that will start an 1/0 read/write PBUS cycle 

• Each VMEbus slot number is contained in a VMEbus diagnostic register that is used 
during loopback testing to identify the device under test 

• The 68020 microprocessor is able to write bad data parity on any combination of bytes 
of its 4-byte wide data path during the diagnostic mode of operation 

• The 68020 microprocessor contains a parity/ error address register to identify the 
address with bad parity, or the address that caused a bus error 

• The 68020 microprocessor contains a bus error log to identify the cause of a bus error 

• The SPU communicates with the 68020 microprocessor via a 16-bit scan-ring register 

• The SPU can margin the 68020 microprocessor's clock via the scan-ring register 

1.4 VBCU Description 

1-6 

The VBCU is the interface between the VIOP and the VMEbus. Arbitration circuits on the 
VBCU ensures that there is time for each VMEbus controller on its bus. VMEbus controllers that 
use the standard bus request protocol, typically release the VMEbus when their transfer operation 
is completed. For controllers with the same priority levels, these types of data transfers 
operations are handled by the VBCU in a round-robin, first come, first serve basis. 

VBCUs with a revision level of "D", or later, support a Release-On-Request (ROR) type of 
VMEbus master as well as the standard VMEbus request. All VMEbus requests are logically 
ORed in the VBCU, and are used to generate a VMEbus Request O signal that is sent to all 
controllers on the VMEbus. If an ROR type of controller is VMEbus master, it will release the 
VMEbus when it detects the VMEbus Request O signal. ROR VMEbus requests are serviced by 
the VBCU in the same round-robin manner as a standard VMEbus request. 

1.4.1 VBCU Features 

Special features of the VBCU are: 

• The VBCU is a triple-height (9U), single-width VMEbus board 

• Provides a 16-MHz VMEbus system clock for the VMEbus 

• Supports 8-, 16-, and 32-bit data fields on a 32-bit data path, generates and checks 
parity 
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• Supports a 22-bit address path with parity generation and checking on the VIOP cable 
side 

• Address mapping of the 4-Mbyte cable address range into the 16-Mbyte VMEbus 
standard address space, is performed on 4-Mbyte boundaries 

• Address mapping of the 4-Mbyte cable address range into the 4-Gbyte VMEbus 
extended address space is also performed on 4-Mbyte boundaries 

• The VBCU generates VMEbus address modifiers 2D hex (short), 3D hex (standard), or 
OD hex ( extended) on VIOP transfers to the VMEbus chassis 

• The VBCU responds to address modifiers 39 and 3D hex (standard), or to 09 and OD 
hex (extended) on VMEbus controller transfers to the VIOP cache 

• Contains a 768-µ.sec VMEbus Data Transfer Acknowledge (DTACK) timeout circuit 

• The VBCU control register is used to margin the chassis power supply 

• Low-airflow sensor and bus arbiter timeout error bits are available in the VBCU error 
log 

• The VMEbus chassis is reset automatically when the VBCU is reset, and can also be 
reset through the VBCU control register 

• Contains a low-airflow sensor for the VMEbus chassis 

1.4.2 VBCU Registers 

The VBCU has 16 internal registers that are used to control or record various activities. Certain 
registers are used to force a parity error, or to perform pattern testing on the address path during 
diagnostic testing. Two registers are used to extend the chassis address range to 32 bits. Other 
registers are used for the VBCU Control register, Error Log, and Address Map register. The 
Interrupt Status Register latches a hardware interrupt request until cleared by the 68020 
microprocessor. Figure 1-3, "VBCU Register Map," identifies the locations of the various 
internal VBCU registers: 

Version 1.0 

(NOTE) 
The {01/ notation in the register address means that the 
address bit is either a 1 or a 0. For VMEbus chassis 0, 
the address bit is a 0, and for VMEbus chassis 1, the 
address bit is a 1. 
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C[0l]FFFF 

C[0l]FFFE 

C[0l]FFFD 

C[0l]FFFC 

C[0l]FFFB 

C[0l]FFFA 

C[0l]FFF9 

C[0l]FFF8 

C(0l]FFF7 

C(0l]FFF6 

C[0l]FFF5 

C(0l]FFF4 

C(0l]FFF3 

C(0l]FFF2 

C[0l]FFFl 

C(0l]FFF0 

Figure 1-3, VBCU Register Map 

Reserved 

VMEbus to VIOP Addr<31..24> 

VIOP to VMEbus Addr<31..24> 

0 I 0 I Address<21..16> 

Address< 15 .. 8> 

Address<7 .. 0> 

A/D Conversion 

A/D Conversion 

Error Log 

Force Parity Error 

VIOP to VMEbus I X I X I VMEbus to VIOP 
Addr<23 .. 22> Addr<23 .. 22> 

VBCU Control 

Force Interrupt 

Interrupt Level 

Interrupt Status 

Interrupt Enable 

I X I X 

The 16 VBCU internal registers occupy the uppermost 16 bytes of the 6,5536-byte VMEbus short 
address space. Within the 68020 microprocessor address space, the short address space for 
VMEbus chassis 0 is located from C00000 through C0FFFF, and the short address space for 
VMEbus chassis 1 is located from C\0000 through ClFFFF. The VBCU internal registers for 
chassis 0 and 1 are located from C0FFF0 through C0FFFF and from ClFFF0 through ClFFFF, 
respectively, in the 68020 microprocessor address space. 

The 68020 microprocessor can also access VMEbus standard and extended address spaces. No 
portion of this address spaces is reserved; the entire range is available to the 68020 
microprocessor. 

The locations of VBCU registers and of VMEbus short, standard, and extended address spaces 
within the 68020 microprocessor memory map are summarized in Table 1-2, "Memory Map for 
VMEbus Addresses": 
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Table 1-2, Memory Map for VMEbus Addresses 

VBCU C0FFF0-C0FFFF ClFFFO-ClFFFF 

Short C00000-C0FFEF ClO000-ClFFEF 

Standard 1000000-13FFFFF 1400000-17FFFFF 

Extended 1800000-lBFFFFF 1000000-lFFFFFF 

There are physically only 22 address bits used on the cable from the VIOP to the VMEbus 
chassis. VMEbus address bits A<22 .. 31> are generated according to the contents of registers 
located on the VBCU. These registers are described in the following sections. 

1.4.2.1 Interrupt Enable Register (C[0l]FFF0) 

The Interrupt Enable Register (IER) enables or disables the eight possible VMEbus interrupts; a 
"1" in a given bit position enables the associated interrupt, while a "0" masks the interrupt. 
VMEbus controllers generate interrupts 1 through 7 only. Interrupt O is asserted only through 
the Force Interrupt Register (Fffi). 

Masking an interrupt does not clear it. It simply prevents the interrupt from being sent to the 
interrupt controller on the VIOP and causing an interrupt to the 68020 microprocessor. An 
interrupt is cleared by performing the proper operation with the device that generated it. The 
IER is cleared automatically at powerup. 

1.4.2.2 Interrupt Status Register (C[0l]FFFl) 

The Interrupt Status Register (ISR) provides a means for VIOP software to determine which 
VMEbus interrupts were asserted at the last interrupt acknowledge. Pending interrupts are 
indicated by a "1" in the associated bit position. 

When a particular VMEbus interrupt request is asserted, it is latched in the ISR. This is done so 
that the interrupt remains active in the ISR if the VMEbus peripheral controller releases its 
interrupt request during an Interrupt Acknowledge (!ACK) cycle. Because interrupts are latched, 
the software is able to distinguish forced interrupts from a Release On Acknowledge (ROAK) type 
of VMEbus interrupt. 

Individual latched interrupts are cleared by encoding the interrupt number in DATA<2 .. 0> and 
writing the number to the ISR. The complete ISR is cleared when the Local Reset signal is 
asserted in the VBCU Control Register. 

1.4.2.3 lnterimpt Level Register (C[0l]FFF2) 

Each of the eight interrupts are individually assigned to either 68020 microprocessor interrupt 
level 3 or level 1. A "1" in a bit causes an interrupt to occur on level 3, and a "0" causes an 
interrupt to occur on level 1. This enables interrupting devices to be assigned to one of these two 
interrupt priority levels. Level 3 is the higher priority interrupt level. 
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The interrupt level should not be confused with the interrupt vector returned to the VIOP during 
an interrupt acknowledge cycle. The interrupt vector is determined by the VMEbus interrupt 
line (or forced interrupt) being acknowledged. The Interrupt Level register is not cleared by 
VMEbus reset. 

1.4.2.4 Force Interrupt Register (C[0l]FFF3) 

Under the control of the 68020 microprocessor, any of the eight interrupts may be generated 
through the Force Interrupt Register (FIR). Setting an interrupt bit to a "1" causes the 
associated interrupt to be generated; clearing the bit, clears the interrupt. The interrupt bit must 
be enabled in the IER to force a specific interrupt. The FIR is cleared automatically at powerup. 

1.4.2.5 VBCU Control Register (C[0l]FFF4) 

The format for VBCU control register is illustrated in Figure 1-4, "VBCU Control Register;" the 
register bits are described in the text after the figure: 

1-10 

Figure 1-4, VBCU Control Register 

7 6 5 4 3 2 1 0 

(unused) AC Pattern VMEbus Local Margin Margin Margin 
FAIL Test SYSFAIL Reset High/Low Enable Capability 

• Bit 0, Power Supply Margin Capability-This read-only status bit enables the 
68020 microprocessor to determine whether software-controlled margining is possible 
through the VBOU. If this status bit is set to a "1," then the VBCU has the ability to 
enable margining in bit < 1 >. 

(NOTE) 
In a dual VMEbus chassis either VBCU has the ability to 
margin the VMEbus chassis power supply. In a 
VMEbus/Multibus combination chassis either the VBCU 
or l\.1BCU should be selected to margin the power supply. 
Jumpers on'the VMEbus backplane are provided for this 
selection. 

• Bit 1, Power Supply Margin Enable-When set to "1," this bit enables margining 
of the +5 volt supply in the VMEbus chassis. In order for margin enable to function, 
the VMEbus backplane must be jumpered so that the VBCU has margin control 
capability. The jumper setting is visible in bit <O>. The margin enable bit is cleared 
when the RESET signal to the VBCU is asserted. 

• Bit 2, Power Supply Margin High/Low-This bit controls the margin direction 
when the Power Supply Margin Enable bit is asserted. Setting bit <2> to a "1" 
selects high margin, and to a "O" selects low margin. Bit <2> is cleared when the 
RESET signal to the VBCU is asserted. 
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• Bit 3, Local Reset-This bit enables the 68020 microprocessor to assert the RESET 
signal to the VMEbus and to the VBCU bus arbiter. The RESET signal is true when 
this bit is set to "1," and it is automatically set when the IO-VB.RESET signal from 
the VIOP to the VBCU is asserted. 

• Bit 4, V]v1Ebus SYSF AIL-This read-only signal enables the 68020 microprocessor to 
monitor the status of the VMEbus SYSFAIL signal. This bit is set to a "1" if the 
SYSF AIL signal is asserted. 

• Bit 5, Address and Data Path Pattern Test Enable-This bit is set to a "I" to 
enable diagnostic pattern testing of the address and data path. This feature is discussed 
in greater detail in the descriptia°n of the Address Save registers. 

• Bit 6, AC FAIL-This read-only signal enables the 68020 microprocessor to monitor 
the status of the power supply AC FAIL signal. This bit is set to a "I" if the AC FAIL 
signal is asserted. 

1.4.2.6 Standard Address Space Map Register (C[Ol]FFF5) 

This register controls the mapping between the 4-Mbyte cache and the 16-Mbyte VMEbus 
standard address space. When the 68020 microprocessor accesses VMEbus standard address 
space, bits <7> and <6> generate the high-order VMEbus address bits A23 and A22, 
respectively. Bits <5> and <4> are not used. Address modifier 3D hex is generated by the 
VBCU during a 68020 microprocessor access to VMEbus standard address space. 

When a VMEbus controller is VMEbus master and wishes to access the VIOP cache through the 
VBCU, bits <3> and <2> must match VMEbus address bit <23> and <22>, respectively. 
This enables the 68020 microprocessor to map the VIOP cache into the desired portion of the 
VMEbus standard address space. Bits <I> and <0> are not used. 

Address modifiers 30 and 39 hex are accepted by the VBCU. Either address modifier may be 
used to access the VIOP cache through VMEbus standard address space. The Standard Address 
Space Map register is cleared automatically at powerup. 

1.4.2.7 Force Parity Error Register (C[Ol]FFF6) 

The format for the Force Parity Error register is illustrated in Figure 1-5, "Force Parity Error 
Register;" the register bits are described in the text after the figure: 

Figure 1-5, Force Parity Error Register 

7 6 5 4 3 2 1 0 

(unused) (unused) (unused) 
Address Data Data Data Data 
Parity Parity<3> Parity<2> Parity<l> Parity<0> 

• Bit O, Force Data_Parity<O> Error-When set to a "1" this bit forces bad parity 
to be generated on DATA<31..24> from the VBCU to VIOP. 

• Bit 1, Force Data_Parity<l> Error-When set to a "1" this bit forces bad parity 
to be generated on DATA<23 .. 16> from the VBCU to VIOP. 
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• Bit 2, Force Data_Farity<2> Error-When set to a "I" this bit forces bad parity 
to be generated on DATA<15 .. 8> from the VBCU to VIOP. 

• Bit 3, Force Data_Parity<3> Error-When set to a "I" this bit forces bad parity 
to be generated on DATA<7 .. 0> from the VBCU to VIOP. 

• Bit 4, Force Address Parity Error-When set to a "I" this bit forces bad parity to 
be generated on ADDRESS<21..0> from the VBCU to VIOP. 

(NOTE) 
All force parity error control bits are cleared 
automatically on powerup. These bits control the 
generation of bad parity from VBCU to VIOP, however, 
the actual parity error is detected by the VIOP. 

1.4.2.8 Error Log Register (C[Ol]FFF7) 

The format for the Error Log register is illustrated in Figure 1-6, "Error Log Register;" the 
register bits are described in the text after the figure: 

1-12 

Figure 1-6, Error Log Register 

7 6 5 4 3 2 1 

Air Flow Arbiter Data Address Cable Slot ID, Last 
Sensor Timeout Parity Parity Master VMEbus Master 

• Bits <2 .. 0>, Slot ID of Last VMEbus Master-These three bits indicate the 
slot number of the VMEbus controller that was VMEbus master when the contents 
of the Error Log register were latched. 

• Bit 3, Last Cable Master-When set to a "I" this bit indicates that a VMEbus 
peripheral controller was granted mastership of the cable interface when the Error 
Log register was latched. A "0" indicates that the VIOP controlled the cable 
interface. 

• Bit 4, Address Parity Error-When set to a "1" this bit indicates that an 
address parity error was detected by the VBCU. 

• Bit 5, Data Parity Error,-When set to a "I" this bit indicates that a data 
parity error was detected by the VBCU on at least one of the four data parity 
lines. 

• Bit 6, VMEbus Arbiter Timeout-When set to a "I" this bit indicates that a 
controller has been granted mastership of the VMEbus, but it did not assert 
VMEbus BUSY within 768 µ,. Bits <2 .. 0> indicate the Slot ID of the errant 
controller. 

• Bit 7, Air Flow Sensor Error-When set to a "I" this bit indicates that the 
VBCU air flow sensor detected a low air flow condition. 

0 
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(NOTE) 
All error log bits are cleared automatically on powerup. 
The Error Log register is latched whenever a particular 
error condition is detected. This also causes the ERROR 
signal to the VIOP to be asserted. The Error Log 
register remains latched until read by the VIOP; a VIOP 
read clears the register. 

1.4,2,9 A/D Conversion Registers (C[Ol]FFFS and C[Ol]FFF9) 

These registers are used to measure power supply and temperature parameters on the 
VMEbus chassis. They are identical to the Multibus Control Unit (MBCU) A/D registers, 
except that the -5V conversion is not used. Refer to the CONVEX !OP Interface Reference 
Manual for a complete discussion of the contents and use of these registers. 

1.4.2.10 Address Save Registers (C[Ol]FFF A through C[Ol]FFFC) 

These registers are read-only registers. When the VBCU diagnostic pattern test is enabled, 
(bit 5 is set in the Control Register) data and address on writes to VMEbus standard address 
space are captured. The write data may be read from any address in the standard address 
space, and the write address may be read from the Address Save Registers. 

When diagnostic pattern test is enabled, the VBCU intercepts all writes to VMEbus standard 
address space and saves the data in an internal register. Requests by VMEbus controllers for 
bus mastership are ignored, and no VMEbus cycles are granted. Similarly, reads to VMEbus 
standard address space returns the registered VBCU data (presumably from a previous 
diagnostic write) and does not generate a VMEbus data transfer cycle. The VMEbus address 
bits returned in the address save registers are detailed in Table 1-2, "Memory Map for 
VMEbus Addresses". 

1.4.2.11 Extended Address Space Map Register, VIOP to VMEbus (C[Ol]FFFD) 

This register controls the high-order address bits generated on the VMEbus when the 68020 
microprocessor accesses VMEbus extended address space. The contents of this register 
generate VMEbus address bits A<31..24>. VMEbus address bits A23 and A22 are still 
generated by bits <7> and <6> of the standard address space map register. Address 
modifier OD hex is generated by the VBCU during 68020 microprocessor accesses to VMEbus 
extended address space. This register is cleared automatically at powerup. 

1.4.2.12 Extended Address Space Map Register, VMEbus to VIOP (C[Ol]FFFE) 

This register controls extended address mapping between the 4-Mbyte VIOP cache and the 
4-Gbyte VMEbus extended address space. When a VMEbus controller is bus master and 
wishes to access the VIOP cache through the VBCU, VMEbus address bits A<31..24> must 
match the contents of this register. VMEbus address bits <A23> and <A22> must still 
match bits <3> and <2> of the standard address space map register. Address modifiers 
OD and 09 hex are accepted by the VBCU. Either address modifier may be used to access 

Version 1.0 1-13 



Description and Specifications CONVEX VIOP jVBCU Service Guide 

the VIOP cache through VMEbus extended address space. This register is cleared 
automatically at powerup. 

1.5 Chassis Descriptions 

The CONVEX VMEbus expansion chassis is a self-contained unit that has its own: 

• Power supply 

• VMEbus backplane or VMEbus and Multibus backplanes 

• Built-in bus terminator networks 

• Chassis and power supply cooling fans 

• Electromagnetic Interference (El\.11) shielding 

• Rear bulkhead cable entry points (12 each) with El\.11 shielding 

• Power control switch with built-in circuit breaker and line filter 

• Front panel DC indicator 

• Low-airflow circuit breaker for automatic DC power shutdown 

• Air filter 

See Figure 1-7, "Typical VMEbus Chassis," for a VMEbus chassis: 
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Figure 1-7, Typical VMEbus Chassis 

0 O 

0 

0 

DC Indicator 

1.5.1 VM]~bus and Backplane Description 

0 

H04200tla 
3/10/ev 

CONVEX uses a proprietary VIv!Ebus backplane. VIv!Ebus Jl and J2 connectors are used, 
but the daisy chains for interrupt acknowledge and for level-3 bus grant are not. Instead, 
each peripheral controller slot has its own dedicated bus request and bus grant lines that 
connect directly to the VBCU on its bus. All VMEbus controllers installed in a CONVEX 
VMEbus backplane must use bus request level 3, and a unique interrupt level. 

Because a VIv!Ebus controller's priority level is not determined by its VIv!Ebus position it 
can be located in any slot. These and other built-in features are transparent to all 
controllers that meet VMEbus standards. 

The use of d,edicated request and grant lines enables the current VIv!Ebus master to be 
identified by slot. This is used by the program to assign cache window access rights on a 
chassis-and-slot basis. This provides the system manager with a useful tool for optimizing 
system performance. It has the additional benefit of identifying an errant controller during 
normal system operation or diagnostic testing. 
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1.5.2 VMEbus Controller Compatibility Guidelines 

The following list is a set of compatibility guidelines CONVEX VMEbus chassis: 

(CAUTION) 

Failure to follow these compatibility guidelines may 
result in improper VMEbus controller or VMEbus 
operations. 

• All VMEbus controllers must use VMEbus request level 3. 

• Each VMEbus controller must be assigned to a unique interrupt level. 

• VMEbus controllers must comply with VMEbus power specifications; they must 
not use more than 6A from the +5V power supply. 

• VMEbus controllers must to be able to be VMEbus master and use DMA transfer 
operations to achieve high data transfer rates. Also, the VMEbus controller should 
handle the VMEbus protocols as fast as possible to achieve maximum performance. 

• The CONVEX VMEbus supports the standard VMEbus address modifiers, and 
when the 68020 microprocessor is VMEbus master, the following address modifiers 
are generated: 

■ 16-bit Address, 2D-Short Supervisory Access 

■ 24-bit Address, 3D-Standard Supervisory Data Access 

■ 32-bit Address, OD-Extended Supervisory Data Access 

• When a controller is VMEbus master and wants to access memory through the 
VIOP cache, the CONVEX VMEbus responds to the following address modifiers: 

■ 24-bit Address, 3D-Standard Supervisory Data Access 

■ 24-bit Address, 39-Standard Non-Privileged Data Access 

■ 32-bit Address, OD-Extended Supervisory Data Access 

■ 32-bit Address, 09-Extended Non-Privileged Data Access 

• VMEbus Block mode transfers, and address modifiers 3B, 3F, OB, and OF are not 
supported. Unaligned data transfers between the VIOP and a VMEbus controller 
are also not supported. 

• The VMEbus address bits <A23 .. A22> must match the address map register in 
the VBCU for 24-bit addresses. Address bits <A31..A22> must match the 
address map in the VBCU for 32-bit addresses. The VMEbus DMA transfer 
address value must be consistent with the VBCU address map registers. 

1.5.3 VMEbus Form Factor Boards 

The VMEbus expansion chassis will accept both 6U and 9U VMEbus form factor cards (refer 
to Table 1-2, VMEbus Chassis Specifications, for exact dimensions). Each 6U form factor 
controller shipped by CONVEX comes with a 6U to 9U adapter that is installed in the 
chassis with the controller. 
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1.5.4 Airflow Circuits and Filter 

If the airflow drops below a predetermined rate, a sensor on the VBOU causes the low-airflow 
circuit breaker to trip and a power-down signal to be sent the chassis power supply. All DC 
power is removed from the chassis and the green DO indicator on the front panel is 
extinguished. AC power is still applied to the power supply. 

A low airflow condition is usually caused by a dirty air filter in the front of VMEbus chassis 
or by a defective chassis fan. If the air filter is dirty, it should be cleaned with a vacuum 
cleaner or replaced. 

Once a clean filter is installed, the low-airflow circuit breaker must be reset before DO power 
can be restored to the chassis. If the circuit breaker still trips, contact the CONVEX 
Technical Assistance Center for assistance. 
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(NOTE) 
To avoid low airflow conditions, the air filter should be 
cleaned with a vacuum cleaner every 30 days. Replace 
filter if it appears damaged. 
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1.5.5 Chassis Hardware 

The expansion chassis is mounted on slides and is normally installed in a CONVEX 
expansion cabinet. The top and bottom panels are removable for servicing operations. The 
top panel is removed to install or remove Printed Circuit Boards (PCBs), power supply, or 
chassis fan. The bottom panel is removed to gain access to the backplane and power 
harness. The front air filter can be removed to gain access to the power supply voltage 
adjustment points. The average time to replace a failed device in the VMEbus chassis is less 
than one hour. 

1.5.6 Types of CONVEX VMEbus Chassis 

Three types of VMEbus expansion chassis are available. Each one contains a different 
backplane style, such as single, dual, or VMEbus/Multibus combination. All backplanes 
have built-in bus terminators; no plug-in terminators are required. The following sections 
discuss each chassis in greater detail. 

1.5.6.1 Single VMEbus Chassis 

The single (9-slot) VMEbus expansion chassis contains a single (9-slot) VMEbus backplane. 
Slot 1 is reserved for the VBCU and slots 2 through 8 are for standard VMEbus controllers. 
Slot 9 cannot be used for a single board VMEbus controller, because this slot has only power 
and ground connections. However, slot 9 can be used for the second board of a two board 
VMEbus controller set when the first board is located in slot 8. 

1.5.6.2 Dual VMEbus Chassis 

The dual (two 5-slot) VMEbus chassis contains two VMEbus backplanes and two VBCUs. 
Slot 1 is reserved for VBCU-0 and slot 10 for VBCU-1. The dual VMEbus chassis can 
contain eight VMEbus controllers; four controllers may be installed in each VMEbus in the 
dual VMEbus chassis. 

1.5.6.3 VMEbus/Mbus Combo Chassis 

The VMEbus/Mbus combo chassis contains a 6-slot VMEbus and a 5-slot Multibus. Slot 1 
is reserved for the VBCU and slot 7 is reserved for the Multibus Control Unit (MBCU): The 
VMEbus can contain five VMEbus controllers; the Multibus can contain four Multibus 
controllers. 

1-18 

(NOTE) 
Information on the Multibus Control Unit (MBCU) and 
the Multibus Input/Output Processor (MIOP) is 
contained in other CONVEX documents (refer to the 
"Associated Documentation List" in the preface). 
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1.5.7 Chassis Specifications 

The specifications and the recommended operating ranges for the VMEbus chassis are listed 
in Table 1-3, "VMEbus Chassis Specifications": 

Table 1-3, VMEbus Chassis Specifications 

Width 19 in (48.26 cm) 

Height 10.5 in (26.67 cm) 

Length1 22 in (55.88 cm) 

Weight 75 lb (34.02 kg) 

VMEbus Circuit Board Sizes2 

6U (Double height) 
9U (Triple height) 

6.299 in (160 mm) deep by 9.187 in (233.35 mm) high 
6.299 in (160 mm) deep by 13.9 in {350.00 mm) high 

VMEbus Backplane Connectors 
Jl 
J2 

Bulkhead Cable Openings 

Chassis Fa.n 

Low-Airffow Sensor Circuit 
Breaker 

AC Circuilt Breaker 
Option 1 
Option 2 

Power Dissipation, Maximum 

Temperature Range, 4 
Maximum 

Temperature Range, 4 
Recommended 

Temperature Change, 
Maximum. Rate 

Humidity Range, 
Maximum. 

Humidity Range, 
Recommended 

96-pin connector 
96-pin connector 

200 cu/ft/min 

Removes DC power when activated 

6 amps at 90 V to 132 V 
4 amps at 180 V to 264 V 

:s700 W 

60 ° F to 90 ° F (15 ° C to 32 ° C) 

70 ° F to 80 ° F (21 ° C to 26.6 ° C) 

14.4 ° F /hr (8 ° C/hr) 

10% to 90% with no condensation 

40% to 60% with no condensation 

1 Chassis is mounted behind vertical rails and no cables are installed. 
2 Extended depth circuit boards, greater than 6.299 in (160 mm), will not fit in this chassis. 
9 The maximum number of cables per opening is four. 
4 At altitudes above 3,280 ft (1,000 m), lower air densities affect air conditioning. If the unit is located above this 

altitude, lower the recommended temperature value by 1 • F /1,000 ft (2 • C/l,000 m). 
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1.5.8 Chassis Power Supply Specifications 

Table 1-4, "Chassis Power Supply," lists the specifications and the recommended operating 
ranges for the chassis power supply. 

1 .. 20 

Table 1-4, Chassis Power Supply 

Width 

Height 

Length 

Weight 

AC Voltage Range 
Option 11 

Option 21 

AC Frequency Range 

Power Dissipation, Maximum 

DC Voltages 
v1 = +sv 
V2 =-5V9 

V3 = +12V 
V4 =-12V 

5.0 in (12.7 cm) 

5.75 in (14.6 cm) 

13.63 in {34.62 cm) 

16.5 lb {7.48 kg) 

90 V to 132 V 2 

184 V to 264 V 2 

47 HZ to 63 HZ 

s500W 

Line and Load Regulation= ± 0.4% 
100 amps4 
10 amps4 
5 amps4 
5 amps4 

Ripple and Noise (P ARD 5) 1 % p-p 6 or 50 m V, whichever is higher 

Temperature Range, 7 

Maximum 

Temperature Range, 7 

Recommended 

Temperature Change, 
Maximum Rate 

Humidity Range, 
Maximum 

Humidity Range, 
Recommended 

32 ° F to 158 ° F (0 ° C to 70 ° C) 

70 ° F to 80 ° F (21 ° C to 26.6 ° C) 

14.4 °F/hr (8 ° C/hr) 

10% to 90% with no condensation 

40% to 60% with no condensation 

1 The AC input voltage range is selected by front panel jumpers on the power supply. 
2 Automatic shutdown occurs when input voltage exceeds 150/300 V. Recovery is automatic 

when the input voltage returns to a safe level. 

9 Not a standard VMEbus voltage value, but is used in the Multibus backplane. 
4 Foldback current limiting to less than 50% of full load rating under a short circuit condition. 
5 P ARD is the acronym for Periodic And Random Deviation. 
6 p-p is the acronym for peak-to-peak value. 
7 At altitudes above 3,280 ft (1,000 m), lower air densities affect air conditioning, If the unit is 

located above this altitude, lower the recommended temperature value by 1 • F /1,000 ft 
(2 ° C/l,000 m). 
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1.6 VIOP Specifications 

Table 1-5, "VIOP Specifications," lists the specifications and the recommended operating 
ranges for the VIOP: 

Version 1.0 

Table 1-5, VIOP Specifications 

Width 19.0 in (48.26 cm) 

Height 20.3 in (51.56 cm) 

Thickness 0.56 in ( approx) (1.65 cm) 

Weight 8 lb (approx) (3.62 kg) 

Power Dissipation, 
Maximum 180 W 

Temperature Range, 1 

Maximum 60°F to 90°F (15°0 to 32°0) 

Temperature Range, 1 

Recommended 70 • F to 80 • F (21 • C to 26.6 • C) 

Temperature Change, 
Maximum Rate 14.4 • F /hr (8 • C/hr) 

Humidity Range, 
Maximum 10% to 90% with no condensation 

Humidity Range, 
Recommended 40% to 60% with no condensation 

1 At altitudes above 3,280 ft (1,000 m), lower air densities affect air conditioning. 
If the unit is located above this altitude, lower the recommended temperature 
value by 1 °F/1,ooo ft (2°C/1,ooo m). 
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1.7 VBCU Specifications 

Table 1-6, "VBCU Specifications," lists the specifications and the recommended operating 
ranges for the VBCU: 
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Table 1-6, VBCU Specifications 

Width 14.43 in (36.65 cm) 

Height 6.29 in (15.98 cm) 

Thickness 0.65 in {approx) (1.65 cm) 

Weight 3 lb {approx) (1.36 kg) 

Low-Airflow Sensor Trip point:S 100 cu/ft./min. 

Power Dissipation, 
Maximum 40W 

Temperature Range, 1 

Maximum 60°F to 90°F (15°0 to 32°0) 

Temperature Range, 1 

Recommended 70 • F to 80 • F (21 • C to 26.6 • 0) 

Temperature Change, 
Maximum Rate 14.4 • F /hr (8 • C/hr) 

Humidity Range, 
Maximum 10% to 90% with no condensation 

Humidity Range, 
Recommended 40% to 60% with no condensation 

1 At altitudes above 3,280 ft (1,000 m), lower air densities affect air conditioning. 
If the unit is located above this altitude, lower the recommended temperature 
value by 1 °F/l,000 ft (2"0/1,000 m). 
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Chapter 2 
Unpacking and Installation 

2.1 Overview 

Unpacking and inspection are discussed, major c-omponent,s of t,he COJ\'"VEX Vi\11<; ,:;ub,:;y:4e111 arl' 
ident,ified, and installation prncedures a.re prnvidecl. 

2.2 Unpacking and Inspection 

General guidelines for unpacking t,he Vi\!IEbus subsystem ;1re provided. 

2.2.1 Shipping Configuration 

A typical ·vMEbus subsyst,em shipping configuration consists of the i terns illustrated m fiigure 
2-1, "Shipping Cart,on": 
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Figure 2-1, Shipping Carton 
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2.2.2 Inspection for Damage 

All shipping containers have been specially designed to prot,ect their content,s under normal 
shipping conditions. Carefully inspect each carton for signs of shipping damage as it, is unpacked. 
If damage is found after visual inspection, document the damage with photographs and cont.act. 
the transport, carrier immediately. Unpack the equipment as described in t.he next section. 

2.2.3 Unpacking 

The cust,01ner's bill of material lists all V1vIEbus equipment shipped from CO!\'VEX. Jt, ,;hou Id be 
used as a checklist, to ensure that a.II equipment, has arrived. Refer to the l"ollo\\'ing Tahll, :2--l. 

"Typical VMEbus Bill of Material"," for a bill of material for the V1vJEbus subs)'"t.em: 

Table 2-1, Typical VMEbus Bill of Material 

VSB-004 VMEbus chassis assy, dual 1 

VIOP-001 VMEbus Input/Output Processor 1 

VMC-001 VMEbus Control Unit and cables 2 

1. Unpack each item of equipment from its shipping container. 

2. Inspect ea.ch it,em of equipment for any sign of shipping damage as it, is unpacked. 

:3. If equipment, damage is found, document and proceed to the next section. 

(NOTE) 
Save all packing material until after opera.t.ional 
checkout of the equipment. This enables equipment, to 
be ret,urned safely t,o CONVEX, if required. 

2.2.4 Damage Claims 

If the V1vIEbus equipment is damaged, a damage claim must be completed. Damage claims 
should be completed by the cust,omer and given to the shipping represent,ative. Claim forms are 
normally obtained from the shipping represent,a.tive. 
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2.3 Chassis Installation Guidelines 

The best location to install a VMEbus chassis can vary from machine to machine because of 
hardware installed in the system. The installed hardware, in some cases, limits available space 
for t,he V}v'!Ebus chassis. This in turn affects cabling distances from the VBCU, contained in t.he 
V1v1Ebus chassis, to the VMEbus Input/Output Processor (VIOP), contained in the processor 
cabinet. Cabling distances between the VBCU and a VIOP are: 

• Maximum length - 25 ft (7.62 m) 

• Recommended length - 15 ft, (4.57 m) 

2.4 Dual VMEbus Backplane Jumpers 

2-4 

Two VBCUs can be installed in a dual VNIEbus chassis and bot,h VBCUs can margin the chassis 
power supply during diagnostic testing. \\Then a jumper is £n.stalled bet.ween J2C31 and J2C32 
(on the bot.tom of t,he \FMEbus) power margining is d£.sabled. ·when a jumper is re·111o·ued. power 
margining is enabled. 

If both VBCUs are connected to the same VIOP, then both jumpers are normally removed. If, 
however, the two VBCUs are connected to two different VIOPs, then only a .single jumper should 
be installed. Usually the VBCUO jumper is removed and t,he VBCUl jumper is installed. 

Jumper settings should be completed before the chassis is installed in an expansion cabinet,, as it, 
is difficult, t,o see the backplane pins on the bottom of the VMEbus when the chassis is inst.ailed. 
See Figure2-2, "Dua.I VMEbus Backplane .Ju!'npers," for the locations of J2C31 and J2C32: 
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Figure 2-2, Dual VMEbus Backplane Jumpers 
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A CONVEX V1vlEbus chassis is supplied wit,h mounting hardware and a \lBCU (and 1v1BCU for 
Combo chassis) interface circuit, board and cables. The mounting hardware (screws, ret.aining 
plates, slides, and slide guides) is used to mount the VivIEbus chassis in an expansion cabinet. 
Use the following procedures to install the VMEbus chassis in a CO~'v7EX expansion cabinet. 
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2.5.1 VMEbus Chassis Slide Guides 

(WARNING) 

Expansion cabinet, stabilizer bars must be extended prior 
to installing a "\/j\;IE chassis, or before extending this 
assembly forward on its slide rails for service. Failure to 
do so will make the expansion cabinet unst,able, 
increasing the possibilit,y of it falling forward. This can 
cause 1!1JUry to personnel and will cause damage to 
equipment. 

l. EXLend the expansion cabinet stabilizer bars and adjust feet until they a.re in firm 
cont.act with tlw floor as shown in Figure 2-:3, "Expansion Cabinet Stabilizer Bars'': 
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Figure 2-3, Expansion Cabinet Stabilizer Bars 

CAUTION 
TO REDUCE RISK OF POSSIBLE 
INJURY DUE TO UNSTABLE UNIT, 
ACTUATE STABILIZER BEFORE ANY 
PERIPHERAL IS EXTENDED. 

1. TO ACTUATE STABILIZER, FlJLLY EXTEND 
ANTlTllT CHANNELS ANO LOWER 
CHANNEL SUPPORT FUT fTRMLY TO THE 
f'LOOR, 

,. INSURE lHAT LOCKING MECHANISMS ARE 
INSTAU.EO IN ALL OTHER EXTENDABLE 
UNITS. 

J. NE\'ER EX1ENO MORE 'THAN ONE UNIT AT 
A TIME 

H015020 
3/8/89 
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ATTENTION 

POUR REDUIRE LE RISCUE D'AcaoENT 
ATTRIBUABLE A L'INSTABIUTE DE 
L'UNITE, DEPLOYER LES STABIU-
SATEURS AVANT DE SDRTIR LES 
PERIPHERIQUES. 

1. POUR OEPLO'rER l.£S STABIUSA.TEURS, 
TIRER C0Mf>l£TEUENT LES BRAS AN11-
8ASCULEMENT ET ABAISER LES PATTES 
DE fACON OU'£LLts RO'OSENT SQ.JOE-
MENT SUR LE SOL. 

2. S'ASSURER OUE lOUS LES PERIPHER!OUES 
SON MUNIS OE VIS DE BLOCA.CE. 

J.. NE JAMAJS SORTIR PLUS D"UN PERIPH-
ERIQUE A UN MOMMEHT DONN£. 

CD 

CAUTION ACHTUNG 
TO REDUCE RISK OF POSSIBLE ZUR VERMEIDUNG VON GEFAHRDUNG 
INJURY DUE TO UNSTABLE UNIT. DURCH EIN JNSTABILES GERAT SIND 
ACTUATE STABILIZER BEFORE ANY VOR DER HERAUSNAHME VON PERIP-
PERIPHERAL IS EXTENDED. HERALS DER STABILISIERUNGSMECH-

1. TO ACTU.\ Tt STABILIZER. f1JU. Y EXTtND 
ANISMUS BETAllGT WERDEN. 

ANTITILT CHANNQ.S ANO LO'M:R 
1. UM DIE STABILISltRUNGSElNR!CH11.ING ZU CHANP,.El SUPPORT FEET nRML Y TO THE 

FLOOR. BETATICEN. SINO CtR "ANTITlLT ICANAL" 
GANZ HERAUS ZU ZIEHEN UNO DER UNTERE ,. JN!.I.JRE lH.\T LOCKING MECHANISMS ARE S1UiZFUSS AUF DEN BODEN ZU FUHREN. 

INSTAU.£0 IN A1.l OlHER EXTENOABLE 
2.. OOERPRUFEN SIE. 08 IN ALL£N ANOEREN UNITS. 

\£RSO·UEBBAREN GERA TEN DER 

J. NEvtR EXTtl\O MORE 1l1A~ ONE UNIT AT SICHERUNCSMEO-IMISMUS BETA TIGT 1ST. 

A TIME 
J. ZIEHEN SIE NIE MEHR Al.S EJN CER.~T 

H'ERAUS. 
CD 
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2. Place the retaining plates behind the expansion cabinet's vertical mount,ing rails at t,he 
positions shown in Figure 2-4, "\'1vIEbus Chassis Slide Guide Retaining Plate Holes": 

Figure 2-4, VMEbus Chassis Slide Guide Retaining Plate Holes 
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:3. Sta.rt. but do not tighten, the 2 retaining plate screws on all 4 plates. 

4. Slide the dot,t,ecl ends of the 2 slide guides between the 4 retaining plate screws and the 
expansion cabinet,'s vertical rails. 

(NOTE) 

Do not tighten the retaining plate screws completely 
because the base unit will have to be aligned before the 
screws are tightened. 

5. Tighten t,he ret,a.mmg plat,e screws enough to prevent the slide guides from falling out 
when the base unit is installed. 

0 
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(WARNING) 

Because of the VMEbus chassis weight,. and the slide 
guide mounting requirements, personnel mJur.r or 
equipment damage may occur when the VwJE chassis is 
installed. Two people are required t.o install t.he 
VlvIEbus chassis. 

6. Install the V1v1Ebus c:hassis into its slide guides. 

7. \fove Lhe V1vJEbus chassis to its retract.eel position, and secure it- wit.Ii the ~ f'ront. pcm cl 
locking screws. See Figure ~--5. "V1v1Ebus Chassis Lock Posit.ions." for the locations of 
t.he scrPw hoks: 

Hole l6 
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Figure 2-5, VMEbus Chassis Lock Positions 
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The VMEbns chassis alignment. is first checked b:,, 
ensuring that the front panel locking screws line up with 
t.he holes in the retaining plat.es. The V1vIE chassis 
should then be moved in and out on its slides t-o ensure 
that- it does no(. bind. 
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8. Adjust slide guides until the base unit 1s properl)' aligned, then tighten all mounting 
screws. 

2.6 VMEbus Chassis Power Connection 

(WARNING) 

Failure to set VivlEbus chassis power control switch to 
OFF before connect.illg t.he power cord may cause lllJUry 
to personnel. 

l. Ensure that the VMEbus chassis power control switch is set, to the OFF position (,-;t•e 

Figure 2-9, VivIEbus Chassis Power Control Switeh). 

2. Connect the power cord to the power distribution panel inside the expansion cabinet,. 

2. 7 Electrostatic Discharge (ESD) Damage 

The VIOP /VBCU and V1vIEbus controllers can be damaged by Electrostatic Discharges (ESD) 
during maintenance procedures such as inst.allaLion. A grounded wrist st,rap (or other grounding 
method) must, be used when handling all PCBs to prevent ESD damage. 

Static charges take place when various objccLs arc> sep:irat.ed or rubbed together, often cre,1ti11g ,1 
high voltage level. The main factors t,haC c\Nermine a voltage level charge are: 

• Types of materials 

• Relative humidity 

• Rate of change or separation 

Table 2-2, "St,atic Charge Levels and Relative I-Imniclity," is an approximation of electrostatic 
charge levels based on various personnel activities ancl humidity levels: 

2-10 

Table 2-2, Static Charge Levels and Relative Humidity 

Person walking across carpet 18.450V 17,250\T 1:3,875\T 11,lO0V 

Person getting up from a plastic chair 24.G00V 18,500V 14,800V 

1 Source: B. A. Unger, Eltclro-,/alic Dischargf. Failurc.s of S,·mfronductor Deuicc., (Bell Laboratories, l!J81 ), 
2 A high rate or a.ir flow prod11{~es higher st.at.ir: ,~harge:s t.h;ln a low air !low rate. for t.he sa.n1c r<dative 

humidity level. 
8 Son1e data in this t.:-1.l.d<: has b!:f'.Il extrn.polat.ed. 

Version 1.0 



CONVEX VIOP /VBCU Service Guide Unpacking and Inst,allation 

Table 2-3, "Components Susceptibility to ESD Damage," contains a list. of various component.s 
and their susceptibility to static damage: 

Table 2-3, Components Susceptibility to ESD Damage 

MOSFET >IO 

.JFET > 140 

GtvIOS > 250 

Schou.ky Diodes, TTL > :300 

Bipolar Transistors > :380 

ECL (For Hybrid use, PCB level) > 500 

SCR > 680 

1 Source: B. A. Unger, Elect.-ostatfr Discharge Failure;, of Semiconductor 
Deiiices (Bell Laborat.orie.s, 1981). 

2.8 VIOP and VBCU Installation Procedures 

The VBCU comes with three cables for connect.ing it to t.he VIOP. The three VBCll cables are 
connect.ed bet.ween t.he VBCU and port. #0 or # 1 on the VJOP backplane connect.or. Exact.I~, 
which port, depends on the equipment already connected to t.he VIOP. The VIOP plugs into the 
Channel Control Unit, (CCU) slot.s in computer's card cage. The following sections describe the 
installa.t.ion of the VIOP and the VBCU. 

The loca.t.ions for the VBCUs in a d11al VMEbus chassis a.re illustrated 111 the following two 
figures: 
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Figure 2-6, VME-0 Positions and Cable Routing 
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Figure 2-7, VME-1 Positions and Cable Routing 

(NOTE) 

The VIvIEbus backplane slot positions are labeled on t,he 
front of each chassis. Cable opening numbers are 
stamped on t,he outside rear panel on all CO!\T-..1~X 
VMEhus chassis. ViVIEbus cont.roller cables exit the 
chassis at the rear t,hrough cable openings. Cables from 
a given controller should always exit the V1vIE chassis at, 
the same hole position. 

Table 2-4, "Cable Opening Numbers for ·vrvIEbus Chassis," defines cable openrng numbers and 
device types for the three types of CONVEX "\TMEbus chassis: 
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Table 2-4, Cable Opening Numbers for VMEbus Chassis 

1 

JI VBCU0 VBCU VBCU 

J2 \lME0 Ctlr 1 VrvIEbus Ctlr 1 VMEbus Ctlr l 

J3 VME0 Ctlr 2 V1vIEbus Ct,lr 2 VrvIEbus Ct.Ir 2 

J4 \ilvIE0 Ct.Ir :3 Vi'vIEbus Ctlr :3 \ilvlEbus Ctlr :3 

J5 \ilvIE0 Ctlr 4 VMEbus Ct,lr 4 VMEbus Ctlr -I 

J6 V1vIE1 Ctlr 4 V1v1Ebus Ctlr 5 \ilvlEbus Ct! r :j 

J7 VMEl Ctlr 3 \ilvIEbus Ctlr 6 1vlbus Ctlr :3 

J8 \ 1lvIEl Ctlr 2 \ilvIEbus Ctlr 7 Mbus Ctlr 2 

Jg \ilvIEl Ctlr 1 \ilvIEbus Ctlr 7 1 rvlbus Ctlr 1 

JIO unassigned unassigned Mlrns Ctlr 0 

Jll unassigned unassigned unassigned 

Jl2 VBCUl unassigned MBCU 

This controller can be the second board of a t.wo-boa.rd controller set. when the first 
boa.rd is located in t.he previous VMEbus slot. 

(CAUTION) 

Failure to remove power before installing the VIOP will 
damage electronic components on the VIOP. Refer to 
the CON1lh~Y Proce.s.sor Operatz'on Gn-ide {Cl, C12D. 
C.'210, C220) for the shutdown procedures for a 
CONVEX computer. 

1. Turn the processor's front control panel key switch to the OFF position as shown rn 
Figure 2-8, "Typical Front Panel Power Control Switch": 
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Figure 2-8, Typical Front Panel Power Control Switch 
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2. Set. t.he V1'vIEbus chassis power control switch to the OFF position as shown in Figure 
2-9, "V1v!Ebus Chassis Power Control Swit.ch" : 
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Figure 2-9, VMEbus Chassis Power Control Switch 

(CAUTION) 

VMEbus Power 
Control Switch 

Low-Airflow 
Circuit Bre7 

(9 

The VIOP can be damaged by Electrostatic Discharge 
(ESD). A grounded wrist strap (or other grounding 
method) must be used when handling the VIOP to 
prevent ESD damage. 

3. Install the VIOP module in one of the available CCU slots in the processor cabinet's 
logic rack as shown in Figure 2-10, "CCU Slots and Mounting Hardware": 
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Figure 2-10, CCU Slots and Mounting Hardware 
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[ CAUTION) 

Failure to tighten the two VIOP captive mounting 
screws simultaneously may damage the connect.or or 
result in a faulty connection. 

1105105 
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4. Using :2 nut drivers. simultaneously tighten the 2 captive mounting screws on each encl 
or the VIOP as shown in the previous figure: 
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(WARNING) 

Expansion cabinet stabilizer bars must be extended prior 
to installing a \t1vlE chassis, or before extending this 
assembl)' forward on its slide rails for service. Failure to 
do so will make the expansion cabinet, unstable, 
increasing the possibility of it, falling forward. This can 
cause I11Jury to personnel and \viii ca.use damage to 
equipment. 

5. Extend the expansion cabinet st,abilizer bar:-- and adjust feet until they are in firm 
cont.act with the floor (see Figure 2-:3, Expansion Cabinet Stabilizer Bars). 

6. Refer to Table 2-4, and remove the appropriate cable cover plat.e(s) on the rear of the 
VMEbus chassis as shown in Figure 2-11, "Cover Plate. Cable Clamp, and Shielded 
Cables": 
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Figure 2-11, Cover Plate, Cable Clamp, and Shielded Cables 
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7. Unlock the 2 VMEbus chassis lock screws and pull the VMEbus chassis to its extended 
position. 

8. Unlock the 12 locking screws on the Viv1Ebus chassis top panel and remove top panel. 

(CAUTION) 

The VBOU can be damaged by Electrost,a.tic Discharge 
(ESD). A grounded wrist strap (or ot,her grounding 
method) must, be used when handling t,he VBCU to 
prevent, ESD damage. 

The low-airflow sensor on the VBCU may be damaged if 
t,he PCB is not aligned properly during installation. 

9. Install the first VBCU (VBCU0) into slot, 1 in the dual VMEbus chassis backplane. 

10. Connect the Pl end of cable 604-600001-:Wl to Jl on VBCU0. then route the P2 end 
through cable opening (Jl) on the rear of the V?vIEbus chassis as shown in Figure 2-12, 
"VBCU0 to VIOP Cabling Connect.ions": 
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Figure 2-12, VBCUO to VIOP Cabling Connections 
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(NOTE) 

A flashlight may be required to locate the proper 
connection points on the \tlOP backplane when 
attaching cables. 

(NOTE) 

The VIOP backplane connectors a.re identified as J4, J3, 
and J2 on t,he Cl and 0120 computers. The same 
points are identified as P4, P4, and P2 on the 0210. 
0220, 0230 and 0240 computers. 

(CAUTION) 

The CCU backplane connectors are not keyed; ensure 
that pin 1 on the cable (brown wire) aligns with pin 1 on 
the VIOP backplane connector. 

There are 3 rows of pin at the top and bottom of the 
connector that must be bent out of the way before the 
cable is attached. 

11. Connect the P2 end of cable 604-600001-201 from Jl to J2 (or P2) ou the VTOP 
backplane connector. 

12. Connect the Pl end of cable 604-600001-201 to J2 on VBCUO. then rout,e the P2 end 
through cable opening Jl on the rear of the \tlv1Ebus chassis. 

(CAUTION) 

The CCU backplane connectors are not keyed; ensure 
that pin 1 on the cable (brown wire) aligns with pin 1 on 
the VIOP backplane connector. 

There are 3 rows of pin at the top and bottom of the 
connector that must be bent out of the way before the 
cable is attached. 

13. Connect the P2 end of cable 604-600001-201 from J2 to J3 (or P3) on the VlOP 
backplane connector. 

14. Connect. the Pl end of cable 604-600001-201 to J3 on VBCUO, then route the P2 encl 
through cable opening Jl on the rear of the V1\1E chassis. 
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(CAUTION) 

The CCU backplane connectors are not keyed; ensure 
that pin 1 on the cable (brown wire) aligns with pin 1 on 
the VIOP backplane connector. 

There are 3 rows of pin at t,he top and bottom of the 
connector that must be bent out of the way before the 
cable is attached. 

15. Connect the P2 end of cable 604-600001-201 from J3 to J4 (or P4) on the VIOP 
backplane connector. 

16. Select a point on each ("VMEbus end) cable, as close as possible to the outside of the 
V1v1Ebus chassis, and remove the heat shrink sleeve as shown in Figure 2-1 L Cover 
Plat.e, Cable Clamp, and Shielded Cables. 

(CAUTION) 

Failure to contact the exposed cable shield with the cable 
clamp will result in the loss of the E1vII shielding. 

17. Install cable(s) (with exposed shields) in the inner cable clamp 728512:32, then install the 
clamp on the mounting bracket. Install the outer clamp 72851233 over the insulat,ed 
cable area, then mount, the complete assembly to the rear of the V1vIEbus chassis with 
the screws provided. 

(CAUTION) 

The VBCU can be damaged by Electrostatic Discharge 
(ESD). A grounded wrist strap (or other grounding 
method) must be used when handling the VBCU to 
prevent ESD damage. 

The low-airflow sensor on t,he VBCU may be damaged if 
the PCB is not aligned properly during installation. 

18. Install the second VBCU (VBCUl), if required, into slot 10 m the dual \ 11v1Ebus 
chassis backplane. 

Version 1.0 

(NOTE) 

A flashlight may be required to locate the proper 
connection points on t,he VIOP backplane when 
attaching cables. 
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(NOTE) 
The VIOP backplane connectors are identified as J2, J3, 
and J4 on the Cl and 0120 computers. The same 
points a.re identified as P2, P3, and P4 on the 0210, 
C220, 0230, and 0240 computers. 

(NOTE) 
The cable connections between VIOP connectors J4 (or 
P4), J3 (or P3) and J2 (or P2) and VBCUl connectors 
JI, J2, and J3 are not the same as VBCUO. Ensure 
that they are connected as illustrated in Figme 2-13, 
"VBCU-1 to VIOP Cabling Connections": 

Version 1.0 



CONVEX \ilOP /VBCl! Service Guide Unpacking and Installation 

Figure 2-13, VBCU-1 to VIOP Cabling Connections 

VBCUl 

J2 

VBCU0 J3 
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604-600001-201 

J4 or P4 P4 
J3 or P3 P3 
J2 or P2 P2 

H042025a 
:J/J.0/69 
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19. Connect the Pl end of cable 604-600001-201 to Jl on VBCUl, then route the P2 end 
through cable opening Jl2 on the rear of the "'v'1'v1Ebus chassis. 

(CAUTION) 

The CCU backplane connectors are not keyed; ensure 
that pin 1 on the cable (brown wire) aligns with pin 1 on 
the VIOP backplane connector. 

There are 3 rows of pin at the t.op and bottom of the 
connector t.hat must be bent out of the way before t,he 
cable is attached. 

:W. Connect the P2 end of cable 604-600001-201 from Jl to J4 (or P4) on the VIOP 
backplane connector. 

21. Connect Pl encl of cable 604-600001-201 to J2 on VBCUl, then route the P2 encl 
through cable opening Jl2 on the rear of the \11v1Ebus chassis. 

(CAUTION) 

The CCU backplane connect.ors are not keyed; ensure 
that pin 1 on the cable (brown wire) aligns with pin 1 on 
the VIOP backplane connector. 

There are 3 rows of pin at the top and bot.tom of the 
connector that must be bent out, of the way before the 
cable is at.tached. 

22. Connect t,he P2 end of cable 604-600001-201 from J2 to J3 (or P3) on the VIOP 
backplane connector. 

23. Connect the Pl encl of cable 604-600001-201 to J3 on VBCUl, then route the P2 end 
through cable opening (Jl2) on the rear of the V1v1Ebus chassis. 

(CAUTION) 

The CCU backplane connectors are not keyed; ensure 
that pin 1 on the cable (brown wire) aligns with pin 1 on 
the VIOP backplane connector. 

There are 3 rows of pin at. the top and bottom of the 
connector that must be bent out of the way before the 
cable is attached. 

24. Connect the P2 end of cable 604-600001-201 from J3 to J2 (or P2) on the \llOP 
backplane connector. 
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(CAUTION) 

Do not operate the V1v1Ebus chassis with its cover 
removed. The cover must be installed to obtain proper 
airflow inside the VwIEbus chassis. 

25. Replace the V1v!Ebus top panel and secure it with the 12 locking screws. 

26. Ret.urn t.he V1vIEbus chassis to its retracted positio11. 

27. Select ;;1 point on each (VlvIEbus encl) cable, as close as possible to the outside of the 
chassis, and remove the heat shrink sleeve (see Figure 2-11, Cover Plate, Cable Clamp, 
and Shielded Cables). 

(CAUTION) 

Failure t.o cont.a.ct the exposed cable shield wit-h the cable 
clamp will result. in the loss of the EMI shielding. 

28. Install cable(s) (with exposed shields) in the inner cable clamp 72851232, then inst.all the 
clamp on the mounting bracket. Install the outer clamp 728512:33 over t,he insulated 
cable area, then mount the complete assembly to t,he rear of the V1vIEbus chassis with 
the screws provided. 

29. Turn the processor's front panel power control switch to the ON position. 

:30. Set the Vi\1Ebus chassis power control switch to the ON position. 

31. Return the expansion cabinet stabilizer bars to their retract.eel positions. 
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(NOTE) 

Refer to Chapter :3 for diagnostic test information and 
procedures on the VIOP and Vl3CU. 
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3.1 Overview 

Chapter 3 
Integration and Test 

Guidelines for integrating Vi\!IEbus modules into the CONVEX Operating System (OS), and 
information for the VIOP diagnostic test are contained in this chapter. 

VIOP modules. VMEbus controllers, and peripheral devices must be integrated into the COJ,rVEX 
computer's OS before t,hey can be used. How they are integrated depends on the type of 
perforrnanc:e or features required. 

3.1.1 Software Integration 

The CONVEX operating system contains all software drivers for the hardware supported by 
CONVEX. This means that a system generation is not required when the VlvIEbus subsystem 1s 
installed on a COl\T\TEX computer. 

System-level hardware is identified to the CONVEX OS via a configuration file (/ioconfiff) located 
on the Service Processor Unit (SPU) disk. The /ioconfig file describes, in hierarchical fashion, the 
connections between VIOPs, \TJ'v1Ebus controllers, and peripheral devices. The OS uses this 
information to assign a physical device number to a device of a given type. 

Each type of VMEbus device is identified to the operating syst,ern by a mnemonic device code. 
These codes, and ot.her informat.ion, are entered into the /ioconfiff file on the SPU disk. This file 
contains entries, such as VIOP number, V1v1Ebus chassis number, controller type, control and 
status register (csr) address, interrupt number, and peripheral device type. A typical /ioconf1y 
file is shown in Figure :3-1, "Example /ioconfiff File": 

Version 1.0 3-1 



Integration and Test CONVEX VIOP /VBCU Service Guide 

3-2 

Figure 3-1, Example /£oconJig File 

iop 3 

mbus 0 

ctrl DKC-001 csr Ox3f0 int 2 

unit O type DKD-005 

ctrl MTC-001 csr OxOcO int 4 

unit O type MTC-001 

ctrl ACM-001 csr Ox3c0 int 7 

unit O type TTY 

unit 1 type TTY 

unit 2 type TTY 

unit 3 type TTY 

unit 4 type TTY 

viop 4 

vmeO 

ctrl DKC-203 csr Ox800 int 3 

unit o DKD-214 

ctrl DKC-203 csr OxaOO int 4 

unit O DKD-214 

ctrl DKC-203 csr OxcOO int 5 

unit o DKD-214 

vmel 

ctrl DKC-203 csr Ox800 int 3 

unit O DKD-214 

unit 1 DKD-214 

ctrl DKC-203 csr OxaOO int 4 

unit O DKD-214 

unit 1 DKD-214 

Whenever a V1v1Ebus controller is added or removed, the information in the hardware sect.ion of 
the configuration file (/ioconfig) must be changed, otherwise system operation problems will 
occur. The CONVEX System Manager's Gnide should be consulted when making these changes. 
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3.2 Testing the VIOP and VBCU 

The VIOP and VBCU are tested by the io5000 diagnostic program. This program verifies the 
operation of t,he \llOPs and the VBCUs. The io5000 diagnostic program verifies that: 

• 68020 on the VIOP can correctly execute instructions 

• VIOP local memory is functional 

• ?vlemory protection and mapping registers a.re operational 

• Cache memor:v can be written to and read from, and the associated cache control bits 
are functional 

• Two \11v1Ebus cable interfaces operate in the loopba.ck mode 

• VIOP can boot, a program from memory 

• Voltages on the VrvIEbus chassis are within tolerance 

• VBCU responds to forced interrupts 

• VBCU data and address lines are operationa.l 

3.2.1 Using the io5000 Diagnostic Program 

The io5000 diagnostic program is an offline program that must be executed on the SPU while the 
CPU is halted. The procedures for executing this test a.re beyond the scope of this manual. 
However, this information is contained in ·the CONVEX PBUS I/0 Sy.stem Diagnostics Man·ual. 
This manual should be consulted before running t.his test. 

3.2.2 Fault Isolation Techniques 

In some situations, a fault may be isolated by examining the internal VBCU registers. Chapter 1, 
"Description and Specifications," identifies the locations and functions of these registers. The 
vioputi:l I/0 utility progam has to be used if no error print out is available. The C'ON1iEX 
Diaguo.stic Utility i\Jan'llal contains instruct.ions on how to use the viop1ttil utility program. 
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Chapter 4 
Maintenance Procedures and IPB 

4.1 Overview 

Guidelines for obtaining technical assistance, and maintenance procedures for the V?dEbus 
subsystem are cont.ained in this chapter. A.lso, an Illustrated Parts Breakdown (IPB) ror all Field 
Replaceable Units (FRUs) on the V1vIE subsystem is included. 

4.2 COl\TVEX Technical Assistance 

CON-VEX offers two sources of help if problems arise: 

• CONVEX Technical Assistance Center (TAC) 

• CONVEX contact utility 

4.2.1 CONVEX Technical Assistance Center 

Contact t.he CONVEX Technical Assistance Center (TAC) for real time support, on urgent 
hardware and software problems. The TAC can be reached in Texas by calling Pl-1)95::?--0:r,9. or 
by calling 1(800)95::?-Q:37!) from other locations in the continental United St.ates. Custorners 
outside the United St.ates should contact. their local CONVEX office. 

4.2.2 CONVEX contact Utility 

Use the COI\TVEX contact utility for reporting minor hardware and software problems. Refer to 

Appendix A for an example of the CONVEX contact utility. 
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4.3 Maintenance Safety Procedures 

4-2 

Maintenance safety procedures for the \11vIEbus subsystem apply to most serv1cmg operations. 
For example, the cabinet stabilizer bars must always be extended during serv1cmg operations. 
These safety procedures must be used in the maintenance procedures described in Section 4.4. 

(WARNING) 

Expansion cabinet stabilizer bars must, be extended prior 
to installing a V1vIE chassis, or before extending this 
assembly forward on its slide rails for service. Failure to 
do so will make the expansion cabinet unst.able. 
increasing the possibilit)' of it falling forward. This can 
ca.use mJury to personnel and will cause damage to 
equipment. 

1. Extend the expansion cabinet stabilizer bars, and adjust, the adjustable feet until they 
are in firm contact with the floor as shown in Figure 4-1, "Expansion Cabinet Stabilizer 
Ba.rs": 
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Figure 4-1, Expansion Cabinet Stabilizer Bars 

I 
i ,,,,., '. ', ..... ....... ___ _ 

CAUTION 

TO REllUCE RISK OF POSSIBLE 
INJURY DUE TO UNSTABLE UNIT, 
ACTUATE STABILIZER BEFORE ANY 
PERIPHERAL IS EXTENDED. 

1. TO AClUATE STABILIZER, FULLY EXTEND 
ANTITILT CHANNELS ANO LOWER 
CHANNEL SUPPORT FUT FIRMLY TO THE 
FUlllR, 

i INSURE 1HAT LOCKING MECHANISMS ARE 
INSTM.1£D N ALL 011-IER EXTENDABLE 
UNlrS. 

3. NEVEH EXTEND MORE THAN ON£ UNIT AT 
A t:.i..t 

H015020 
3/8/89 
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ATTENTION 

POUR REDUIRE LE RISQUE D'ACCIDENT 
ATTRIBUABLE A L"INSTABILITE DE 
L'UNITE, DEPLOYER LES STABIU-
SATEURS AVANT DE SORTIR LES 
PERIPHERIOUES. 

1. POUR DEPLO"l[R L£S STABlUSATEURS, 
Tll:i:ER COUPlETEMENT LES BRAS AN1l-
BASCUltMENT ET ABAISER L£S PATTrS 
OE rACON ou·ru.rs REPOS£NT SOI.JOE-
MENT SUR LE SOL. 

2. S'ASSURER 01.JE TOUS L.£5 PfRlPHER!QUES 
SON MUNIS Ot VIS OE BLOCAGE. 

J. NE J.\MAIS SORTlR PlUS D'UN PERIPH-
ERIQUE A UN MOUMENT DONN£. m 

CAUTION ACHTUNG 
TD REDUCE RISK OF POSSIBLE ZUR VERMEIDUNG VON GEFAHRDUNG 
INJURY DUE TD UNSTABLE UNIT, DURCH EIN INSTABILES GERAT SINO 
ACTUATE STABILIZER BEFORE ANY VOR DER HERAUSNAHME VON PERIP-
PERIPHERAL IS EXTENDED. HERALS DER STABILISIERUNGSMECH-

ANISMUS BETAllGT WEROEN. 
1, TO ACTUATE STAB!:UZER. ru.LY EXTEND 

ANTITILT Q-t.AAINEl.S ANO LOWER 1. UM DIE STABIUS!ERUNGSEINR1CHlUNG ZIJ CHANNEL SUPPORT FEET nRMLY TO THE BITATICEN, SINO OCR •ANTITILT ICANAl• 
FLOOR. CANZ HERAUS ZU Z!EHEN UNO DER UNTERE 

2 INSURE 1HAT LOCKING MECHANISMS A.RE 
snnzruss A.I.IF DEN BOOEN zu FUHREN. 

INSTAU.ED IN AU. 01HER EXTEHOABlE 2. OBERPRUFEN S!E. 08 IN ALLEN ANDEREN 
UNITS. \/DtSCHlEBBAREN GERATEH DER 

i NEVER EXTEHJ MORE 1HAN ONE UNIT AT 
SICHERUNC:SMECHANISMUS BETA TIGT 1ST. 

A TIME J. ZlEl-£N SIE NIE MEHR M.5 ElN GERAT 
HER..US. 

CD) 
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(CAUTION) 

Failure t.o remove power before installing or removing 
equipment from t.he computer cardcage will damage 
electronic components. Refer to the CONVEX Processor 
Operation Gui'de (C'l, C'l:?O, C'::10, C'fJ::O) for power 
down procedures on a CONVEX computer. 

~- Turn the power control switch on the computer's front control panel to the OFF 
position as shown in Figure 4-2, "Typical Front Panel Power Control Switch": 

Figure 4-2, Typical Front Panel Power Control Switch 

QcoNVEX Q ATTENTION 

0 POWER 

Q RUN 

CPU CABINET 

J1 

@ 

(CAUTION) 

Failure to remove power to the V:MEbus chassis before 
installing or removing equipment will damage electronic 
components. 

H051004 
3/12/89 

:3. Set the V1vIEbus chassis power control switch to the OFF position as shown Ill Figure 
4-:3. "VlvlEbus Chassis Power Control Switch": 
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Figure 4-3, VMEbus Chassis Power Control Switch 

H042010 
3/10/Bg 

4.4 Maintenance Procedures 

VMEbus Power 
Control Switch 

Low-Airflow 
Circuit Brea/ 

@J 

This section defines the maintenance procedures for the V1vIEbus subsystem. 

4.4.1 VN[Ebus Chassis Assembly 

Follow these procedures to remove and replace tJ1e VlvlEbus chassis assem hly. 

4.4.1.1 Removal 

1. Complete steps 1, 2, and :3 in Section 4.3, "1vlaintenance Safety Procedures." 

2. Release the 2 front chassis captive-lock screws and extend the chassis on its slides. 

:3. Release the 12 Lop panel captive-lock screws and remove the top panel. 

,1. Label and disconnect all internal controller cables. 

'J. Remove all controller cable clamps from the rear of the V1vIEbus chassis. 

G. Remove all con troll er cables from the rear of VTvlEhus chassis cable openings. 
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(CAUTION) 

VIvIEbus controllers can be damaged by Electrostatic 
Discharge (ESD). A grounded wrist strap ( or other 
grounding method) must be used when handling v1v1E 
cont.rollers. 

7. Remove all controllers from the VlVIEbus chassis backplane. 

8. Disconnect t,he \'1v1Ebus chassis power cord from the chassis AC-input. jack. 

(WARNING) 

Because the Vi'vlEbus chassis weighs 7,5 lbs, personnel 
1t1Jury or equipment damage c:a.n occur when the 
V1v[Ebus chassis is installed or removed. Two people are 
required to install or remove the VrvIEbus chassis. 

9. Release both slide guide locks, then lift, the chassis free of the expansion cabinet slide 
guides. 

4.4.1.2 Replacement 

1. Ensure that st.cps L 2. and :3 111 Section 4.3. "}.faintenance Safety Procedures." are 
completed. 

(NOTE) 

If the chassis to be installed is a dual VMEbus, then 
refer to "Dual VTvlEbus Backplane Jumpers" section in 
Chapkr 2. 

2. Install power-margining jumper on backplane (see previous note). 

(WARNING) 

The 'livJEbus chassis weighs 75 lbs, personnel injury or 
equipment damage can occur when the VivlEbus chassis 
is removed or replaced. Two people are required to 
remove or replace the V}/lEbus chassis. 

:3. Lift, chassis and inst.all it.s slides into the slide guide rails mounted m t,he expans1011 
cabinet .. 
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4. Route all controller cables through the appropriate rear openings of the Vi'dEbus chassis 
(refer to Table 2-4, Cable Opening Numbers for V!'vlEbus Chassis). 

(CAUTION) 

VWlEbus controllers can be damaged by Electrostatic 
Discharge (ESD). A grounded wrist strap (or other 
grounding method) must, be used when handling VME 
controllers . 

. 5. Install all controllers into t.he chassis backplane(s). 

6. Connect all controller cables to their appropriate VrvlEbus controller. 

(CAUTION) 

Failure to contact the exposed cable shield wit,h the cable 
clamp will result in the loss of the EMI shielding. 

7. Mount the controller cables to rear chassis bulkhead with cable clamps. 

(CAUTION) 

Do not operate the V1v1Ebus chassis with it,s cover 
removed. The cover must be installed to obtain proper 
airflow inside the Vi'vlEbus chassis. 

8. Install the top panel and secure it with the 12 captive-lock screws. 

9. Ensure that the VMEbus chassis power control switch is set to the OFF position (see 
Figure 4-3, "VlvlEbus Chassis Power Control Switch"). 

10. Connect the chassis power cord to the expansion chassis AC-input jack. 

11. Set the V1v1Ebus chassis power control switch to the ON position (see Figure 4-'.3, 
"VI\.1Ebus Chassis Power Control Switch"). 

12. Turn the computer front panel power control switch to the ON position (see Figure 
4-2, "Typical Front Panel Power Control Swit.ch "). 

13. Return the VIvIEbus expansion chassis to its retracted position and secure it with the 2 
front panel captive-lock screws. 

14. Return the expansion cabinet. stabilizer bars to their retracted positions. 

4.4.2 Power supply 

Follow these procedures to remove, replace, and adjust. the V1vIEbus chassis power. 
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4.4.2.1 Removal 

l. Complete steps 1, 2, and 3 in Section 4.3, "Maintenance Safety Prncedures." 

2. Ensure that the VMEbus chassis power control switch is set to the OFF position (see 
Figure 4-3, "VMEbus Chassis Power Control Switch"). 

3. Disconnect the chassis power cord from the chassis AC-input jack. 

4. Release the 2 front chassis captive-lock screws and extend the chassis on its slides. 

5. Release the 12 top panel captive-lock screws and remove the top panel. 

6. Release the 8 front panel captive-lock screws and remove the front, panel. 

7. Remove the chassis air filter. 

8. Remove the 4 power supply mounting screws on the (right out.side) chassis panel ;,:3 

shown in Figure 4-4, "Power Supply": 
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Figure 4-4, Power Supply 

H051009 
3/12/89 

9. Slide the power supply to the left and toward the front. then disconnect all wiring from 
the power supply terminals. 
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(CAUTION) 

Exercise ca.re when removing the power supply to a.void 
damaging the DC indicator. 

10. Remove the power supply from the chassis. 

4.4.2.2 Replacement 

4-10 

1. Ensure that steps 1, 2, and :3 in Section 4.;3, "'tvla.intenance Safet,y Procedures,'' are 
completed. 

2. Refer to Figure 4-5, "Single and Dual Schematic Diagram," or Figure 4-G. 
"VMEbus/Mbus Combo Schema.tic Diagram," and ensure that the AC-power jumpers. 
on the AC-terminal block, a.re set for the appropriate AC-input, voltage range. 
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Figure 4-5, Single and Dual Schematic Diagram 
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Figure 4-6, VMEbus/Mbus Combo Schematic Diagram 
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REF CABLE PART NO. P1 P2 Nn 

1 
2 
3 
4 

5 
6 
7 
8 
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/ 
/ 

/ 

603-010002-2D□ A1/GND TAB CHASSIS CNO 
603-020001-200 A1/FASTON A2/FASTON 

603-040002-201 A7/T81 A2/FASTON 
603-090002- 200 A7 /J1 A4/J4 
603-030020-200 A7 /T83-T84 A4/-12,+12,-5 

603-030019- 200 A7 /T84 A7/ -
603 010011 200 A7 GND STUD CHAS. GND STUD 
320-000497-500 A4/GND TAPS A7 / - OUTPUT 
320-000497-501 A4/+5 TAPS A7 / + OUTPUT 

LEGEND: 

~ Major Device 
/XX REF NO. in Table Above 

x/Px x=PIN, 

/ 

/ 
/ 

y=END of CABLE 

P3 

A3/ML 
AS/Ml 

H015015 
2/27/69 

P4 

A6/FASTON 
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(CAUTION) 

Exercise care when installing the power supply to avoid 
damaging the DC indicator. 

:3. Place t,he power supply on the power supply support fixture in the chassis. 

(CAUTION) 

Power-wiring lugs, such as the +5V, that come in 
contact with chassis ground points or other power 
connections, can damage the power supply or cause 
improper operation. 

Applying incorrect volt,age levels to the controllers in the 
V1vIEbus chassis can damage electronic components. 

4. Refer to Figure 4-5, "Single and Dual Schematic Diagram," or Figure 4-6, 
"VIvIEbus/Mbus Combo Schematic Diagram," and connect all wiring to the power­
supply terminals. 

(NOTE) 

The DC power indicator will not work unless the wiring 
connections are clone properly. The black wire, from the 
power supply, must go to the side of the indicator with 
the dash (-) mark. 

5. Release all controllers from the chassis backplane power connectors. 

6. Connect the AC-pmver cord to the V1V1Ebus chassis AC-input jack. 

4.4.2.3 Adjustments 

1. Set the Vr-.-1Ebus chassis power control switch to the ON position (see Figure 4-3, 
V1vIEbus Chassis Pmver Control Switch). 

Version 1.0 

(NOTE) 

Use a DC voltmeter with an input impedance 2: 10 
Mohm/V when measuring DC voltages on the chassis 
power-supply terminals. 
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4-14 

(CAUTION) 

Component damage can occur unless the voltage 
potentials are within 5% of rated value before installing 
circuit boards into the VMEbus backplane. 

2. Measure Vl (+5V), V2 (-5V), V3 (+12V), and V4 (-12V) on the power-supply terminal 
blocks. 

(NOTE) 

Refer to Figure -1-5. Single and Dual Schematic 
Diagram. or Figure 4-G, "Vr"1Ebus/tvibus Combo 
Schema.tic Diagram.'' for the locations of the voltage test 
and adju:,tment. points. 

3. Adjust appropriate voltage control if voltage reading 1s not within 5% of its rated 
value: 

• Vl - +4.75 V to +5.25 V 

• V2 - -5.25 V to -4.75 V 

• V3 - +11.4 V to +12.G V 

• V4 - -12.G V to -11.4 V 

4. Set, the V1vIEbus chassis power control switch to the OFF position (see Figure 4-3, 
'vlvIEbus Chassis Power Control Switch). 

(CAUTION) 

Failure lo remove power to the \lrvlEbus chassis before 
installing printed circuit boards will damage electronic 
components. 

5. Re-install a.II V1v1Ebus controllers into their backplane slots. 

G. Set the V1'v1Ebus chassis power control switch to the ON position (see Figure 4-3, 
VMEbus Chassis Power Control Switch). 

7. IV[easure. and adjust a.II DC voltages until they are within 0.4% of their rated value: 

• Vl - +4.98 V to +5.02 V 

• V2 - -5.02 V to -4.98 V 

• V3 - +11.052 V t,o +12.048 V 

• V4 - -12.048 V to -11.052 V 
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8. Set the V1vJEbus chassis power control switch to the OFF position (see Figure 4-:3, 
VMEbus Chassis Power Control Swit,ch). 

9. Slide power supply to the right, and rear, and install the 4 mount-ing screws on the 
(right outside) chassis panel. 

(NOTE) 

The next two steps provide a general check of the wiring 
connection:cs that, were completed in the previous steps. 
Also, these steps verify the proper operation of t,lw low­
airflow sensor and related circuits. 

10. Disconnect the AC-inline connect.or going to t,he fan in the rear of t-he V1\IE chassis. 

11. Set t,he VMEbus chassis power control switch t.o the ON position (:csee Figure 4-:3, 
V1v[Ebus Chassis Power Control Swit,ch). The low-airflow circuit. breaker sholllcl trip in 
less than l min. 

12. Set the '/MEbus chassis power control swit.ch to the OFF posit.ion (see Figure 4-3, 
VlvlEbus Chassis Power Cont,rol Switch). 

13. Reset t,he low-airflow circuit breaker (see Figure 4-:3, VrvIEbus Chassis Power Control 
Switch). 

14. Connect the AC-inline connector going to the chassis fan. 

15. Install the chassis air filter. 

16. Install front. panel and secure it with the 8 captive scre,,·s. 

( CAUTION) 

Do not operate the V1vIEbus chassis with its top panel 
removed. The panel must be installed to obtain proper 
airflow inside the ViVIEbus chassis. 

17. Install top panel and secure it with the 12 captive screws. 

18. Return the expansion chassis to its retracted position and secure it with the 2 captive 
screws. 

19. Return the expansion cabinet stabilizer bars to their retracted positions. 

20. Set the V1v1Ebus chassis power control switch to the ON position (see Figure 4-3, 
\~[Ebus Chassis Power Control Switch). 

21. Set, the comput,er front. panel power control switch to the ON position (see Figure 4-2, 
Typical Front, Panel Power Control Switch). 

4.4.3 Chassis Fan 

Follow these procedures to remove a.nd replace the to remove and replace t,he \~IEbus chassis 
fan. 
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4.4.3.1 Removal 

4-16 

1. Complete steps 1 and 3 in Section 4.3, "Maint,enance Safety Procedures." 

2. Open the rear door of the expansion cabinet containing the VMEbus chassis, and 
remove the 8 fan-baffle screws and the fan baffie as shown in Figure 4-7, "Fan 
.A..ssembly": 

Figure 4-7, Fan Assembly 

3. Remove the 2 fan retaining screws from the chassis. 

4. Release the expansion chassis and ext.end it on its slides. 

1!051010 
3/12/89 
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5. Release the 12 top panel capt,ive screws and remove the top panel. 

6. Disconnect the AC-inline connector from the fan power harness. 

7. Remove the chassis fa.n from the rea.r of the chassis. 

4.4.3.2 Replacement 

1. Ensure that steps 1 and 3 in Section 4.:3, "Tvlaintenance Safety Procedures." are 
completed. 

2. Install the chassis fan into the rear of the chassis and secure it with 2 screws. 

:3. Install the fan baffle onto the rear of the chassis and secure it wit,h 8 screws. 

4. Connect the AC-inline connect.or to the fan power harness. 

( CAUTION J 
Do not operate the V?vlEbus cha.5sis with its top panel 
removed. The panel must be installed to obtain proper 
airflow inside the V1vIEbus chassis. 

5. Install the top panel and secure it with the 12 captive screws. 

6. Return the expansion chassis to its ret,ra.ct.ed posit.ion and secure it wit,h the 2 front 
chassis captive-lock screws. 

7. Return the expansion cabinet stabilizer bars to t,heir retracted posit.ions. 

8. Set the Vi'vIEbus chassis power control switch to the ON position (see Figure 4-:3, 

VJ\t1Ebus Chassis Power Control Switch). 

9. Set the computer front panel power control switch to the ON position (see Figure 4-2, 
Typical Front Panel Power Control Switch). 

4.4.4 Air Filter 

Follow these procedures to remove and replace ~he VMEbus chassis filter. 

4.4.4.1 Removal 

1. Set the Vlv1Ebus chassis power-control switch to the OFF position. 

2. Release the 8 captive-lock screws of t,he front panel and remove panel as shown m 
Figure 4-8, "Air Filter": 
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Figure 4-8, Air Filter 

3. Remove the chassis air filter. 

4.4.4.2 Replacement 

1. Install chassis air filter into the front of the chassis. 

2. Replace front panel and secure with the 8 captive-lock screws. 

3. Set the \t1vIEbus chassis power-control switch to the ON position (see Figure 01-:3, 
\!}.;IEbus Chassis Power Cont,rol Switch). 
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4.4.5 VIOP 

Follow these procedures to remove and replace the VIOP. 

4.4.5.1 Removal 

1. Complete steps 1 and 2 in Section 4.3, "1viaintenance Safety Procedures." 

(CAUTION) 

Failure to simultaneously tighten or loosen the 2 captive 
mounting screws can damage the bus connector. 

2. Open the front door on the comput.er cabinet, and simulta.neousl.v loosen the c:1ptive 
hardware on ea.ch end of the VIOP. 

(CAUTION) 

The VIOP can be damaged by Electrostatic Discharge 
(ESD ). A grounded wrist strap ( or other grounding 
method) must be used when handling the VIOP. 

;3_ Remove the VIOP from its Channel Control Unit (CCU) slot. 
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4.4.5.2 Replacement 

(CAUTION) 

The VIOP can be damaged by Electrostatic Discharge 
(ESD). A grounded wrist strap (or other grounding 
method) must be used when handling the VIOP. 

1. Ensure that. steps 1 and 2 in Section 4.3, ":tvfaintenance Safety Procedures," a.re 
complet,ed. 

2. Install the VlOP into its CCU slot. 

(CAUTION) 

Failure to simultaneously tighten or loosen the 2 captive 
mounting screws can damage the bus connector. 

3. Simultaneously tighten the capt,ive hardware on each encl of the VIOP. 

4. Close the front door on the computer cabinet. 

5. Set the front panel power-control switch on the computer to the ON position (see 
Figure 4-2, Typical Front Panel Power Control Switch). 

4.4.6 VBCU 

Follow these procedures to remove and replace the VBCU. 

4.4.6.1 Removal 

1. Complete steps 1, 2, and :3 in Section 4.3, "Maintenance Safety Procedures." 

2. Release the 2 front chassis captive-lock screws and extend the chassis on its slides. 

3. Release the 12 top panel captive-lock screws and remove the top panel. 

4. Label and disconnect all cables attached to the VBCU. 
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(CAUTION) 

The VBCU can be damaged by Electrostatic Discharge 
(ESD). A grounded wrist strap ( or other grounding 
method) must be used when handling the VBCU. 

The low-airflow sensor on the VBCU can be damaged if 
the PCB is misaligned during removal. 

S. Renmve the VBCU from its V1v1Ebus chassis slot,. 

4.4.6.2 Replacement 

1. Ensure that steps l, 2, and :3 m Section 4.3, "1viaintenance Safety Procedures" are 
completed. 

( CAUTION) 

The VBCU can be damaged by Electrostatic Discharge 
(ESD). A grounded wrist strap ( or other grounding 
method) must be used when handling the VBCU. 

The low-airflow sensor on the VBCU can be damaged if 
the PCB is misaligned during installation. 

2. Install the 'lBCU into its V1v1Ebus chassis slot. 

(NOTE) 

The next three steps verify the proper operation of the 
low-airflow sensor and related circuits on the VBCU just 
installed. 

If another VBCU or MBCU is installed in the chassis, it 
must be released from from the backplane before this 
test is performed. 

3. Release second "\'BCU or MBCU from the backplane if installed. 

4. Disconnect the_AC-inline connector going to the fan in the rear of the V1v1E chassis. 

5. Set the VMEbus chassis power control switch to the ON position (see Figure 4-3, 
V1vIEbus Chassis Power Control Switch). The low-airflow circuit breaker should trip in 
less than l min. 

6. Set the V1vIEbus chassis power control switch to the OFF position (see Figure 4-3, 
V1v1Ebus Chassis Power Control Switch). 
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7. Reset the low-airflow circuit breaker (see Figure 4-3, VMEbus Chassis Power Control 
Switch). 

8. Connect the AC-inline connector going t,o the chassis fan. 

9. Install the second VBCU or MBCU into its proper position if applicable. 

10. Connect a.11 cables to the VBCU. 

(CAUTION) 

Do not, operate the V1vIEbus chassis with its top panel 
removed. The panel must be installed to obtain proper 
airflow inside the VtvIEbus chassis. 

11. Install the top panel and secure it with the 12 captive screws. 

l ') Return the expansion chassis to its ret,racted position and secure it wit.h the 2 front 
chassis captive-lock screws. 

1:3. Return t.he expansion cabinet stabilizer bars t,o their retracted positions. 

14. Set the V1vIEbus chassis power control switch to the ON position (see Figure 4-3, 
VMEbus Chassis Power Control Switch). 

15. Set, the computer front panel power control s,vitch t,o the ON position (see Figure 4-2, 
Typical Front, Panel Power Control Switch). 
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4.5 Illustrated Parts List 

This section is the Illustrated Parts Breakdown (IPB) for the VMEbus subsystem. Table 4-1, 
"VMEbus Subsystem Parts List," lists the CONVEX part numbers for all FRUs. The table also 
contains a figure number reference for the FRU: 

Table 4-1, VMEbus Subsystem Parts List 

VMEbus chassis, dual1, 220 V 500-000223-211 1 4-9 

VMEbus chassis, single2, 110 V 500-000223-200 1 4-10 

VMEbus chassis, single2, 220 V 500-000223-201 1 4-10 

VMEbusjMbus chassis, combo, 110 V 500-000223-213 1 4-11 

VMEbus/Mbus chassis, combo, 220 V 500-000223-214 1 4-11 

Power supply 200-001005-200 1 4-4 

Indicator, DC 150-000011-001 1 4-11 

Fan, 6i in, Turboaxi, 110 V 230-000004-003 1 4-7 

Fan, 6, in, Turboaxi, 220 V 230-000004-001 1 4-7 

Filter, air 312-000240-001 1 4-8 

VBCU 410-001150-200 note3 4-13 

VIOP 410-001149-200 note4 4-12 

Cablei;, interconnect 604-600001-201 3 2-11,12 

1 This is a dual (two 5-slot) VMEbus chassis. 
2 This is a single (9-slot) VMEbus chassis. 
3 The dual VMEbus chassis can contain two VBCUs. The single and V:MEbus/Mbus combo each contain 

one VBCU. 
4 The number of VIOPs is determined by the number and types of VMEbus chassis installed. 
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Figure 4-9, Dual VMEbus Chassis Assembly 
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Figure 4-10, Single VMEbus Chassis Assembly 

/ 
/ 
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Figure 4-11, VM:Ebus/Mbus Combo Chassis Assembly 
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Air Flow Sensor 
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Figure 4-13, VBCU 
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Appendix A 
Reporting Problems 

A.I Overview 

This appendix introduces the CONVEX Technical Assistance Center (TAC) and the contact 
utility. The contact utility is an online system for reporting problems to the TAC. To learn 
contact by using it, enter contact at the system prompt and then answer the questions as they 
appear on the screen. To find out more about using contact, read through this appendix. It 
describes prerequisites and tips for using contact and the step-by-step process contact takes you 
through. 

A.2 Technical Assistance Center 

The CONVEX Technical Assistance Center (TAC) is staffed by technical specialists who can 
address the diverse questions and problems that arise in a supercomputing environment. If you 
have a hardware, software, or documentation problem, contact the TAC. This group stands 
ready to solve such problems. 

A.3 The contact Utility 

The TAC recommends using the contact utility to report a hardware, software, or documentation 
problem. The contact utility is an interactive utility that helps the TAC track reports and route 
them to the the CONVEX personnel most qualified to fix them. 

After invoking contact, it prompts for information about the problem. vVhen you finish your 
report, contact electronically mails it to the TAC. You are notified within 48 hours that the TAC 
has received your report. 

A.4 Prerequisites 

To use contact requires 

• a UNDC-to-UNIX Communication Protocol (UUCP) connection to the TAC 

• the full path name of the program or utility in question 

• the version number of the program or utility in question 

A.4.1 UUCP Connection 

Before using contact, check with your system administrator to be sure there is a UUCP 
connection to the TAC. A UUCP connection allows files to be copied from one UNIX system to 
another. The uucp (UNIX-to-UNIX copy) command relies on either a dial-up or hard-wired 
UUCP communication line. 
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A.4.2 Finding the Program Path Name 

To determine the full path name of the program or utility in question, use the whz'ch command. 
The following screen illustrates using the which command to find the full path name of the loader 
(Id) utility: 

( 
>which Id J 
~~bin/ld----~ 

In this example, the full path name of the loader is /bin/Id. 

For more information on the wh£ch command, refer to the which(l) man page. You can also use 
the info online information system. Enter info which at the system prompt. If you use the C 
shell ( csh ), you can also use the whence command to find the program path name. The whence 
command works like whi"ch, only faster. 

A.4.3 Finding the Program Version Number 

To determine the version number of the program or utility in question, use the vers command. 
The following screen illustrates using the vers command ( enter vers, then the path name of the 
program or utility) to find the version number of the loader (Id) utility. 

( 
~vers /bin/Id J 
/bin/ld: 7.0 

~~----~ 

In this example, the loader utility version number is 7.0. 

For more information on the vers command, refer to the vers(l) man page. You can also use the 
info online information system. To do so, enter info vers at the system prompt. 

A.5 Tips on Using the contact Utility 

A-2 

The contact utility is interactive and easy to use. This section lists tips to help use it efficiently. 
In particular, this section tells how to 

• use a . contact file 

• abort a contact session 

• resubmit an aborted report 

• suspend a contact session 

• move from one prompt to another 

• use tilde-escape sequences in the contact utility 
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A.5.1 Using a . contact File 

When invoked, contact prompts for information regarding the problem. The first prompt is for 
your name, title, phone number, and company name. You can, however, create a .contact file to 
skip this first prompt. Follow these steps: 

1. Create a . contact file in your home directory. 

2. Enter your name, job title, phone number, and company name, each on a new line. 

When you invoke contact, it automatically includes the . contact file as input for the first prompt 
and proceeds to the next prompt. 

A.5.2 Aborting the Report 

To abort a contact report, either enter the interrupt key ( usually (CTRL-c)) or choose the abort 
option when prompted by the contact utility. Using (CTRL-C) to abort does not save the contents of 
the report. Using the abort option saves the contents of the report in a file named dead. report in 
your home directory. 

A.5.3 Submitting the dead.report File 

When aborting a contact session, the contact utility saves the report in a file named dead. report 
in your home directory. Using the contact command with the -r option automatically merges the 
contents of the dead.report file into the new contact session. Enter 

contact -r 

and contact finds the dead. report file in your home directory and merges it into the contact 
report. You can then edit the report. When you end the editing session, contact returns to the 
final prompt, which asks you to review, edit, submit, or abort the report. 

A.5.4 Suspending a Report 

Sometimes it is necessary to stop in the middle of a contact report and return to the shell (for 
instance, to suspend the contact session to find the program path name or version number). To 
suspend the contact session, press (CTRL-Z). To return to the contact session, enter fg. Using 
(CTRL-z) and the Jg (foreground) command lets you switch back and forth between the contact 
utility and the shell. You cannot, however, use (CTRL-Z) and Jg to switch back and forth if you are 
using a Bourne shell (sh). 

A.5.5 Ending a Response 

The contact utility prompts for information pertinent to your hardware, software, or 
documentation question. Some prompts require one-line responses; to move to the next prompt, 
press (REnJRN). Other prompts require more than a one-line response; to move to the next prompt, 
press (CTRL-D). 
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A.5.6 Tilde-Escape Sequences 

• 
The contact utility treats input beginning with a tilde (-) as a special sequence. The character 
following the tilde is considered a request for a special function. The following tilde sequences are 
recognized by contact: 

e 

p 

~r filename 

Start the text editor ( defined in your EDITOR environment variable). 

Display a list of available tilde-escape sequences. 

Print the contact report to the terminal screen. 

Read the contents of filename as a response to the current prompt. Some 
prompts require only a one-line response. This tilde-escape sequence only works 
for prompts that allow more a than one-line response. 

Insert a single tilde as the first character in the line. 

A.6 Using the contact Utility 

A-4 

The contact utility prompts for the following information: 

• your name, title, phone number, and corporate name 

• the name and version of the product involved 

• a one-line summary of the problem 

• a detailed description of the problem 

• the priority of the problem 

• instructions on how to reproduce the problem 

• comments about the problem 

• comments about the documentation supporting the problem 

• files to include in the contact report 

The following is a step-by-step discussion of these prompts: 

la. To invoke the contact utility, enter contact at the system prompt. The system responds 
with a welcome message and a series of questions regarding your hardware, software, or 
documentation question. The following screen illustrates the contact command and the 
system response: 

>contact 
Welcome to contact version 0.11 () 

Enter your name, title, phone number, and corporate name (-D to terminate) 
> 

lb. If there is a . contact file in your home directory, contact skips the first prompt. The 
following screen illustrates the contact command and the system response when a . contact file 
is in your home directory: 
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>contact 
Welcome to contact version 0.11 () 

Enter the name of the product involved 
> 

2. The contact utility prompts for the version number of the product. If you do not know the 
version number, use (CTRL-Zl to suspend the session. Use the which (or whence if using csh) 
and vers commands to find the version number of the product. Use the f g command to return 
to the session and enter the version number in the form X.X or X.X.X.X. 

3. The contact utility prompts for a one-line summary of the problem. This summary is the 
subject header in any further correspondence regarding the problem. Make this summary as 
descriptive as possible in one line. 

4. The contact utility prompts for a detailed description of the problem. Make this description 
as complete as possible. Include source code and a stack backtrace whenever possible. (Refer 
to the adb(I) or csd(I) man page for information on obtaining a stack backtra.ce.) The more 
information provided, the quicker the TAC can isolate and solve the problem. 

5. The contact utility prompts for the priority of the problem. The following screen illustrates 
this prompt and the priority levels from which to choose; you must enter a priority number. 

Enter a problem priority, based on the following: 
1) Critical 
2) Serious 
3) Necessary 
4) Annoying 
5) Enhancement 
6) Informative 
> 

-
-
-
-
-

work cannot proceed until the problem is resolved. 
work can proceed around the problem, with difficulty. 
problem has to be fixed. 
problem is bothersome. 
requested enhancement. 
for informational purposes only. 

6. The contact utility prompts for an explanation of how to reproduce the problem. Include the 
command syntax and options you used and anything else you did to make your program run. 

7. The contact utility prompts for any other pertinent comments. Include any relevant 
information. 

8. The contact utility prompts for suggestions regarding the documentation supporting the 
product. Indicate if the documentation could be revised to address the question. 

9. The contact utility asks for the names of files necessary to reproduce the problem. The 
following screen illustrates the contact prompt and sample user response: 

Are there any files that should be included in this report (yes I no)? 
>yes 
Please enter the names of the files, one to a line c-o to terminate) 
>test-f 
> - /subroutines/sub.f 
> 
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A-6 

(NOTE) 
Tilde-escape sequences are not recognized in responses to 
this prompt. Instead, contact treats a tilde in this 
section to mean your home directory. This convention is 
based on use of the tilde for expanding file names in csh . 

If the files specified are small text files, they are automatically included in the contact report. 
If the files are too big to be included in this report, contact gives further instructions on how 
to submit these files. 

To specify a directory, combine the directory files into a single file using the tar command 
(refer to the tar(l) man page for further information) or enter each file name in the directory 
on a single line in the contact report. 

10. The contact utility prompts you to review, edit, submit, or abort the contact report. The 
following screen illustrates this prompt: 

Please select one of the following options: 
1) Review the problem report. 
2) Edit the problem report. 
3) Submit the problem report. 
4) Abort the problem report. 
> 

Choose the number of the option you want to select. These options let you do the following: 

Review 

Edit 

Submit 

Abort 

Review the text of your contact report. You are then prompted again to select 
an option. 

Edit the text of the contact report. If you choose to edit the report, contact puts 
you in your default text editor. 

Send the report to the CONVEX TAC. You are notified within 48 hours that 
the TAC has received the report. This option exits the contact utility and 
returns you to the shell environment. 

Save the text of your report in a file named dead.report in your home directory. 
This option exits the contact utility and returns you to the shell environment. 

First Edition, Rev. 1 



Numeric: 
{01/ address notation, VBCU registers, defined 1-7 
6U to 9U, adapter, discussed 1-16 

A 
<A23 .. A22>, VMEbus address bits, discussed 1-16 
<A31..A22>, VMEbus address bits, discussed 1-16 
Access rights, cache window, discussed 1-15 
Adapter, 6U to 9U, discussed 1-16 
Address bits, VBCU to VIOP, physical number, defined 

1-9 
Air filter, cleaning interval, defined 1-17 
Air filter, removal procedures 4-17 
Air filters, dirty 1-17 
Air filters, location 1-17 
Airflow, low, causes 1-17 
Assistance, technical, how to obtain 4-1 
Associated documentation, listed x 

B 
Backplane jumpers, when to install 2-4 
Backplane, VMEbus, discussed 1-15 
Bill of material, VMEbus subsystem, typical 2-3 

C 
Cable clamp, illustrated 2-19 
Cable connections, VBCUO to VIOP, illustrated 2-21 
Cable connections, VBCUI to VIOP, illustrated 2-25 
Cable lengths, VIOP to VBCU, defined 2-4 
Cable openings, rear, VMEbus chassis, defined 2-13 
Cabling, VBCUO, illustrated 2-12 
Cabling, VBCUI, illustrated 2-13 
Cache window, a.ccess ri$hts, discussed 1-15 
Chassis, dual (two 5-slotJ, VMEbus, discussed 1-18 
Chassis fan, removal procedures 4-16 
Chassis fan, replacement procedures 4-17, 4-18 
Chassis, types, "VMEbus 1-18 
Chassis, VMEbus, single (9-slot), discussed 1-18 
Chassis, VMEbus/Mbus, discussed 1-18 
Circuit breaker, low-air flow, tripping, causes of 1-17 
Circuit breaker, on VMEbus chassis illustrated 2-16 
Claims, damage, reporting 2-3 ' 

Index 

cnvxhwdoc, eledronic mailbox, for reader comments xi, 
1 

Codes, storage modules, discussed 3-1 
Compatibility guidelines, CONVEX VMEbus defined 

~16 ' 
Configurations, :,oftware, guidelines 3-1 
contact, aborting the report A-3, A-6 
contact, editing the report A-6 
contact, ending a response A-3 
contact, ending 1;he report A-6 
.contact file, skipping first prompt by using A-9 
contact, including files in your report A-5 
contact, invoking A-1, A-4 
contact, prerequisites A-1 
contact, prompts A-4 
contact, prompts, step-by-step discussion of A-4 
contact, report, suspending A-3 
contact, reporting problems A-1 
contact, restrictions, on tilde-escape sequences A-5 
contact, reviewing the report A-6 
contact, skipping first prompt by using a .contact file A-3 
contact, submitt.ing dead.report file A-3 
contact, submitt.ing the report A-6 
contact, tilde-escape sequences A-4 
contact, tips on using A-2 
CONVEX Diagnostic Utility Manual, use discussed 3-3 
CONVEX VIOP cache, address response, discussed 1-16 

D 
Damage, shipping, discussed 2-3 
Damage, shipping, reporting 2-3 
Data path, VMEbus subsystem, C120, defined 1-1 
Data path, VMEbus subsystem, C120, illustrated 1-1 
Data path, VMEbus subsystem, C230, C240, defined 1-3 
Data path, VMEbus subsystem, C230, C240, illustrated 

1-3 
Data Strobe (DS), VMEbus, dead time, discussed 1-16 
DC indicator, front panel, discussed 1-17 
DC power indicator off, discussed 1-17 
dead.report file, submitting A-3 
dead.report file, using -r option to submit A-3 
Device codes, storage modules 3-1 
Diagram, schematic, single and dual chassis 4-10 
Diagram, schematic, VMEbus/Mbus combo chassis 4-12 
Documentation, ordering xi 
Dual VMEbus backplane jumper, J2C31, illustrated 2-5 
Dual VMEbus chassis, assembly, illustrated 4-23 
Dual VMEbus, data flow, described 1-1 

E 
Electronic mailbox, for reader comments xi 1 
Electronic mailbox, for reader comments, wh'at to include 

in xi, 1 
error reporting A-1 
ESD, causes of, discussed 2-10 
ESD charge levels, defined 2-10 
ESD component damage, voltage levels, defined 2-11 
ESD, prevention methods, discussed 2-10 
Expansion chassis, features, discussed 1-14 
Extended Supervisory Data Access, address modifiers, dis­

cussed 1-16 

F 
Fan assembly, chassis, illustrated 4-16 
Filter air, illustrated 4-17 
Filters, cleaning, interval 1-17 
Form factor, VMEbus boards supported, defined 1-16 

H 
Hardware mounting, VIOP, illustrated 2-17 
Humidity levels, ESD, relationships 2-10 

I 
!ACK, term defined 1-9 
Indicator, DC, front panel discussed 1-17 
Installation, chassis, overview 2-5 
Installation, VIOP /VBCU/, procedures 2-11 
Installation, VMEbus chassis 2-4 
Interrupt levels, VMEbus, discussed 1-15 
Isolating faults, technique, discussed 3-3 

J 
Jumpers, backplane, J2C31 to J2C32 2-4 

L 
Lengths, cable, VIOP to VBCU, defined 2-4 
Lock positions, VMEbus chassis, illustrated 2-9 
Low airflow, causes 1-17 
Low-airflow, sensor, discussed 1-17 

Index-1 



Index 

M 
Maintenance procedures, safety, defined 4-2 
Map, VBCU registers, locations defined 1-7 
MBCU information, how to obtain 1-18 
MIOP information, how to obtain 1-18 
Multibus information, how to obtain 1-18 

N 
Notational conventions x 

0 
Operating ranges, power supply, defined 1-20 
Operating ranges, VBCU, defined 1-22 
Operating ranges, VIOP, defined 1-21 
Operating ranges, VMEbus chassis, defined 1-19 
Operating system, configuration, guidelines 3-1 
Overview, description 1-1 
Overview, integration and checkout 3-1 
Overview, Maintenance Procedures and IPB 4-1 
Overview, unpacking and inspection 2-1 

p 

Packing material, saving 2-3 
Panels, access, chassis, described 1-18 
Phone numbers, technical assistance xi 
Power, connection, VME 2-10 
Power control switch, computer front panel, illustrated 

4-4 
Power control switch, typical, front panel, illustrated 

2-15 
Power control switch, VMEbus chassis, illustrated 4-5 
Power, DC, missing 1-17 
Power supply, adjustment procedures 4-12 
Power supply, illustrated 4-8 
Power supply, removal procedures 4-8 
Power supply, replacement procedures 4-10 
Power switch, VMEbus chassis, illustrated 2-16 
Priority levels, VMEbus interrupts, discussed 1-15 
Problems, reporting, overview A-1 
Product numbers, CONVEX, VMEbus subsystem 1-5 

R 
Reader's Forum xii 
Reader's forum 1 
Rear cable openings, VMEbus chassis, defined 2-13 
Register, A/D Conversion, discussed 1-13 
Register, Address Save, discussed 1-13 
Register, Error Log, discussed 1-12 
Register, Extended Address Space Map, discussed 1-13 
Register, Force Interrupt, discussed 1-10 
Register, Force Parity Error, discussed 1-11 
Register, Interrupt Enable, discussed 1-9 
Register, Interrupt Level, discussed 1-9 
Register, Interrupt Status, discussed 1-9 
Register, Standard Address Space Map, discussed 1-11 
Register, VBCU Control, discussed 1-10 
Release-On-Request, VMEbus master, discussed 1-6 
Releasing VMEbus, discussed 1-6 
Revision D, VBCU functions discussed 1-6 
ROAK, term defined 1-9 
ROR VMEbus master, discussed 1-6 

lndex-2 

s 
Safety procedures, maintenance, defined 4-2 
Schematic diagram, single and dual chassis 4-10 
Schematic diagram, VMEbus/Mbus combo chassis 4-12 
Sensor, low-airflow, discussed 1-17 
Shipping claims, reporting 2-3 
Short address space, VBCU, discussed 1-8 
Short Supervisory Access, address modifiers, discussed 

1-16 
Single VMEbus chassis, assembly, illustrated 4-24 
Slide guide, mounting holes, retaining plate, illustrated 

2-8 
Slide guide, mounting, RDS base unit, illustrated 2-8 
Slide guides, installation, procedures 2-8 
Slides, chassis, discussed 1-18 
Specification, VIOP, defined 1-21 
Specification, VMEbus chassis, defined 1-19 
Specifications, power supply, defined 1-20 
Specifications, VBCU, defined 1-22 
Stabilizer bars, expansion cabinet, safety procedures 

defined 4-2 
Stabilizer bars, illustrated 2-6, 4-2 
Standard and extended address range, VBCU, defined 1-8 
Standard and extended address range, VBCU, discussed 

1-8 
Standard Supervisory Data Access, address modifiers, dis­

cussed 1-16 
Storage module codes, defined 3-1 
System generation, discussed 3-1 

T 
TAC (Technical Assistance Center), problems, reporting 

to A-1 
Technical Assistance Center (TAC), problems, reporting 

to A-1 
Technical assistance, how to obtain xi 
Technique, fault isolation, discussed 3-3 
tilde-escape sequences A-4 
tilde-escape sequences, restrictions on use A-5 
trouble reports A-1 

u 
Unaligned transfers, VMEbus, discussed 1-16 
UNIX-to-UNIX Communication Protocol A-1 
UNIX-to-UNIX copy command, uucp A-1 
Unpacking and inspecting 2-1 
UUCP, connection to TAC A-1 
uucp, UNIX-to-UNIX copy command A-1 

V 
VI, voltage value and range, defined 4-14 
V2, voltage value and range, defined 4-14 
V3, voltage value and range, defined 4-14 
V4, voltage value and range, defined 4-14 
VBCU, features, described 1-6 
VBCU, illustrated 4-27 
VBCU, removal procedures 4-20 
VBCU, replacement procedures 4-21 
VBCU, revision D, functions, discussed 1-6 
vers, program version number found by using A-2 
VIOP CCU slots, illustrated 2-17 
VIOP, features, discussed 1-5 
VIOP, illustrated 4-26 
VIOP, removal procedures 4-19 
VIOP, replacement procedures 4-20 
vioputil utility program, function discussed 3-3 
VMEbus address modifiers, defined 1-16 
VMEbus, backplane, discussed 1-15 
VMEbus block mode transfers, discussed 1-16 
VMEbus chassis, lock positions, illustrated 2-9 
VMEbus chassis, removal procedures 4-5 



VMEbus chassis, replacement procedures 4-6 
VMEbus controller, power limitations, defined 1-16 
VMEbus interrupt levels, discussed 1-16 
VMEbus master, requirement, discussed 1-16 
VMEbus master, types, discussed 1-6 
VMEbus request level, defined 1-16 
VMEbus subsystem, CONVEX product numbers 1-5 
VMEbus subsystem, major components 1-1 
VMEbus/Mbus combo chassis, assembly, illustrated 4-25 
Voltage adjustments, procedures, defined 4-12 

w 
WARNING, safoty, stabilizer bars 2-7, 4-2 
whence, program path name found by using A-2 
which, program pi.th name found by using A-2 

Index 

Index-3 



THIS PAGE INTENTIONALLY LEFT BLANK 



CONVEX VIOP /VBCU 
Service Guide 

Document No. 081-000030-201, First Edition, Rev. 1 

Electronic Mail 

The Hardware Documentation Group has an email address for document,a.tion comments. Use 
this service to give us a. quick response mechanism if you have special document.ation questions 
that you would like addressed immediately. If you have a technical question, you should still 
contact the Technical Assistance Center, as described previously. To use email response service, 
just send mail addressed to: 

cnvxhwdoc@convex COM 

\Ve will read your comments and give you a persona.I reply. 

What to Include in an Email Message 

When you use the electronic mail service, please provide the following information: 

• The reader's name and company name 

• A return email address in INTERNET notation or UUCP (bang) notation 

• The manual t.hat is being critiqued 

• The chapter and page number in question 

• The comment 

Reader's Forum 

If you wish to mail your comments to us, please use the form on the next page and list the docu­
ment page number with your questions and comments. Thank you. 
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