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CHAPTER 1 
INTRODUCTION TO THE V/SCSI 4210 

iNTENDED AUDIENCE 

INTRODUCTION 

Interphase wrote this manual for its customers. It Is intended for a highly technical audience, specifically, 
users who need to write their own software drivers. 

Readers are assumed to have extensive knowledge of the following: 

• The C programming language, including experience writing and installing interface software (drivers). 

• The operating system of the host computer. 

• SCSI specifications. 

SCOPE OF MANUAL 

ThiS manualis organization allows you to focus on your spectfi.c areas of Interest, without gh/ing you more 
information than needed. 

Specifically. this manual contains guidelines on: 

• Installing the V /SCSI 4210 Jaguar 

• Programming the V /SCSI 4210 Jaguar 

• Determining the cause of error messages which may be generated by the board. 

GENERAL MANUAL INFORMATION 

You will find it very useful to read this Introduction completely. It contains Infonnation that will clarify many 
of your questions later. The Conventions section can be especially useful for later reference since it defines 
how certain topics wli be presented to you. 

Be sure to perform the Installation of the product using the Installation chapter. Read this chapter 
thoroughly before attempting the installation. 

Chapter 3 provides an overview of how the products Interface works. It gives procedures for submitting 
commands. as well as specifIC facts about SCSI that affect board operation. 

Interphase can supply you with an example driver. H your system only requires minor modifications of this 
driver. then the source code provided gives a good base from which to start. If your system is radically 
different, then the example driver at least gives you ideas on what must functionally be contained in a driver. 
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OVERVIEW 

The V /SCSI 4210 Jaguar Is a VMEbus SCSI host adapter capable eX controlling up to 14 SCSI devices
seven with the primary SCSI port (port 0), plus seven more If the optional secondary SCSI port (Port 1) 
is installed. As an alternative, the secondary port can be used to output data to a printer, provided your 
setup includes the optional printer port daughter card. 

SYSTEM INTERFACE 

The host processor communicates wit. the Jagtm through 2 Kbytes eX onboard RAM. All 
commands and responses pass through this 2K space, which Is referred to as -short 1/0,
because It Is mapped Into the short I/O apace m the VMEbus. 

Each command to the JaglW' Is specIIed using a host-generated software structure called an 
Input/Output Parameter Block ~OPB). IOPBa can be buIt In either the Jaguar's 2K short I/O 
space or offboard In system memory. In the latter case, command completions are posted to 
both on- and offboard data structures. 

The system-level Interface, referred to as -MACSI- (for Multiple Adive Command Software 
Interface), Is Implemented In short I/O. In addition to supporting command queuing, MACSI 
enables multiple OOiiiiTliitds to be active simt*aneously. The Jaguar accepts commands from 
the host and queues them Internally. It then acts on each command as soon as possible, within 
the confines eX the SCSI bus. As commands are completed, the host is notified of each 
commands completion, as well as Is completion status. 

ISSUING COMMANDS 

The host submls commands to the Jaguar by maldng an entry Into a circular queue called the 
Command Queue. Each Command Queue entry Is a 12-byte block containing a pointer to the 
IOPB and other control Information. 

IOPBs may be bull by the host either onboard On the Jaguar's Host Usable Space In short I/O), 
or offboard In system memory. Once It bulds an IOPB, the host creates an entry for the IOPB 
in the next avalable slot In the Command Queue. 

EXECUTING COMMANDS 

The Jaguar reads the Command Queue, determines which entry is to be executed next, and 
moves the appropriate Command Queue entry and IOPB Into one eX Its Internal work queues. 
The Jaguar supports up to 15 work queues, numbered 0 through 14. Work Queues 1 - 14 are 
each Intended to be dedicated to a specific SCSI device (or to a printer connected via the 
optional printer port daughter card). Thus, commands Intended for a specific device are sent 
to the work queue dedicated to that device. 

After the Command Queue entry and IOPB have been placed In a work queue, the slot in the 
Command Queue that was filed by the command becomes avalable for re-use by the host. As 
a result, the host virtually always has entries avalable in the Command Queue for issuing 
commands. this frees the host from the need to be concerned with any of the intimate timing 
issues of the Jaguar's Command Queue. 

1-2 



INI'RODUcnON 

Even In the unlikely case that the Command Queue Is lUI when the host tries to enter a 
command. the Jaguar provides efficient operation by optionally Interrupting the host when an 
entry becomes available in the Command Queue. 

Once the command Is moved into the appropriate work queue. the Jaguar executes It at the first 
opportunity. It then posts completion to the Command Response Block Oocated in either short 
I/O or In system memory) and generates an Interrupt (H enabled to do so). The host 
acknowledges the interrupt by writing a word to the Command Response Block, releasing It for 
further use. 

WORK QUEUES 

The concept of work queues is integral to the way that MACSI allows muitiple commands to be 
active simultaneously. Information In the Command Queue entry determines the work queue into 
which a particular command Is placed. At any tine. there Is an In Progress command for each 
work queue that has at least one entry. The Next command Is simply waiting for the In Progress 
command from that work queue to complete. 

Since the SCSI bus allows many tasks to be overlapped on multiple devices, the MACSI interface 
allows for commands from all work queues to be Interspersed. Assuming that the SCSI devices 
support overlapped activity on the SCSI bus (using Disconnect/Reconnect), up to 14 commands 
(one In Progress command from each attached SCSI device) can be simultaneously active, 
resulting in overlapped data streams. Indeed. since the Jaguar has two fully independent SCSI 
buses, It can support two truly simultaneous data streams. H some devices do not support 
overlapped activity; they can be reiegated to the ~ port; aiiowing fuiiy functioning devices 
on the first port unrestricted operation. The second port can. of course, also support full SCSI 
functionality. 

The Jaguar accommodates up to 14 work queues. not counting a special queue called Work 
Queue o. The host fixes each work queue's parameters when It Initializes the queue. The host 
Is then responsible for using the work queues In a manner consistent with the initialization 
scheme. The only restriction Is that no more than one work queue can be allocated to a device. 
The number of entries In the Command Queue. the number of slots in each work queue. the 
characteristics eX these queues, as well as other Jaguar operating parameters, are programmable 
and must be initialized before use. 

MASTER COMMAND ENTRY AND WORK QUEUE 0 

In order to Initialize the board. as well as to execute very high priority commands. the Jaguar 
provides two auto-lnltialized facilities f the Master Command Entry and Work Queue O. 

The Master Command Entry Is a 12-byte location in short I/O which has exactly the same form 
as a Command Queue entry O.e. control Information and a pointer to an lOPS). It acts like a 
single-emry Command Queue. Commands Issued through the Master Command Entry are 
executed Immediately. 

Ukewise, the Work Queue 0 Is a single-slot work queue capable of accepting one command at 
a time. It Is highest priority work queue. so any command sent to Work Queue 0 is executed 
Immediately. Its length (one slot) cannot be changed by the host. 
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Work Queue 0 Is defined to have a length eX 1 80 that only one error r8CfNery process can 
occur at a time. However. It Is possible that a command from Work Queue 0 may Itself require 
error r8CfNery. To deal with that situation. certain commands (apecifically, SCSI Bus Reset and 
Flush Work Queue) may always be Issued through Work Queue o. For all other commands, 
Work Queue 0 has a length eX 1. 

The Master Command Entry and Work Queue 0 alow you to Issue a single command and then 
walt for Its completion before issuing the next one. A typical use for these facllties Is, upon 
power-up, to Initialize the rest eX the queues and start off normal SCSI operations. 

Note that the Master Command Entry and Work Queue 0 are not removed, even after the 
Command Queue and the other work queues are initialized and normal activity has begun. 

SUMMARY OF KEY FEATURES 

SCSI CONSIDERATIONS 

• One or two single-ended SCSI ports 
• Each port supports synchronous SCSI transfers (4 Mbyte/sec. transfer rate) 
• Full concurrent operation. Including concurrent access to both SCSI busses and 

concurrent operations on up to 14 attached SCSi devices 
• All 8 SCSI phases supported 
• Supports variable SCSI block lengths 
• All avaIabIe SCSI devices supported: disks. optical disks. tapes Qncluding 1/2-

tape cartridges). printers. etc. 

ADDITIONAL ONBOARD FEATURES 

• Local Intelligence (68000) controls systen"Hevei functions 
• Easy-to-use software Interface OOPB structure) 
• Prefetch caching dynamically controllable on a per-lOPB basis 
• Full track caching 
• Deep buffer enables application-specific caching algorithms 

REFERENCES 

ANSI X3. 131-1986 SCSI Specifications 

VMEbus Bus Specification. Revision C.l 

CONVENTIONS 

This section detals many eX the writing conventions used throughout the manual. In addition, It gives 
many of the technical conventions. 

• The SCSI port provided by the motherboard Is referred to as Port 0 or the 
primary SCSI bu.. The port provided by a SCSI daughter card Cif installed) is called 
the Port 1 or the secondary SCSI bus. 

• -Byte- represents 8 bits; -Word- represents 16 bits (2 bytes); and 'ongword- represents 
32 bits (2 words. 4 bytes). 
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• Binary (single bit) data Is represented as either '1' or '0'. 

• To represent hexadecimal numbers, the manual adopts the C language notation. 
Decimal numbers are shown as decimal digits. For example: 

0X29 = 29 hex 
41 = 41 decimal 

• When used in the context of a silVe bit of data, the term -ser means that the bit is a 
one C1,. 

• Simlar1y, the term -cleared- means that the bit is a zero Co,. 

• In many cases. bits. bytes, and words are marked "RESERVED". If the value of the bit. 
byte. or word is determined by the host O.e., sent to the controller). the value must be 
cleared CO'. OXOO, or OXOOOO). 

• If the value is returned by the controller. it is reserved for future use by Interphase. The 
user should not rely on these values to be consistent through different revisions of the 
product. 

• When showing binary representations of bytes or words. the diagrams may have many 
bits which do not have names. These are RESERVED. As an example: 

~le 1 
~le 3 

San.,le 2 

Bits 10 and 11 are called Sample 1. bit 7 Is called Sample 2. and bit 6 is called Sample 
3. All other bits are RESERVED. 
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INSTALlATION 

~"'ADTCD ~ -- -'"'- --- -... 
INSTALLATION 

OVERVIEW 

Before attempting installation, read this chapter thoroughly to insure the safe installation of the Jaguar into 
your system. if you have any questions regarding Installation which are not answered in this chapter, please 
f'nnt~f't Intorp~"'se ~lIstn",or Se--=-- at 1~14) 0in tvV\t\ "' ............... v. I ••• "'. ; IG. ~wv " •• IVI i vn..ru • ,.- fiiI • ~~. 

The Jaguar is Installed into the VMEbus system using the following steps: 
• Visual Inspection 
• Set Onboard Jumpers 
• Set Onboard Switches 
• Set SCSI Termination 
• Power Off System 
• Cabling Procedure 

When installing the Jaguar, the following WARNING must be adhered to. 

WARNING 

The installation procedure wli vary depending on the desired configuration. Variables include: 

• One or two SCSI ports f1 SCSI devices per port). 
• Single-ended vs. differential SCSI operation for each port. 
• Use of P4 connector to Interface with a printer. 
• Front panel I/O vs. routing SCSI signals off the P2 connector (to determine the 

location of the connectors, refer to figures 2-1 & 2-2). 
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I 

The follCMIng table summarizes the vIses I 4210 products that are avaUabie from Interphase to 
Implement various combinations d the above functions. 

Table 2-1. V/SCSI4210 Products 

PRODUCT DESCRIP110N 

Single-ended V/SCSI Providee one eIIlgIe elided SCSI port whoee signals can be routed 
4210 Jaguar Motherboa'd off eIIhar P3 or P2. ThIa bomI ... rows A. 
(Fun P2 connector) B, and C of 1118 P2 COl.". 
Single-ended V/SCSI 4210 Providee one eilgle Mded SCSI port whoee signals can 
JaguarMo~d be routed oft P3. ThIa bon only ... row B of the P2 
(Row B connector) connector. 

Differential V/SCSI 4210 tiM one ...,... SCSI port whoae __ can be 
Jaguar Motherboa'd routed off .... P3 or P2. It __ rows A. B, and C of 
(Ful P2 Connector) the P2 comaca. 

Differential V ISCSI 4210 Has one cIIferentieI SCSI port whose signals can be 
Jagu_ Motherboa'd rou1Bd off P3. It only U888 row B of the P2 connector. 
(Row B Connector) 

Single-ended V/SCSI4210 Adds one single ended SCSI port 110 atr'f of the above 
Daughter Card rnotIwbcMI'ds. The signals torn this port may be routed I 

off either P4 or P2 If the CII'd 18 Installed on a 
motI'Ierba'd with lui P2 I/O. If the a.d 18 installed 
on a motherboa'd that U888 P2 Row B only, Its signals 
can only be routed off P4. 

Differential V /SCSI 4210 Adds one ...,... SCSI port to atr'f of the above 
Daughtlar c.d rnotherboard8. If InataIed on a lingle Mded motI'Ierba'd 

with lui P2 I/O, this CII'd II signals can be routed off 
eIIher P4 or P2. ttowev., If It 18 Installed on atr'f 
cIIferentieI rnotIwbcMI'd (lui P2 or row B only), 118 
signals can only be routed off 1'4. (ThIs 18 becaIee 
there .. an tnauIIcIent number of pins available on 
P2 to -=eoI.I.1OdaIa two cIIIerenIIaI SCSI ports.) 

V/SCSI 4210 PrInIar Port Adds one prtntar port to any of the above motherboards. 
Daughter Cards One v.aation of this CII'd aupport8 CenIronic8 • and 

DetaproducIa -Short Una prInErs. The other suppot1B 
Dataproducts -Long Une prinIIars. The ...... from .... 
port eM only be routed off P4. 

V/SCSI 4210 P2 Adap18r Routaa SCSI signals off the P2 connector (plugs Into the 
caret VMEbus backplane) 

NOTES: 

None of the drivers on the above products are convertible. That Is, a board with slngle-ended SCSI 
drivers cannot be converted to differential, and vice versa. However, a slngle-ended motherboard 
can have a differential daughter card, and a differential motherboard can have a single-ended 
daughter card. 
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As noted previously_ the SCSI port provided by the motherboard Is referred to as Port 0 or the 
primary SCSI bus. The port provided by a SCSI daughter card (H Installed) Is called the Port 1 
or the secondary SCSI bus. 

By referring to the above table, you should be able to determine the different I/O configurations 
allowed for your setup. For example. assume that you have a slngle-ended motherboard (full P2 
I/O) that has a slngle-ended daughter card Installed. ThIs setup provides two slngle-ended SCSI 
ports. Signals from these ports can be routed off P3 and P4 for front panel I/O. Or, if desired, one 
or both ports could be routed off P2. To determine the location of the connectors, refer to the 
figure on page 2-4 or 2-5. 

As another example, assume that you have purchased a differential motherboard (full P2 I/O) that 
has a printer port daughter card installed. You may route signals for the differential SCSI port off 
either P3 or P2. The printer must be comected to P4. 

If you plan to route SCSI signals off the P2 connector. you may wish to refer to the discussion on 
pages 2-19 & 2-20 before proceeding with the Installation. 

VARIATIONS IN BOARD LAYOUT 

From an Installation standpoint, there are three basic variations In the layout of the Jaguar motherboard. 
These versions differ in both the number and placement of jumpers and switches on the boards. 

To determine which version of the board you have. examine the 12-character artwork code printed on edge 
of the solder side of the motherboard. The artwork code has the following format: PB~-xxx-xxx, where 

• If the code Is PB-0770-xxx-xxx or PB-0910-xxx-XOA, then your board has the layout shown 
In the figure on page 2-4. 

• If the code Is pB-On3-xxx-DX. then your board has the layout shown on page 2-5. 

The drawings on the next three pages depict the three board layouts. These layouts provide Information 
that you will need In order to Install your board. including the location of the jumpers, switch blocks, cable 
connectors, and daughter card (if installed). 

The figure on page 2-7 depicts three of the four Jaguar daughter cards - slngle-ended. differential, and 
Centronics/Dataproducts Short Une printer port. (The fourth daughter card, which provides a printer port 
for Oataproducts Long Une printers, does not have any settings that can be changed.) 
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(Artwork versions PB-077O-.xa-.xa and PB-0910-.xa-XOA) 
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Figure 2-1. V /SCSI 4210 Jaguar Board Layout 
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NOTES: The above drawing depicts typical jumper and switch settings. Please note that the settings on your 
board may be different from those shown above. 

On boards with PB-091o-xxx-XOA artwork, the fuse (F1) Is horizontal, not vertical as shown above. 
However, It Is located In the same area of the board. 

The actual PCB locator for "Switch Block SW1-1s UN3 on boards with ps-ono-xxx-xxx artwork and 
UR5 on boards with PB-091O-xxx-XOA artwork. ThIs switch block is referred to as Switch Block SW1 
ttvoughout this chapter to sil'J1)ltfy the discussion of the switch settings. 
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(Artwork ver~ion PB-0773-xrr-xrr) 
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NOTES: The above drawing depicts typical jumper and switch settings. Please note that the settings on your 
board may be cflffer-ent from those shown above. 

The actual PCB locator for "Switch Block SW1- on boards with PB-0773-xxx-xxx artwork is UN3. The 
actual locator for -switch Block SWZ' Is UK2. These switch blocks are referred to as Switch Blocks SW1 
and SW2 throughout this chapter to simplify the discussion of the switch settings. 
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page. 

Figure 2-4. V /SCSI 4210 Jaguar Daughter Cards 
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INSTALLATION PROCEDURE 

For proper Installation. It Is Imperative that you follow the steps below: 

STEP 1. VISUAL INSPECTION 

Before attempting the Installation eX this board. make sure you are wearing an anti-static or 
grounding device. Remove the Jaguar board from the antI-static bag. and visually inspect It to 
ensure no damage has occurred during shipment. A visual Inspection usually Is sufficient. since 
each board Is thoroughly checked at Interphase just prior to shipment. 

If the board Is undamaged and all parts are accounted for. proceed with the Installation. 

STEP 2. SET ONBOARD JUMPERS 

Set all onboard jumpers so that the Jaguar Is properly configured for operation within your system. 
The board layouts on pages 2-4 - 2-6 show the location of the jumpers. To determine which board 
layout you have. please refer to the discussion -Variations In Board Layour (page 2-4). 

MOTHERBOARD JUMPER SETTINGS 

TERMINATOR POWER TO PRIMARY SCSI BUS 
On all Jaguar board layouts. JA 1 Is used to connect terminator power to the 
primary SCSI bus. Placing a jumper in JA 1 connects the power. The Jaguar is 
shipped with a jumper Installed In JA1 (factory defa~ setting). 

OSaLLATOR TEST JUMPERS 
The jumpers used for oscillator testabllty differ from one board layout to another. 
In all cases, however, they should be left In their factory defauR settings. The 
jumpers are as follows: 

• On the PB-0770-JOO(-JOO( and PB-91 D-JOO(-XOA board layout. JA2 and JA3 
are oscIlator test jumpers. Both must be left In their factory defauR 
settings Oumpera Installed). 

• On the PB.()n3-JOO(-JOO( board layout. JA2. JA3. JA4. and JAS are 
oscIlator test jumpers. All must be left In their factory defauR settings 
Oumpers Installed In JA2, JA3, and JAS; no Jumper In JA4). 

EPROM SIZE SELEcnON 
The jumper used for EPROM size also varies depending on the board layout. In 
all cases, however, n should be left In Ita factory defauR setting. The jumper 
used to set EPROM size on the various motherboards Is as follows: 

• On the PB-0770-JOO(-JOO( and PB-91 D-JOO(-XOA board layout. JA4 selects the 
EPROM size. Jumpering together 1*2 selects a 27512 64K EPROM. 
Jumpering 2* together selects a 27256 32K EPROM. The factory default 
setting Is 2*3. Do Dot change this setting. 



INSTALLATION 

• On the PB-0773-.n:r-.n:r board layo~,JA6 $elects the EPROM 5iz~: JlImperi~ 
together 1*2 selects a 27512 64K EPROM. Jumpering 2*3 together 
selects a 27256 32K EPROM. The fadory defaUt setting is 24+3. Do not 
change this aattIng. 

VMEbus REQUEST LEVEL 
The Jaguar's VMEbus request level can be set from 0 Oowest) to 3 (highest). 

.. On the PB-0770-JOOC-DX and PB-910-JOCK-XOA board layouts, JAS, JAG, and 
JA7 are used to sat the VMEbus request level. The factory default setting 
Is for bus request level 3. To change this setting to a different level, refer 
to the jumper settings depicted below. 

• On the PB-0773-JO«-JOOC board layout, JA7. JAB, and JAB are used to set 
the VMEbus request level. The factory default setting is for bus request 
level 3. This can be changed. To do so, refer to the jumper settings 
shown below. 

NOTE 
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JA9 JA10 JA11 JA10 

• 

• • • • 

• • • • • • 

• • • • • 

Bus R ... 18III PrIodly 0 ..... RaqI .... PrIorIty 1 

JA9 JA10 JA10 JAn 

• • • • • 

• • • • 

• • • • 

1 1 

Bus Requelll PrIorIty 2 Bus R ....... PrIorIty 3 

Figure 2-5. VMEbus Request Priority Jumper Settings (Motherboard) 

EARLY RELEASE OF YMEbua BBSY* 
This feature Is only provided on the PB-0773-XXK-XXK board layout. The JA10 
Jumper block determines whether the Jaguar wli use standard or earty release 
VMEbus arbitration when I Is the bus master. If the Jumper Is set for standard 
release Qumper IN). the VMEbus signal BBSY* is released after the last cycle is 
completely finished. If the Jumper is set for earty release Qumper OUT). BBSY* is 
released at the start of the last cycle to allaN for rearbltration during the last cycle. 

The -0773 Is shipped with no Jumper In JA 10. This factory default setting selects 
earty release of BBSY*. Placing a Jumper in JA 10 selects standard release of 
BBSY*. 

NOTE 
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DAUGHTER CARD JUMPER SETTINGS 

If your setup Includes a daughter card, It may also be necessary to set some jumpers on 
the card. To determine the location c1 the jumpers, refer to the figure on page 2-6. Note 
that the Oataproducts Long Una Daughter Card does not appear in the figure, since it does 
not have any settings that can be changed. 

For clarity, the daughter card Jumpers are grouped according to the type of daughter card, 
instead eX the Jumper function. 

JUMPERS USED ON SlNGLE-ENDED AND DIFFERENTIAL SCSI DAUGHTER 
CARDS 
On both the slnglfHHlded and differential daughter cards, JA 1 , JA2, and JA3 are 
used to set the SCSI Bus 10 ci Port 1. JA3 Is the most significant bit of the address 
and JA 1 is the least significant bit. The factory defaLdt setting is SCSI Address o. 

Placing a Jumper in JA 1, JA2. or JA3 selects a -1- (ON) for that bit. Leaving a 
jumper out selects a -0- (OFF) for that bit. The following table shows the possible 
combinations: 

Table 2-2. Setting SCSI Bus 10 Of Port 1 

SCSI 10 JA3 JA2 JA1 

0 OFF OFF OFF 

; O~~ i OFF oN 

2 OFF ON OFF 

3 OFF ON ON 

4 ON OFF OFF 

5 ON OFF ON 

8 ON ON OFF 

7 ON ON ON 

NOTE 

Both the single-ended and differential daughter cards have a Jumper used to 
connect Port 1 to SCSI terminator power. This jumper is JA4 on the single-ended 
daughter card and JAS on the differential daughter card. Installing a jumper 
connects the port to the terminator power. Both daughter cards are shipped with 
terminator power enabled for Port 1 Oumper installed). 
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The differential daughter card uses JA4 for testing the oscUlator. This jumper 
should be left In Its factory defa~ setting Qumper Installed). 

JUMPERS USED ON CENTRONICSIDATAPRODucrs SHORT UNE DAUGHTER 
CARD 
The printer port that supports CentronIcs and Dataproducts Short Une printers has 
two Jumpers, JA 1 and JA2. Jumper JA 1 Is used to select the type of printer 
desired. The card Is shipped with a Jumper Installed In JA 1. This configures the 
card for use with a CentronIcs printer. To configure the port for use with a 
Dataproducts Short Line printer. remove the Jumper from JA 1. NOTE: For details 
on terminating the daughter card correctly for your printer, refer to p. 2-11. 

JA2 Is used for testing the oscIator and should be left In its default setting Oumper 
Installed). 

JUMPER USED ON DATAPRODUCTS LONG UNE DAUGHTER CARD 
The printer port that supports Dataproducts Long Une printers has one jumper, 
JA 1. It Is used for testing the oscillator and should be left In Its default setting 
Qumper Installed). 
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JUMPERS AND SETTINGS USED ON SURFACE MOUNT JAGUAR 

Refer to figure 2-6 for the location d Jumpers contained on the 4210 Surface Mount (SMT) 
Jaguar. 

JUMPERS: 
JA1 1-8 F 12MHz CPU 

0* 16.666 MHz CPU 
2-7 F* SSPEEDO 
3-6 F* SSPEED1 
4-5 F* SSPEED2 

Table 2-3. Odlator 2 And JA1 Frequencies 

FREQUENCIES 2-7 3-8 4-5 

28.302 0 F 0 

24.000 F F F 

JA2 1-2 F 12MHz CPU and 4MB/s SCSI 
0* Other combinations 

JA3 1-2 0* Terminator power on 
c fIJ", ftftaUftP .'" .~ __ I .... ~_. 
I I 'WV f"V"YVI .. v "VI I I III .... VI 

JA4 1-2 0* Late release 
F Early release 

JAS 1-2 F* Software switch, reserved 

JM 1-16 F* Software switch, reserved 
2-15 F* Software switch, reserved 
3-14 F* Software switch, reserved 
4-13 F* Software switch, reserved 
5-12 F* Software switch. reserved 
6-11 F* Software switch, reserved 
7-10 0* DISABLE Extended Power up diagnostic 

F' ENABLE Extended diagnostic on power up 
8-9 0* SCSI Reset on power up 

F' Disable SCSI Reset on power up 

JA7 1-2 0 NoisyDTACK 
F* No noise =on DTACK 

JAB 1-4 F Address 16 for 27512 
2-3 0* 5V to pin 1 of eproms for 27256 

JNJ 1-8 F* Bus Request 0 
2-7 F* Bus Request 1 
3-6 F* Bus Request 2 
4-5 0* Bus Request 3 
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JA10 1-8 F* Bus grant out 0 
2-7 F* 8G01 
3-6 F* 8G02 
4-5 0* 8G03 

JA11 1-8 F* Bus grant In 0 
2-7 F* BG11 
3-6 F* BG12 
4-5 0* BG13 

JA10-8 J11-1 0* BG daisy chain 
JA10-7 J11-2 0* BG daisy chain 
JA10~ J11-3 0* BG daisy chain 

JB1 1-18 F* SW3 SCSI 10 0 
2-17 F* SW2 SCSI 10 0 
3-16 F* Sw1 SCSI 10 0 
4-15 0 SW4 Short I/O address 7000 
5-14 F SW5 addresses 
6-13 F SW6 addresses 
7-12 F SW7 addresses 
8-11 0 SW8 addresses 
9-10 0 SW9 Supervisor mode 

F* User mode 

Lengend: 0: ON (Ju~ In). F: Off (Ju~ OUt). * Denotes Default 

NOTE 

Table 2-4. Setting SCSI Bus 10 ~ Port 0 

SCSI 10 ~ Setlings (SMl) 

JB1 (1-18) J81 (2-17) J81 (3-16) 

0 OFF OFF OFF 

1 ON OFF OFF 

2 OFF ON OFF 

3 ON ON OFF 

4 OFF OFF ON 

5 ON OFF ON 

6 OFF ON ON 

7 ON ON ON 
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. • 
P2 P4 

.16 
~ 

I I I I 

---

- -

'1 '3 1. Is 
1--1 JA1 
1--1 

JA7 ll--J2 
41----Js 
ll--J2 .IA2 

11--14 
.1M ll--J2 .IA3 

1--1 ll--J2 .1M 
1 J--I18 

ll--J2 .lAS 
1--1 1 J--I16 

at 11 ~ ~ tl 1--1 
1--1 1--1 ., 1--1 

M1000 

1--1 
1--1 1--1 .1M 

1--1 1--1 

M11 11 ~ ~ tl 1--1 
1--1 
1--1 9 J--I10 

8. 19 
I I 

THIS DRAWING APPUES TO P804210-002-REVB ONLY 
Figure 2-6. 4210 SMT Jaguar Default Jumper Settings And Locations 
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STEP 3. SET ONBOARD SWITCHES 

THRU-HOLE AVAILABLE SWITCH OPTIONS 

The Jaguar motherboard has either one or two switch blocks, depending on which 
version of the board you have. All Jaguar motherboards have a switch block 
(referred to In this chapter as -SwItch Block SW1-) that allows you to set the 
following parameters: 

• Base address of the Jaguar's 2 Kbyte short I/O RAM 
• Allowed VMEbus address modifiers 
• SCSI bus 10 of Port 0 

SwItch Block SW1 Is the only switch block on boards with the layout shown on 
page 2-4 (artwork codes PB-0770-JOO(-D)( and PB-910-JOO(-XOA). 

Boards with -773 artwork have an additional switch block (referred to in this chapter 
as -Switch Block SWZ') that allows you to ,specify whether or not the Jaguar will: 

• Reset the SCSI bus upon power-up or reset 
Remove SYSFAIL * Immediately after coming out of reset or perform 
e..1ttended power-up diagnostics before removing SYSFAIL * 

NOTE 

An -OFP switch setting equals logic 1. An -ON- setting equals logic o. 

The following sections describe how to set the switches to meet the requirements 
of your speciflc Installation. 

SETTING BASE ADDRESS OF SHORT 1/0 SPACE RAM 

SwItches 4 - 8 of SwItch Block SW1 are used to set the base address of the 2 Kbytes of 
short I/O space RAM on the Jaguar. All Interaction between the host and the Jaguar takes 
place In this 2K space. 

The switches correspond to VMEbus address lines A lS-A 11, respectively, as shown below: 
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Table 2-5. Switches UMd Far Short 1/0 8aAA AddrAA.~ - - - - - - " - -"" - " - -, - - -- - - -- - - - --

SWiTCH. ADDRESS BiT 

SW1-4 A11 

SW1-5 A12 

SW1-e A13 

SW1-7 A14 

SW1-S A15 

An OFF switch has a value of 111 and an ON switch has a value of '01
• To determine the ON 

vs. OFF setting of the switches, refer to the appropriate board layout on pages 2-4 & 2-5. 

The short I/O base address must be a multiple of"OX8OO. The following table shows the 
switch settings for all possible base addresses. 
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Table 2-6. Base Address For Short I/O RAM 

ADDRESS SWITCH SETTINGS 
8 7 8 5 4 

0000 00000 

oeoo o 0 0 0 F 

1000 000 F 0 

1800 000 F F 

2000 o 0 F 0 0 

2800 o 0 F 0 F 

3000 o 0 F F 0 

3800 o 0 F F F 

4000 o F 0 0 0 

4800 o F 0 0 F 

5000 o F 0 F 0 

5800 o F 0 F F 

8000 OFF 0 0 

8800 OFF 0 F 

7000 OFF F 0 

7800 OFF F F 

8000 F 0 0 0 0 

8800 F 0 0 0 F 

8000 F 0 ·0 F 0 

8800 F 0 0 F F 

N100 F 0 F 0 0 

ABOO F 0 F 0 F 

8000 F 0 F F 0 

B800 F 0 F F F 

COOO F F 000 

C800 F F 0 0 F 

DOOO F F 0 F 0 

D800 F F 0 F F 

NOTE EOOO F F F 0 0 

E800 F F F 0 F 

FOOD F F F F 0 

F800 F F F F F 
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SI;'TTING THAU-HnLI; .4nnRI=~~ UnnlI=II=A~ 4.1 I nw~n IN ~ ... nCT lin -- - - -- -- - _ ... -- . --- ---- ---............ _.--.-.-- .. --- -~ . --""-" .. --"" ................... ,., 
ADDRESS SPACE 

Switch 9 In Switch Block SW1 Is used to select the address modifiers that are permitted in 
the short I/O address space. If the switch Is on, only short supervisor accesses are 
permitted (address modifier OX20 only). If It Is off, then both 0x20 and 0X29 address 
modifiers are allowed. 

SETTING SCSI BUS 10 Of Port 0 

Switches 1 - 3 of Switch Block SW1 are used to set the SCSI Bus 10 for the Jaguars Port 
o. 

A switch In the ON or CLOSED position selects a V for that bit. A switch In the OFF or 
OPEN position selects a '1' for the bit. The following table shows the possible 
combinations: 

Table 2-7. Setting SCSI Bus 10 of Port 0 

SCSI 10 Switch Settings (SW1) 

1 2 3 

0 ON ON ON 
i i i --

1 OFF ON ON 

2 ON OFF ON 

3 OFF OFF ON 

4 ON ON OFF 

5 OFF ON OFF 

8 ON OFF OFF 

7 OFF OFF OFF 

NOTE 
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SELECTING SCSI BUS RESET AFTER POWER-UP/RESET 
(PB-0773-xu-xxx Board Layout Only) 

When Switch 1 In Switch Block SW2 Is set to the -ON- position, the Jaguar wil reset the 
SCSI bus whenever the Jaguar Is turned on or reset. Setting the switch to the -OFP 
position disables this feature. this option may be useful In some multi-host adapter 
systems. 

SELECTING REMOVAL OF SYSFAlL* AFTER RESET / ENABLING 
EXTENDED DIAGNOSTICS (PB-0773-JOOf-XXX Board Layout Only) 

When Switch 2 In SwItch Block SW2 Is set to the -ON" position, the Jaguar will remove the 
VMEbus SYSFAlL* signal inmecJlately after corning out of reset. When it Is set to -OFP, 
the Jaguar will execute a series of extended diagnostics before clearing SYSFAIL * Please 
allow 15 - 20 seconds for the extended diagnostics to complete. 

STEP 4. SET TERMINATION 

SCSI specifications require the bus to be terminated at both ends of the SCSI cable. No other 
termination Is allowed. OtherwIse, a bus Impedance mismatch wli occur. 

The Jaguar's primary port (port 0) and optional secondary SCSI port (port 1) are each provided 
with separate terminating resistors. The following statement applies to either port: If the port is at 
either end of the SCSI cable, the ports terminating resistors should be left in place. If the port is 
not at the end of the cable, the termination should be removed. 

Note that the optional printer port daughter card has different termination requirements than the 
SCSI daughter cards. These requirements are described In the subsection on daughter card 
termination, below. 

TERMINATION ON MOTHERBOARD 

All versions of the Jaguar motherboard are shipped with termination installed. On single
ended motherboards, these resistor SIPs are labelled RN1, RN2, and RN3. On differential 
motherboards, these resistor SIPs are labelled RN1, RN2, RNa, RN4, RN5, and RN6. To 
locate the resistors, refer the appropriate board layout on page 2-4 or 2-5. These resistors 
provide termination for Port O. If Port 0 is not at one end of the SCSI cable, remove these 
resistors from the motherboard O.e. remove RN1, RN2, and RNa from a single-ended 
motherboard, or remove RN1 through RN6 from a differential motherboard). 

TERMINATION ON DAUGHTER CARD 

The termination on your daughter card (I you have one) depends on the card type. Refer 
to the figure on page 2-7 to determine the location of the terminating resistors. The different 
termination schemes are summarized below: 

• Single-ended daughter card: Resistors RN1, RN2, and RN3 on the 
daughter card (notthe motherboard) provide termination for the secondary 
SCSI bus (port 1). If the Jaguar Is not at one end of the SCSI cable, these 
resistor SIPs should be removed. 
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card provide termination for Port 1. If Port 1 Is not at one end of the SCSI 
cable, these resistor SIPs should be removed. 

• Dataproducts Long Une printer port: The terminators are set correctly for 
a Dataproducts Long Une printer and should not be changed. 

• Dataproducts Short Une/Centronics printer port: 

For use with Datanmducts Short Une printer: 
= RN2 -.-xI RNa should Doth be 3900 

For use with CentronIcs Printer: 
• RN3 should be 4700 
• RN2 is not used (if RN2 is installed on the card, remove it) 

NOTE 

STEP 5. POWER OFF SYSTEM 

Once the board Is configured, ensure that the host system and peripherals are turned OFF. 

CAUTION 
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STEP 6. CABUNG PROCEDURE 

The cabling procedure depends on how you wish to configure the system. Your options are 
summarized below. 

For a complete description of each of the cables mentioned below, please refer to Appendix B. The 
P2 Adapter Is discussed in datal in the next section. 

To Implement: 

A single-ended SCSI bus 
using PortO 

A single-ended SCSI bus 
using Port 1 

A differential SCSI bus 
using PortO 

A differential SCSI bus 
using Port 1 

A printer port 

P2 ADAPTER CARD 

Your cablng options are: 

For front panel I/O, connect a standard, single
ended SCSI cable to P3 (motherboard). For back 
panel I/O. connect the standard cable to the P4 
connector on the P2 adapter. 

For front panel I/O, connect a standard. single
ended SCSI cable to P4 (motherboard). For back 
panel I/O, connect the standard cable to the P3 
connector on the P2 adapter. 

For front panel I/O, connect a standard. 
differential SCSI cable to P3 (motherboard). For 
back panel I/O, connect the standard cable to the 
P3 connector on the P2 adapter. 

For front panel I/O, connect a standard, 
differential SCSI cable to P4 (motherboard). For 
back panel I/O. connect the standard cable to the 
P4 connector on the P2 adapter. 

NOTE: As noted previously, if you have a 
differential daughter card installed on a differential 
motherboard, the daughter card's signals must be 
routed off P4. (There are not enough pins 
avaIabIe on P2 for two differential ports.) 

Connect the printer to P4 (motherboard) using the 
appropriate cable (Centronics. Dataproducts 
Short Une, or Dataproducts Long Une). 

In order to ,route SCSI signals off the P2 connector, you wAl need an Interphase Jaguar P2 
Adapter (part no. PB-0870-000-000). The card allows you to route one or both SCSI ports 
off the backplane. However, as noted above, only one differential SCSI port can be routed 
off P2, due to the limited number of pins on P2. 

The P2 Adapter Card Is depicted below: 
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_ll __________________________ ~I~ 

~ll ____________________________ ~I~ 

FIgure 2-7. Jaguar P2 Adapter 

VMEbus P1 AND P2 CONNECTOR CONFIGURATIONS 

All versions of the Jaguar have the same VMEbus . P1 connector configuration. Certain 
versions of the Jaguar only utilize raN B of the P2 connector, whOe others use all three rows 
on P2. 

INSTALLING THE CABLE(s) AND BOARD 

1. Ensure that you have the correct cables for your configuration. (Refer to -Cabling 
Procedure-! above; and Appendix B.) 

2. Make sure that the system and all peripherals are turned OFF. 

3. For Front Panel I/o, connect the cable for Port 0 to P3 and the cable for Port 1 (If 
used) to P4. If you are using the printer port. your printer must be connected to the 
Jaguar via P4. 

For P2 I/o, plug the P2 Adapter into the VMEbus backplane, on the side opposite 
from the connector into which the Jaguar's P2 connector will be installed. The 
adapter is keyed to prevent It from being plugged in incorrectly. 

Connect the cable(s) to the adapter as follows: 

Type Of Port: Plug SCSI Cable Into this Connector 
On The P2 Adapter: 

Single-ended motherboard. Port 0 
Single-ended motherboard, Port 1 
Differential motherboard, Port 0 
Differential motherboard, Port 1 

P4 
P3 
P3 
P4* 

* As noted previously. H you have a Jaguar with two differential SCSI ports, Port 
1 must be routed through the front panel. 

4. Carefully slide the Jaguar into the VMEbus card slot. It should slide all the way in 
without any difficlJty. If It doesn't, pUllt out and check to make sure that there are 
no cables In the way. 
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5. Once the board Is properly seated In the slot, tighten the captive mounting screws 
on each end d the board. 

6. Connect the SCSI devices to the SCSI cable(s), following the directions given by 
the device manufacturers. Connect the printer (If printer port is installed) to the 
printer cable. 

2-24 



OVERVIEW 

CHAPTER 3 
JAGUAR SYSTEM INTERFACE 

SYSTEM INI'ERFACE 

The host communicates with the Jaguar through 2048 bytes of short I/O space located on the Jaguar. 
This memory is mapped into the short VO space d the VMEbus. Every iocation can be both written to 
and read from, physically, by the host at any time, but the protocol of the Jaguar MACSI System 
Interface puts some restrictions upon when certain areas should be accessed. Also, some areas are 
logically write only or read only. MACSI partitions this RAM into six major sections: 

• Master Control/Status Block (MCSB) 

• Master Command Entry (MCE) 

• Command Queue (ca) 

• Host Usable Space (HUS) 

• Command Response Block (CRB) 

• Controller Specific Space (CSS) 

The Master ControllStatus Block Is used to pass and receive information relative to the overall 
operation of the Jaguar. The Master Control/Status Block is 16 bytes long. 

The Master Command Entry is used to Issue commands to the Jaguar before the Command Queue and 
work queues have been initialized. Typically, it wAI be used only when initializing the Command Queue 
and work queues. It does, however, provide a mechanism to issue a command to the Jaguar even if the 
Command Queue and all work queues are full. The single slot of the MCE has the same 12-byte format 
as any other Command Queue entry. Space must be reserved in the Host Usable Space (HUS) portion 
of the short I/O space for the 10PB that is pointed to by the MCE. 

The Command Queue consists of a user-programed number of Command Queue entries. Each 
Command Queue entry Includes all of the Information that Is needed for the Jaguar to find, execute. and 
respond to the commands contained in an 10PB. The Command Queue is circular, and it is up to the 
host to keep track of the next Command Queue entry that it can use. Because the queue Is circular, the 
Jaguar infers chronological ordering of commands. Each Command Queue entry is -busy" only until the 
Jaguar can transfer the command to a work queue and then free its slot in the Command Queue. The 
number of entries In the Command Queue is programmed via the Initialize Controller command. The 
actual size of the Command Queue equals the number of entries times 12 bytes. 

The Host Usable Space is free-form memory space accessible to both the host and the controller. It 
is typically used for 10PBs. However, for multiprocessing applications, this is a convenient place for 
semaphores between CPUs. The amount of HUS avaBabie is determined by the number of Command 
Queue entries defined when the Command Queue is initialized and by the length of the Command 
Response Block. For example, if the Command Queue Is initialized with 10 entries and the Command 
Response Block of 76 bytes is defined, there wli be 1704 bytes of HUS available. The Master 
Control/Status Block, Master Command Entry, and the Controller Specific Space always occupy a total 
of 148 bytes. 
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The Command Response Block Is used by the Jaguar to post command completion status. The IOPB 
itself and related status Information are returned to the Command Response Block. In addition. If enabled 
to do so, the Jaguar uses the CRB to signal that space has become available in the Command Queue 
to accept new entries. The offset of the Command Response Block Is defined during initialization. 

The Controller Specific Space Is a 120-byte space used by the Jaguar to post the Configuration Status 
Block. The Jaguar uses the Configuration Status Block to report the firmware revision level. information 
on product number and variations, available buffer space and the SCSI bus IDs that It Is using. 

Offset From Short 15 14 13 12 11 10 8 8 7 8 5 4 3 2 
1/0 

Base Address 

+OxO 
To M .... Control/Status Block 

+OxF 

+Ox10 
To Master Conmand Entry 

+Ox1B 

..oxiC I 
To Conmand Queue 

+Ox93 

+Ox84 
To Host Usable Space 

+OX73B 

+OX73C 
To Conmand Reaponee Block 

+0087 

+OX788 
To Configuration Stalus Block 

+Ox7FF 

NOTE: 

The above memory map Is for a Jagull that has bean Initialzed with a 1o-entry Conmand Queue and a 
mainun lOPS length of 84 bytes. 

figure 3-1. Typical Memory Map Of Jaguar Short I/O Space 
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MASTER CONTROLJSTATUS BLOCK (MCSB) 

The Master Control/Status Block (MCSB) consists ci the Master Status Register (MSR), the Master 
Control Register (MeR), the Interrupt on Queue Available Register OOAR), and the Queue Head Pointer 
(QHP). 

Word " 15 114 1 13 112 I 11 I 10 I 9 I 8 I 7 I e I 5 I 4 1 3 I 2 I 1 I 0 

oxo ~-rER STATUS REGIsrl:R 

0X1 MASTER CONTROL REGISTER 

0X2 INTERRUPT ON QUEUE AVAILABLE REGISTER 

0X3 QUEUE HEAD POINTER 

OX4 THAW WORK QUEUE REGISTER 

0X5 
To RESERVED 
00 

Figure 3-2. Master Control/Status Block (MCSB) 

MASTER STATUS REGISTER (MSR) 

The Jaguar uses this register to report board level status. From the host point of reference, this 
Is a READ ONLY register. However, the contents of this register are not valid for 100 
microseconds following a controller reset. The bits are defined as follows: 

Controller Not Available 
'-----"'Board O.K. 

L.....---~1eUe Flush C~lete 
'--------------Reserved 

Rgure 3-3. Master Status Register (MSR) 

Bit 0 Controller Not Available (CNA): 

The Jaguar sets this bit to 111 to Indicate that It is Not Available to receive a command. 
This condition can be caused either by a controller reset or by the execution of 
controller diagnostics. CNA wli also be set If a board initialization command faUs to 
complete (see Initialize Controller Command). The Jaguar wli clear this bit when it is 
capable of accepting a command. 

BIt 1 Board 0.1<. (BOK): 

The Jaguar sets this bit to 111 when the power-up diagnostics are completed 
successfully. A -01 indicates that the Jaguar detected a faUure during the power-up 
diagnostics or during a board initialize command. 
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The host can start polling the Board OK bit 100 microseconds after the board has been 
powered-up or reset. However. you shoUd allow 5 seconds for normal power-up 
diagnostics to complete. Or. If extended power-up diagnostics are enabled (see Chapter 
2). allow at least 20 seconds for these tests to complete. 

Table 3-1. Board OK/Controller Not Available Relationship 

BOK CNA DESCRIPTION 

0 0 The controller has faled to operate and is not 
capable d accepting a command. 

0 1 Controller Is Not Avalable. If the controller is 
not stII executing power-up diagnostics. then 
• has either faIed to execute power-up 
correctly or It has faDed to complete a board 
Initialize command. 

1 1 The controller has successfully completed 
power-up diagnostics but It Is not capable of 

I accepting a command. because It Is 
executing the diagnostics command. 

1 0 The controller has completed diagnostics and 
Is capable d receiving commands. 

BIt 2 Queue Flush Complete (QFC): 

The QFC bit Is set to 1 by the Jaguar after It performs a flush queue operation. It is 
cleared by the Jaguar after the Flush Queue bit In the Master Control Register is cleared 
by the host (see MCR bit descriptions under Master Control Register for more detaD). 

BIts 3-15 Reserved (RSRV): 

These bits are reserved and are cleared to 0 by the Jaguar. 

MASTER CONTROL REGISTER (MCR) 

All bits In this register are both set and reset by the host. From the Jaguar's point of reference, 
this is a READ ONLY register. The Jaguar wli never set any of these bits. The bits are defined 
as follows: 

Start Queue Mode 
""'----+Reserved 

""'----.-.Flush Queue And Report 
~-------""Reserved 

~--------------'-'Flush Queue 
'----------------.... Reset Controller 

'-----------------~SYSFAIL* Enable 
L-.------------------~Reserved 

Figure 3-4. Master Control Register (MeR) 
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BH 0 Start Queue Mode (8011): 

Unt. the Command Queue and work queues are initialized. all commands to the Jaguar 
must be Issued to Work Queue 0 through the Master Command Entry. Once the 
Command Queue and work queues have been Initialized. the host starts Queued IOPB 
operation by setting this bit to '1'. The host sets this bit only after it has initialized both 
the Command Queue and the work queues. This bit Is set only once by the host and is 
never reset during normal operation. The Jaguar will acknowledge entering Queued 
IOPB mode by setting the Queue Mode Started bit In the Command Response Status 
Word to '1' (see Command Response Status Word). No Interrupt will be generated. 

BH 1 Reserved (RSRV): 

This bit is reserved and must be cleared to 0 by the host. 

BH 2 Flush Queue and Report (FLQR): 

The Rush Queue and Report bit causes the Jaguar to clear all In Progress commands 
and all queued commands from both the Command Queue and the work queues. Any 
In Progress (currently executing) command wli execute normally. 

As each command Is cleared, a Command Complete Interrupt (with error completion 
status) is generated. At the completion of the entire Rush Queue and Report operation, 
a final Command Complete Interrupt Is generated. This final Command Complete 
IntArn Int II~ thA ~..I\ntrnUAI" IntAn'llnt VAl'Wtnr WhAn thle! Into,," Int Ie! nonoFQtAl"l tho ............ ,.- ... ~ ........ ....""'. .•. ............. . ............. ,.... . .... ....,........... ... . ....... .. .. ~ ............... ,..,.. .... " ...... "' ...... ..".,., ... .., 
Queue Rush Complete bit (QFC) wli be set In the Master Status Register. The host 
should clear the Rush Queue and Report bit before clearing this last interrupt. The host 
must wait for this final Rush Queue and Report Command Complete Interrupt before 
entering any new commands, because the Jaguar wli continue flushing commands until 
there are no further commands to flush. Thus, any command entered before the Rush 
Queue and Report Command Complete Interrupt will be flushed. 

NOTE 

Bits 3-10 Reserved (RSRV): 

These bits are reserved and must be cleared to 0 by the host. 

BH 11 Flush Queue (FLQ): 

Rush Queue operates the same as Rush Queue and Report except that there is no 
report (Command Complete Interrupt) as each command Is flushed. A Rush Queue 
generates only one Command Complete Interrupt at the completion of the entire 
operation. The Controller Interrupt Vector Register Is used for the Command Complete 
Interrupt. The host must wait for the Rush Queue Command Complete Interrupt before 
entering new commands, because the Jaguar wli continue flushing commands until 
there are no further commands. 
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BIt 12 Reset Controller (RES): 

The Reset Controller bit controls the microprocessor hardware reset line. It also causes 
a RESET on both of the SCSI buses, If the SCSI reset feature is enabled. (The reset 
feature is avalable on boards with -0773 artwork. See the disca ISslon of SW2 located In 
Chapter 2 for more Information.) 

Obviously. the Reset Controller bit should be used only to recover from extreme error 
conditions. To ensure proper operation, the host must leave this bit set for at least 
70 microseconds. 

BIt 13 SYSFAIL * Enable (SFEN): 

The SYSFAIL * Enable bit enables the Jaguar to drive the SYSFAIL * signal on the 
VMEbus If It detects an Internal falure during power-up diagnostics or If the firmware 
enters an unused exception vector. H this bit Is '0'. the Jaguar will not drive the 
SYSFAlL* signal under any circumstances. The Jaguar Initializes this bit to '0' after 
power-up. 

The Jaguar does not read the SYSFAIL * Enable bit unt. detecting an error in the power
up test. After detecting an error the firmware simply loops on setting the SYSFAlL* line 
to the level specified by the bit (provided that the Jaguar Is sufficiently functional to have 
the bit cleared). 

The host may tum off SYSFAIL * from the Jaguar by clearing this bit. The host may 
enable SYSFAIL * after the Jaguar has been released from reset. This operation is 
performed by finnware. and It Is possible the Jaguar may clear the bit If It is set too 
soon after power-up. The host should therefore walt 20 seconds after resetting the 
Jaguar before enabling this bit. 

NOTE 

BIta 14-15 Reserved (RSRV): 

These bits are reserved and must be cleared to 0 by the host. 
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INTERRUPT ON QUEUE AVAILABLE REGISTER (IQAR) 

As discussed previousiy, each Command Queue entry only occupies a slot In the Command 
Queue untl it is moved Into a work queue. Thus, the host will virtually always have slots 
available In the Command Queue for issuing commands. In the unlikely event that the Command 
Queue is full when the host attempts to enter a command. the host must wait untD the Jaguar 
transfers a command from the Command Queue to an Internal work queue before it can enter 
the next command. 

The host determines that the Command Queue Is full by looking at the Go/Busy bit in the next 
avaUabie Command Queue entry. The Command Queue Is full If the Go/Busy bit of the next 
avaUabie Command Queue entry Is '11. H the Command Queue becomes full, the host could 
simply poll the Go bit, waiting untl the next Command Queue entry becomes avaHabie. But the 
Jaguar. through the Interrupt on Queue Avalable Register. provides for efficient operation by 
optionally interrupting the host when a entry becomes available in the Command Queue. Thus, 
even in the unlikely case that the Command Queue is full when the host tries to enter a 
command, the host need not be concerned with any Intimate timing issues of the Jaguar's 
Command Queue. 

The IQAR feature is enabled by setting the Interrupt on Queue Entry Available (IQEA) bit in the 
register. H the Interrupt on Queue HaH Empty Enable bit is also set, the Jaguar will not Interrupt 
untU the Command Queue is haH empty. Otherwise. the interrupt will occur as soon as the 
Jaguar detects one empty entry In the Command Queue. The host should wait untO encountering 
the Queue Full condition before setting the IQEA bit. Once the IQEA bit is set, the Jaguar 
ganaiStes an liitaiiupt as SOOti as tt'.e il6Cassarj quaue co.-.dltlo.~.s iiiS satisfied. O.1Ce tt.e 
interrupt Is generated. the Jaguar resets the IQEA bit. 

The level and vector for the IQEA Interrupt are supplied by the host In the IQAR. When the 
necessary queue conditions are satisfied, the Jaguar clears the IQEA bit and generates a 
Command Complete Interrupt with the Queue Entry Available (CQA) bit set in the Command 
Response Status Word (CRSW) of the Command Response Block (CAB) (see Command 
Response Status Word). Even though the Jaguar provides for efficient operation by providing 
this mechanism for interrupting the host when space becomes avalable in the Command Queue, 
it is preferable to set up a large enough Command Queue so that the full condition occurs 
infrequently. The number of entries In the Command Queue is set In the Controller Initialization 
Block (see Initialize Controller Command). 

Interrupt Vector 
'--------... ~Interrupt Level 

'------------~Rfie~ 
Interrupt On Queue Half Empty Enable 

'-----------------... -Interrupt On Queue Entry Available 

Rgure 3-5. Interrupt On Queue Avalable Register OQAR) 

Bits 0-7 Interrupt Vector for the Interrupt on Queue Available (IV): 

The Jaguar uses this byte as the Interrupt vector when issuing an Interrupt on Queue 
Avalable interrupt. This byte is set by the host and is not modified by the Jaguar. The 
host must not modify this byte after setting the IQEA bit. 
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BIts 8-10 Interrupt Level for the Interrupt on Queue Available (IL): 

These three bits detennlne the interrupt level that the Jaguar wli use when Issuing an 
Interrupt on Queue Avalable Interrupt. These bits are set by the host and are not 
modified by the Jaguar. After setting the Interrupt on Queue Entry Available bit, Bit 15, 
the host must not modify these bits. 

Values of '0' through 7 are allowed. An IrUrrupt level of '0' Is allowed only when the 
IQEA bit Is reset. 

BIts 11-13 Reserved (RSRV): 

These bits must be deared to 0 by the host. 

BIt 14 Interrupt on Queue Half Empty Enable (IQHE): 

This bit Is a flag which causes the Jaguar to generate the Interrupt on Queue AvaUabie 
Interrupt when the Command Queue becomes haH empty (rather than as soon as one 
entry becomes avalable). The Interrupt on Queue HaH Empty Enable OQHE) bit is valid 
only when the IQEA bit Is set. The IQHE bit Is set by the host and Is not modified by the 
Jaguar. The host must not modify this bit after It has set the IQEA bit. 

BIt 15 Interrupt on Queue Entry Available (IQEA): 

ThIs bit Is set by the host to request an Interrupt on Queue Entry Avalable. The Interrupt 
Is generated either when the queue Is haH empty or as soon as one entry Is available, 
depending upon the state of the IQHE bit. The Jaguar dears this bit prior to generating 
the Interrupt on Queue Available Interrupt. After the host sets this bit. requesting an 
Interrupt, It cannot change any of the other bits In the Interrupt on Queue AvaUabie 
Register. 

QUEUE HEAD POINTER 

The Command Queue Is a clrcUar queue and the Jaguar requires that the host use the entries 
In the Command Queue In order. The Queue Head Pointer provides a convenient method for the 
host to control the ordering of and the access to the Command Queue. The Queue Head Pointer 
register provides a place for the host to store the address of the next available entry in the 
Command Queue. 

I ;5 I l' I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I ' ~JtOti2 I 1 I ~ I 
I Heed Pointer (Address) 

Figure 3-6. Queue Head Pointer/Queue Head Pointer In Use 

Bits 0-15 Queue Head Pointer (Address): 

this Is the address of the next entry In the Command Queue. Since the Jaguar transfers 
commands out of the Command Queue In circular order as soon as It sees the Go/Busy 
bit set, this address Is not actually used by the Jaguar. 
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The MACSI interface eX the Jaguar relies on the chronological order of the Command 
Queue. The host must somehow ensure that the entries in the Command Queue are 
used In chronological order. 

THAW WORK QUEUE REGISTER 

This field Is used to restart a work queue that has been frozen after an error has occurred with 
Freeze Work Queue on Error enabled .. A queue Is thawed by writing the appropriate work queue 
number to the upper byte of the reglst .. and then setting Bit 0 (THW)= See ·Error Recovery 
Tools· In Chapter 6 for additional Information. 

I _ iii i ! Thaw Work Queue 

i 15 i 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I I Reserved 

NUliber Of Work Queue To Be Thawed 
----------------------------------~RHe~ 

Figure 3-7. Thaw Work Queue Register 

BIt 0 Thaw Work Queue (THW): 

SettIng this bit causes the Jaguar to resume execution of commands in the work queue 
specified 10 Bits 8-15_ It then dears Bit 0 (THW) to ec~edge that the que'~ has· 
been thawed. 

BIts 1-7 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

BIts 8-11 Number of Work au .. e to be Thawed: 

ThIs field specifies the work queue to be unfrozen. Valid entries in the field are OX1 - OXE 
(for Work Queues 1 - 14, respectively). This value must not change whBe Bit 0, THW, is 
set to 1. 

BIts 12-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 
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MASTER COMMAND ENTRY (MCE) 

The Master Command Entry (MCE) Is used to Issue commands to the Jaguar before the Command 
Queue and work queues have been Initialized. Untl the Jaguar has been commanded to enter Queue 
Mode, all commands must be entered through the MCE. Typically. It will be used only when Initializing 
the Command Queue. 

It does, however, provide a mechanism to Issue a convnand to the Jaguar even I the Command Queue 
and all work queues are full. It provides a way to get one command Into the Jaguar even when the 
Command Queue Is 'ocked up.-

The Master Command Entry has the same 12-byte format as a Command Queue entry for on-board 
10PBs. Its fields also have the same definition. The format Is as follows: 

Word. 15 1 14 1 13 1 12 1 11 110 I 8 1 8 1 7 1 8 1 5 1 4 1 3 1 2 J 1 I 0 

oxo QUEUE ENTRY CONTROL REGISTER 

0X1 lOPS ADDRESS 

0X2 COMMAND TAG 
I 

0X3 COMMAND TAG 

OX4 lOPS LENGTH I WORK QUEUE NUMBER 

0X5 RESERVED 

FIgure 3-8. Master Command Entry 

Before you Issue 8 command to the Master Command Entry, the lOPS pointed to by the MCE must 
already be written to the Host Usable Space (HUS) portion rA short I/O space. 

COMMAND QUEUE 

The Command Queue (CO) consists of a user-programmed number rA Command Queue entries. The 
entries In the Command Queue Is set by the host when It initializes the controller. The Command Queue 
Is circular. but It Is up to the host to keep track of the next Command Queue entry that It can use. 
Because the queue Is circular. the Jaguar can Infer chronological ordering cI commands. The actual size 
of the Command Queue equals the number of entries times 12 bytes. The Command Queue must have 
at least one entry. 

COMMAND QUEUE ENTRY (CQE) 

A Command Queue entry Is a 12-byte block containing all of the Information needed for the host 
to find and execute a command. Each entry In the Command Queue Is "busY-only untH the 
Jaguar can transfer the command to a work queue and then free the entry by clearing the 
Go/Busy bit. This mechanism allows a relatively small Command Queue to handle a large 
number rA commands. 

>10 



Word # 

OXO 

0X1 

0X2 

0X3 

OX4 

0X5 

SYSTEM INTERFACE 

The purpose of the fields in a Command Queue entry wli vary depending on whether you are 
implementing onboard or offboarcl IOPBs. The format cj the two types of Command Queue 
entries are shown below: 

COMMAND QUEUE ENTRY FOR ON BOARD IOPBs: 

15 1 14 1 13 I 12 I 11 I 10 i 8 I 8 I 7 I 8 i s I 4 I 3 f 2 I 1 t 0 

QUEUE ENTRY CONTROL REGISTER 

lOPS ADDRESS 

COMMAND TAG 

COMMAND TAG 

IOPB LENGTH I WORK QUEUE NUMBER 

RESERVED 

COMMAND QUEUE ENTRY FOR OFFBOARD IOPBs: 

Word. 15 114 I 13 I 12 111 I 10 I 8 I 8 I 7 I 8 1 5 I 4 1 3 1 2 I 1 I 0 

oxo QUEUE ENTRY CONTROL REGISTER 

OX1 RSRV I TT I MT I ADDRESS MODIFIER 

0)(2 HOST ADDRESS (MSW) 

0)(3 HOST ADDRESS (LSW) 

OX4 lOPS LENGTH I WORK QUEUE NUMBER 

0)(5 RESERVED 

Figure 3-9. Command Queue Entry Format For Onboard And Offboard IOPBs 
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CQE WORD 0: 
QUEUE ENTRY CONTROL REGISTER 

The Queue Entry Control Register (QECA) Is used to: 1) kick off command execution. 2) 
acknowledge a command abort sequence, 3) flag a high priority command. and 4) signal 
whether a command is located In short I/O (onboard 10PB) or In system memory (offboard 
10PB). 

Go/Busy 
----..Abort Acknowledge 

---~High Priority COIIIIIBld 
'------... Resel"Ved 

'------... Fetch Offboal"d 
--------....... Resel"Ved 

'----------------------~I~BT~ 
~--------------------------------·Reser_ved 

FIgure 3-10. Queue Entry Control Register (QECR) 

BIt 0 Go/Busy (GO): 

The GojBusy bit is set by the host to initiate action on a Command Queue entry. The 
host must assemble the 10PB In the Host Usable Space (HUS) and assemble the entire 
Command Queue entry In the Command Queue before It sets this bit. The Jaguar moves 
the Command Queue entry and the 10PB into internal memory as soon as It sees the 
Go/Busy bit set. Once the 10PB and Command Queue entry are In internal memory, the 
Jaguar wli reset the Go/Busy bit to free the Command Queue entry. 

BIt 1 Abort Acknowledge (AA): 

When a command completes with error, all commands In that work queue can optionally 
be aborted. In addition, all commands In the Command Queue that are destined for that 
work queue are also aborted. This option Is specified when the work queue is initialized 
(see Abort Enable bit In the Initialize Work Queue command). 

The Abort Acknowledge bit Is used to stop aborting commands after this condition 
occurs. When a command completes with error, a typical response Is for the host to re
Issue the command that completed In error, with the Abort Acknowledge bit set Upon 
successful completion of the command, the host can then re-issue each command that 
was aborted because of the error. These subsequent commands should not have the 
Abort Acknowledge bit set. 

BIt 2 High Priority Command (HPC): 

The High Priority Command (HPC) bit flags a command so that the Jaguar places the 
command at the top of Is work queue. H there are already other commands in the work 
queue with the HPC bit set, the new command is queued up directly behind the other 
High Priority Commands. (Thus, there Is a FIFO-type ordering of High Priority 
Commands.) 

BH 3 R.erved (RSRy): 

This bit Is reserved and must be cleared to 0 by the host. 
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8ft 4 Fetch Offboard (FOB): 

This bit is only used In applications InvoMng offboard 10PBs. If this bit is set, then the 
corresponding 10PB wli be fetched from the host memory. The only other bit in the 
Queue Entry Control Register that is valid when the FOB bit is set is the Go/Busy bit (Bit 
0). For a discussion of offboard 10PSs, refer to the section -Offboard 10PBs- in 
ChapterS. 

BIts 5-7 (RSRV) Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

BIts 8-11 IOPB Type: 

These bits describe the lOPS type. The Jaguar supports only type zero 10PBs, so this 
field should be cleared to o. 

Bits 12-15 Reserved (RSRV): 

These bits are reserved and must be cleared to 0 by the host. 

caE WORD 1: 

For onboard 10PBs, Command Queue Entry Word 1 is used to store the 10PB Address. For 
.==t=:;.~~.-.===' I""n~.- .. b.=to.I~.= .. I... .... ~.=...===-.==~ Ae.~.=.. &=-=:.~~.=..= &=..=.. .=..=..=1 .=-1.=1==== ===-=-.='m.=.= ==.=..=..=1 b,,,,= .&b. ........ 
UlIUUClIU Ivrgo, IL IIUIUO Ult: 1lIUIlIUIJ LJ~t ualRMtn LJ~t allu auul~ IIIUUII"'1 U~ uy Lilt: 

Jaguar to DMA the offboard 10PB Into onboard memory. These two uses of the field are 
explained below. 

IOPB Address. For an onboard lOPS, Command Queue Entry Word 1 points to the location of 
the 10PB In short I/O. The value is specified as an offset from the short I/O base address. The 
Jaguar transfers both the Command Queue entry and the lOPS out of short I/O as soon as it 
-sees- that the Go/Susy bit is set. 

MemorvTvpelTransfer Type/Address Modifier. For an offboard lOPS, Command Queue Entry 
Word 1 is used to specify the memory type, transfer type, and address modifier used to transfer 
the 10PB onboard. This field Is identical in format and purpose to the Memory Type/Transfer 
Type/lvJdress Modifier field In word 7 of the Printer Port lOPS. For a description of the field, 
refer to Chapter 5. 

caE WORDS 2-3: 

For onboard 10PSs, Command Queue Entry Word 2 Is used to store a host-assigned command 
tag. For offboard 10PBs, It holds the physical address of the offboard Command Queue 
entry /IOPB. These two uses cA the field are explained below. 

Command Taa. For onboard 10PBs, Command Queue Entry Words 2-3 can be used to store 
a host-specified command tag. The Jaguar does not use or modify the value stored in this field. 
It simply returns the Command Tag as part of the Command Response. Thus. in a typical 
implementation, the host would use a unique value Command Tag for each Command Queue 
entry so that It can always differentiate one command from another. 
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Host Addr8Sl, For offboard IOPBs, Command Queue Entry Words 2-3 are used to store the 
physical address of the oftboard Command Queue entry and Its corresponding IOPB In host 
memory. Word 2 stores the most significant word (MSW) of the address, and Word 3 stores the 
LSW. 

caE WORD 4: 

CQE Word 4 consists of a Work Queue Number field and an IOPB Length field. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 : 5 I 4 I 3 I 2 I 1 I 0 I 
I I I w I I j I I :~~:_r 

'--. ----------------..;IOPB Length 

Figure 3-11. IOPB Length/Work Queue Number 

BIts 0-3 Work Queue Number: 

This byte contains the number of the work queue into which the command Is to be 
placed. Since the Jaguar supports 15 work queues (14 device-specific queues plus Work 
Queue 0), valid entries in this field are OXO to OXE. 

NOTE 

BIts 4-7 R..."ed: 

These bits are reserved and must be cleared to 0 by the host. 

BIts 8-15 lOPS Length: 

The lOPS Length byte specifies the length of the IOPB to which the Command Queue 
entry Is pointing. For onboard IOPBs, writing a 'a to this field indicates that the default 
length of the IOPB Is being used. this field should only contain a non-zero value If 
the lOPS Involves a vendor-unlque SCSI command (Group 6 or 7). Refer to the 
SCSI Pass-Through IOPB section for additional Information. 

CQEWORD5: 

CQE Word 5 Is reserved for both onboard and offboard IOPBs. This field should be cleared to 
o by the host. 
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HOST USABLE SPACE (HUS) 

The Host Usable Space (HUS) Is freeform memory space accessible to both the host and the controller. 
No partitioning eX the HUS Is Implied or required by the Jaguar MACSI Interface. The manner in which 
it is used Is totally under the control eX the host. Typically, the HUS In the Jaguar Is used to pass the 
IOPB portion eX a command. In some multiprocessing applications, the HUS Is a handy place to post 
semaphores between CPUs. 

The amount of HUS avalable Is determined by two factors: the number of Command Queue entr.es 
defined when the Command Queue Is initialized, and by the length eX the Command Response Block that 
Is defined. For example, If the Command QU81.8 Is initialized with ten entries (each Command Queue 
entry is 12 bytes long) and a Command Response Block eX 76 bytes Is defined. there wli be 1704 bytes 
of HUS avallabie. The Master Controi/Status Block, Master Command Entry, and the Controller Specific 
Space always occupy a total of 148 bytes. 

COMMAND RESPONSE BLOCK (CRB) 

The Command Response Block (CAB) Is used by the Jaguar to post command completion status. The 
IOPB itself and related status information are returned to the Command Response Block. 

The eRB is also used to return an error status block in the event of a controller interrupt (see Bit 7, 
Status Change. In the Command Response Status Word d the CAB). 

In addition. If enabled to do so, the Jaguar uses the CAB to signal the following conditions: 

• Space has become available in the Command' Queue to accept new entries. (The 
Interrupt on Queue AvaDabie feature must be enabled.) 

• A printer status change has occurred. (your setup must Include a printer port daughter 
card and status change interrupts must be enabled). 

The CRB Is made up of the Command Response Status Word (CASW), the Command Tag, the Work 
Queue Number, and the Returned IOPB. 

The offset of the Command Response Block Is defined at initialize time. The length of the Command 
Response Block can be determined by subtracting the Command Response Block offset from the offset 
of the Controller Specific Space (+OX788). However, the length of the Command Response Block must 
be equal to the largest IOPB defined plus 12 bytes. 
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Offset From Short I/O 15 14 13 12 11 10 9 8 7 8 5 4 3 2 1 0 
Base Address 

+Ox750 COMMAND RESPONSE STATUS WORD 

+Ox752 RESERVED 

+Ox754 COMMAND TAG 

+Ox756 COMMAND TAG 

+Ox756 10PBLENGTH WORK QUEUE NUMBER 

+Ox75A RESERVED 

+Ox75C 
To RETURNEDIOPB 

+Ox787 

NOTE: The above Is the memory map of the Command Response Block (CRB) If the CRB offset has been 
set to +Ox75O using the Initialize Controller comrnanc:I. With this 881Up. the rnaxirnJm 10PB 
length Is that of a SCSI Pass-Ttvough lOPS uaecI to Issue a 12-byte SCSI comrnanc:I (i.e. maxilTlJm 
10PB length • 44 bytes). 

figure 3-12. Command Response Block (Sample Memory Map) 

COMMAND RESPONSE STATUS WORD (CRSW) 

The Command Response Status Word (CRSW) Is the first word in the Command Response Block 
(CRB). It describes the nature of the Command Response. It also contains a Handshake bit and the 
Command Response Block Valid/Claar Interrupt (CRBV) bit. (The CRBV bit synchronizes the 
command Interaction of the Jaguar and the host) The bits of the Command Response Status Word 
are defined as follows: 

(CRBV) 
(CC) 

~---"'fi5~ 
'-------.... ~(QMS) 

'---------~(CQA) 

'-------------..(SC) 
'---------------~(RSRY) 

FIgure 3-13. Command Response Status Word (CRSW) 

Bit 0 Command Response Block Valc:llClear Interrupt (eRSy): 

The Command Response Block Valid/Clear Interrupt (CRBV) bit Is set by the Jaguar after 
It loads the returned IOPB, the Work Queue Number, and the Command Tag into the 
Command Response Block (CRB). 

The CRBV bit Is also an Interrupt Pending bit because the Jaguar sets it immediately prior 
to Issuing a Command Complete interrupt to the host. The Jaguar keeps the Command 
Response Block stable whle this bit Is set. 
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After It Is finished using the information In the Command Response Block, the host 
clears the Interrupt by clearing the CRBV bit. Once this bit Is reset, the Jaguar can use 
the Command Response Block to present the next command response. 

BIt 1 Command Complete (CC): 

The Command Complete (CC) bit Is set by the Jaguar when the Command Response 
Block Is being used to post the response to a Command Completion, as opposed to a 
Queue Entry Avalable condition or " Start Queued Mode operation. The CC bit is set 
even when the command Is completed with error or exception. (See Command 
Response Status Word (CRSW) bits 2 and 3.) 

BH 2 Error (ER): 

The Error (ER) bit Is set by the Jaguar when the Command Response Block contains 
an IOPB that has completed with an error status. Examples of conditions that may 
cause an IOPB to complete with the Error bit set include: 

• An Incorrectly specified parameter which causes the Jaguar to 
misinterpret the command 

• An Invalid address leading to bus errors or timeouts 
• A faulty device which causes a timeout 

The Error bit wli also be set for Pass-Through commands that return any value other 
tf'.aii Z6iO Iii tf'.e Pass-Thiough ~aatUi Oi Coritroller S"'aatus f.ekJs. 

The Error bit Is valid only when Command Complete Is active. 

BIt 3 exception (EX): 

The Exception (EX) bit is set by the Jaguar when the Command Response Block 
contains an IOPB that has completed with an exception. 

A command completed with exception is one which completed without error, but has 
some IOPB parameter that has not been completely satisfied. EXAMPLE: The Jaguar 
completes a Pass-Through SCSI command without transferring all of the data specified 
In the IOPB's transfer count field. (For many SCSI commands. this is not an error 
condition, but rather something about which the host probably needs to be notified.) 

The Exception bit Is valid only when Command Complete is active. 

BH 4 Abort Queue (AQ): 

When work queues are initialized by the host, they can be set up (optionally) so that all 
of the commands in the queue can be aborted after a command completes with an 
error. (See Initialize Work Queue Command.) The command that was completed with 
an error is reported just like any other error. with the Error bit set in the Command 
Response Status Word. 

With Abort on Error enabled. the Jaguar. on an error, wli abort all commands in the 
work queue. In addition. all commands in the Command Queue destined for that work 
queue wli be aborted untl a command with the Abort Acknowledge bit set in the Queue 
Entry Control Register is encountered. (See Queue Entry Control Register). All of the 
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aborted commands are reported In the Command Response Block with the Command 
Complete. Error, and Abort Queue bits set. The Error Interrupt Vector of the command 
being aborted wli be used to report this condition. 

BIt 5 Queue lIode Started (QIIS): 

The Queue Mode Started (QMS) bit Is set by the Jaguar In response to the host setting 
the Start Queue Mode (SQM) bit In the Master Control Register. (See Master Control 
Register). 

Once the Command Queues and work queues have been Initialized. the host starts 
Queued IOPB operation by setting the SCM bit In the Master Control Register. The 
Jaguar wli acknowledge entering Queued IOPB mode by setting the Queue Mode 
Started bit In the Command Response Status Word. No Interrupt wli be generated. 

BIt 6 Command Queue Entry Available (CQA): 

The Command Queue Entry Avalable (CQA) bit Is set by the Jaguar when the 
Command Response Block Is presented In response to a queue entry available 
condition. The CQA bit Is mutually exclusive with the Command Complete bit. 

BIt 7 Status Change (SC): 

this bit Is set to Indicate one of the following conditions: 

• A printer status change has occurred. 
• A device has connected for which no IOPB exists OOPB type error). 
• An IOPB has timed out. 
• A device Is requesting more data to be transferred than the lOPS 

allows. 
• A device Is requesting a data transfer of the opposite direction specified 

by the lOPS's direction bit. 

H Bit 7 Is set. the Jaguar wli retum an error status block without retuming the IOPB that 
caused the error. Refer to -Controller Error Interrupt and Vectof, Chapter 6 for detals 
on this special case. 

BIts 8-15 Reserved (RSRV): 

These bits are reserved and are cleared to 0 by the Jaguar. 

COMMAND TAG 

this Command Tag Is the same 4-byte value that was provided In the Command Queue Entry 
when this command was originally Issued to the Jaguar. The Jaguar does not use the Command 
Tag, nor does it modly it. It simply retums the Command Tag as part of the Command 
Response. The Command Tag Is used by the host to determine to which command the Jaguar 
Is responding. 
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IOPB LENGTH WORK QUEUE NUMBER 

The lower byte of this word specifies the number eX the work queue to which the command was 
issued. The upper byte specifies the length d the returned lOPS. A length of zero indicates the 
10PB is the default length. The entire lOPS LengthjWork Queue Number word is returned from 
the Command Queue entry exactly as It was originally entered by the host. 

RETURNEDIOPB 

The Returned lOPS field of the Command Response Block is usually an image of the IOPB that 
was passed with the Command Queue Entry when the command was originally issued to the 
Jaguar. In some cases, depending upon the specIflc lOPS, some of the parameters are modified 
to reflect Command Completion status. 

This returned lOPS area is undefined for a response to a Queue Entry AvaUabie condition or for 
any other command response where the original command did not require an 10PB. 

CONTROLLER SPECIFIC SPACE 

The Jaguar uses the 120-byte Controller Specific Space to post the Configuration Status Block. This 
space begins at an offset of +OX788 from the short I/O base address . 

. CONFIGURATION STATUS BLOCK 

Tna Jaguar uses the Configuration Status Biock to report its current configuration. This includes 
such Information as the board's firmware revision level, product number and variations, avanable 
buffer space, and the SCSI bus IDs that It is using. The format of the Configuration Status Siock 
Is shown below: 
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I 

OFFSET 15 114 113 112 111 110 1 9 1 8 7181514J31211 I 0 

+Ox788 RESERVED 

+OX78A RESERVED PRODUCT CODE 

+Ox78C PRODUCT CODE 

+Ox78E RESERVED 

+OX79O RESERVED VARIATION 

+OX792 RESERVED 

+Ox794 RESERVED FIRMWARE REVISON LEVEL 

+Ox798 FlRMWAREREVI~ONLEVEL 

+OX798 RESERVED 

+OX79A 
To FIRMWARE RELEASE DATE 

+OX7A1 

+OX7A2 RESERVED 

+OX7A4 SIZE OF BUFFER 

+OX78A RESERVED 

+OX7AB RESERVED 

+OX7AA PRIMARY SCSI BUS 10 SECONDARY SCSI BUS 10 

+OX7AC LAST PRIMARY DEVICE SElECTED LAST SECONDARY DEVICE SElECTED 

+OX7AE. PRIMARY PHASE SENSE SEC. PHASE SENSE/PRINT STATUS 

+OX7BO RESERVED DAYGHTER BOARD 10 

+OX7B2 RESERVED SOFlWARE DIP SWITCH 

+Ox7B4 RESERVED 

+OX7B8 FROZEN WORK QUEUES REGISTER 

+OX7B8 RESERVED 

+OX7FE RESERVED 

Figure 3-14. Configuration Status Block 

The following Is a description of the values found In the Configuration Status Block. 

Product Code (3 bytes): 

These three bytes are the Interphase product code. This value is represented as a 3-
charader ASCII string. The most significant charader appears first. It is valid after the 
completion of a controller reset. 
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Product Variation (1 byt.): 

This byte is the Interphase product variation code. This value is represented as one 
ASCII character. This value is valid after the completion of a controller reset. 

Flrmwar. Revision Level (3 byt .. ): 

These three bytes are the revision level cI the Installed firmware. This value Is 
represented as a 3-character ASCII string. The most significant character appears first. 
This value is valid after the completion of a controller reset. 

Firmware R.I .... Date (8 bytes): 

These 8 bytes are the release date of the Installed firmware. This value is represented 
as an 8-character ASCII string. The format is MMOOYYVY. For example. a release date 
c:A January 15, 1989 would be 01151989. It is valid after the completion of a controller 
reset 

SIze of Buffer (2 bytes): 

These 2 bytes are the amount of on-board buffer RAM expressed'in 1 K Increments. This 
value Is represented as a four-diglt hexadecimal number. For example, a 128K RAM 
buffer would be 0080. This value Is valid after the completion c:A a controller reset. 

ThIs byte Is the current bus 10 for the primary SCSI bus. This value Is represented as 
a 1-diglt hexadecimal number. This value wli defat* to the bus 10 encoded in the on
board switches at the completion of a controller reset. This value will be updated at the 
completion cI an Initialize Controller command. 

Secondary SCSI Bus 10 (1 byte): 

This 1-diglt hexadecimal value Is the current bus 10 for the secondary SCSI bus. It 
defaults to the bus 10 encoded In the Jumpers on the SCSI daughter card at the 
completion c:A an Initialize Controller command. (For detals on these Jumpers, refer to 
Chapter 2.) 

Last Primary Device Selected (1 byte): 

This byte contains the SCSI 10 cI the last primary SCSI bus device selected by the 
Jaguar. This field Is updated wary time the Jaguar selects or reselects a device on Port 
o. 

Last Secondary Device Selected (1 byte): 

This byte contains the SCSIID cI the last secondary bus device selected by the Jaguar. 
This field is updated wary time the Jaguar selects or reselects a device on Port 1. 
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Primary Phase Se ... (1 byte): 

This byte contains the status d the primary SCSI bus. The primary phase sense register 
contains a copy of Port O's Fujitsu 87030 phase sense register. This copy is updated 
approximately fNery 27 to 35msec. The signals In the register are shown below: 

RecptSt 
AclcnowleaGl!t4--..... 
Attention 
Select 

l'1XIt / OUtput 
~~ControlJD8ta 

~---"lH8age 

'-------.-.8usy 

Figure 3-15. SCSI Bus Status Byte 

Each of the above bits corresponds to a signal on the SCSI bus. H the bit is set, the 
corresponding SCSI signal is adive. The meaning d the signals Is as follows: 

Table 3-2. Meaning Of SCSI Signals In 87030 Phase Sense Register 

SIGNAL NAME DESCRIPTION II 
I 

REQ Request The oontroler _ REQ to sta1 an asynchronous bus transfer. 

ACK Acknowtadge The target _ ACK to IncIicIDB that It has sent (or reoatved) 
data. ThIs signal Is used In tandem wtth REQ to hancIe aM 
asynchronous data transfers 

ATN Attention The target _ ATN to .. the lnilialor that there Is a 
message waiting for It. 

sa Select The.lnIIIaIor _ sa to IndlcaSa which target Is to perform an 
upconing operation. The 10 of the target Is sirTI.IltaneousIy sent 
over the data lnee. The 4210 _ SEL to reconnect during the 
RaBalaelion phaaa. 

BSY Busy ThIs signal Is driven by the ~ or target using the bus to 
Indicata that the bus Is busy. 

MSG Massage The oontroler drives this signal when It Is 1ran9fan1ng a message 
(as oppoead to data). 

C/O Control/Data The oon1rOller U888 this signal to indicate the type of information on 
the bus (asaartad. commandIrnassage. negated. data). 

VO 1nput/0U1put The oonlreller drives this signal to oonlrOlthe diracIion In which 
data Is moving on the bus (asearted. target-ID-iritiator transfer. 
negated • inlllalor-tD-Wget 1ran8far). 

For a complete description d the signals. please refer to the SCSI specification or the 87030 
user's guide. 

Secondary Phase SansalPrinter Status (1 byte): 

If your board has a SCSI daughter card, this byte shows the status d the secondary SCSI bus 
status. If you are using a printer port daughter card, the byte shows the status of the printer. 
If the fanner is the case. the byte is an Image of the ports Fujitsu 87030 phase sense register. 
The format of this register Is shown in the preceding figure. This copy is updated approximately 
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every 27 to 35msec. This register Is identical In operation to the primary SCSI port register 
above. 

If the printer port Is installed. this register contains the printer status. This register will be updated 
at the completion of any print command or approximately every 27 to 35msec. The bit definition 
of this register is dependent on whether the Interface is Dataproducts or Centronics type. The 
format of that register Is as follows: 

Meaning of Register for Dataproducts Printer: 

I D7 I D6 I D5 I D4 I D3 I D2 I Dl I DOC1 
I I I I I I 10....-1 --...::: 

I I I I I I : 

I I I ' ~ 

Meaning of Register for Centronics Printer: 

READY 
ONLINE 
PARITY ERROR 
CABLE ON 
BOTTOI OF FORM 
TOP OF FORM 
PAPER MOVEMENT 
CONFIGURATION JUMPER ", = DATAPRODUCTS 

FAULT 
SELECT 
PAPER EMPTY 
RESERVED MAY BE '0' OR ", 
RESERVED MAY BE '0' OR .,. 

!.....-----~~~~. RESERVED MAY BE '0' OR '1' 

: 
BUSY 

L...... __________ --.._ CONFIUATlON JlItPER '0 1 = CENTRONICS 

Figure 3-16. Printer Status Register 

Daughter Card 10 (1 byte): 

The daughter card 10 field contains a value from OXO to OX7 that indicates the type of daughter 
board installed (H any). The meaning of the codes is as follows: 

Table 3-3. Daughter Card 10 

cme IEAIIIIG 

Ox7 No daughter card is installed 

0x6 SCSI daughter card 

0x5 (reserved) 

Ox4 Printer daughter card 

OX] (reserved) 

0x2 (reserved) 

Ox, (reserved) 

OxO (reserved) 
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Software DIP Switch (1 byte): 

This field reports the status d features set using Switch Block SW2. This switch block is only 
provided on Jaguars with the board layout shc7Nn In Chapter 2. Boards that do not have the 
switch wll report the value of a location In the firmware that performs the same function. The 
following functions are presently defined: 

o - Reset SCSI bus on power-,"" 
1 - Do not reset SCSI bus on power-,"" 
o - Execute no.--l power-,"" test; 

cl .. r SYSFAIL· before test 
1 - Execute extended power-,"" test; 

cl .. r SYSFAIL· after passing test 

Reserved 

Figure 3-17. Software Configuration Switch Settings Reported In Configuration Status Block 

FiOZ61i WOik Queues (2 b-fl6S): 

This register provides Work Queue frozen status for the Jaguar's 14 Work Queue's. 0 - 14. The 
Jaguar wli set a 1 In the Work Queue's bit position If the queue is frozen. The format of the 
register is as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 

IIII~ 
WIllie QUEUE 0 
WRIC QUEUE 1 
WRICQtJEUE2 
WRICQUEUE3 
WRIC QUEUE 4 
WRIC QUEUE 5 
WRIC QUEUE 6 
WRICQUEUE7 
WRIC QUEUE 8 
WRIC QUEUE 9 
WRIC QUEUE 10 
WRIC QUEUE 11 
WRIC QUEUE 12 
WRIC QUEUE 13 
WRIC QUEUE 14 
RESERVED 

NOTE: WOrk Queue 0 cannot be frozen; therefore, Bft 0 is always cleared. 

Figure 3-18. Frozen Work Queues Register 
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CHAPTER 4 
VMEbuslNTERRUPTS 

VMFbus INIERRUPTS 

At the compietion of a command (either successful or terminated with an error or with an exception), the 
Jaguar notifies the host by generating a Command Complete Interrupt on the VMEbus. The Jaguar can 
respond to the VMEbus Interrupt Acknowledge Cycle with different Interrupt Vectors based on the cause 
of the interrupt. But for those VMEbus systems that allow only one interrupt vector per devicej the host 
can still determine the source of the interrupt by Checking the status bits in the Command Response 
Status Word and the Work Queue Number found In the Command Response Block. 

The hardware drMng the VMEbus interrupt line is cleared at the completion of the VMEbus Interrupt 
Acknowledge Cycle. However, a Clear Interrupt operation must also be executed by the host to notify 
the Jaguar that the interrupt has been properly serviced by the host and that the Jaguar may now post 
its next interrupt The host does this by clearing the CRBV bit in the Command Response Block. (See 
the Command Response Status Word In the Command Response Block, Chapter 3). 

NOTE 
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r! ... .6.DTI=D ~ 
~ ...... -_ .... 

1/0 PARAMETER BLOCKS AND COMMANDS 

OVERVIEW 

Ttle MACSI software interface of the Jaguar can handle two distinct types of IOPBs: SCSllOPBs and Control 
IOPBs. SCSI IOPBs are commands that are sent to either the attached SCSI devices or to the printer port 
(if used). ControilOPBs are commands for the Jaguar !tse!f (such as an !nitialization comrnand) that iesult 
in local Jaguar action only. 

Table 5-1. Jaguar Command Set 

SCSIIOPBa COMMAND CODE 

SCSI Pass-Through (0x20) 

SCSI Reset (0X22) 

Printer Port (0X23) 

CONTROL 10PBa COMMAND CODE 

Perform Diagnostics (OX4O) 
I - -----. 

Initialize Controler (OX41) 

Initialize Work Queue (OX42) 

Du~ Initialization P.~ (OX43) 

Du~ Work Queue Parameters (OX44) 

Bus Status Inquiry (OX45) 

Conmand Status Inquiry (OX46) 

Cancel Conmand Tag (OX48) 

Flush Work Queue (OX49) 

Initialize Printer Port (OX4A) 

Resta1 Con1rOller (OX48) 

Device Reinitialize (OX4C) 

Issue Bus Device Reset Message (OX40) 

Issue Abort Message (OX4E) 

In general, SCSllOPBs are issued to a specific device via its assigned work queue (Work Queue 1 - 14). 
Each work queue must be separately Initialized before commands can be issued to it. ControllOPBs must 
be issued through the Master Command Entry to Work Queue O. 
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NOTE 

VMEbus ADDRESS MODIFIERS 

As a slave, the Jaguar responds to either: 1) OX2D and OX29, or 2) OX2D only. This depends on 
how Switch 9 in Switch Block SW1 Is set on your motherboard. As a master, the Jaguar will use 
whatever address modifier Is in the IOPB. It is not checked. 

SCSI PASS-THROUGH (0x20) 

The SCSI Pass-Through IOPB provides all of the information the Jaguar needs to send a command to 
a specific SCSI peripheral on either of the SCSI buses. The IOPB's size can be adjusted to accommodate 
different SCSI command lengths. 

The figure below shows the format of the SCSI Pass-Through IOPB when used to issue a 12-byte SCSI 
command. 
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II 
word. i 

OXO I 
0X1 

0X2 

0X3 

OX4 

0X5 

OX6 

0X7 

0X8 

0X9 

OXA 

OXB 

OXC 

OXD 

OXE 

-- oxF 

0X10 

0X11 

OX12 

0X13 

0X14 

0X15 

IOPBs AND COMMANDS 

15 i 14 i 13 i 12 I 11 i 10 I 9 I 8 i 7 I 6 I 5 I .. I 3 I 2 I 1 

COMMAND CODE (0X20) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR ERROR COMPLETION VECTOR 

INTERRUPT LEVEL 

RESERVED 

UNK I RESERVED I TT I MT ADDRESS MODIFIER 

BUFFER ADDRESS 
(Or Scatter/Gather Ust Address *) 

MAXIMUM TRANSFER LENGTH 
(Or Scatter/Gather element Count *) 

RESERVED 
(Or Scatter/Gather Total Transier length *) 

RESERVED 

! IMIT A"''''Dr:~~ ............ ,.,.,wrl. ... w...II 

SCSI BYTE 0 SCSI BYTE 1 

SCSI BYTE 2 SCSI BYTE 3 

SCSI BYTE 4 SCSI BYTE 5 

SCSI BYTES SCSI BYTE 7 

SCSI BYTE 8 SCSI BYTE 9 

SCSI BYTE 10 SCSI BYTE 11 

* Scatter/gather operations only. 

NOTES: Fields set In bold capital letters are returned values. 
All other values are host provided. Reserved fields 
rII.ISt be cleared to 0 by the host. 

Figure 5-1. SCSI Pass-Through IOPB For 12-Byte SCSI Command 

I 0 
Ii 

--

The size of the SCSI Pass-Through IOPB can be adjusted to accommodate different SCSI command 
lengths. For example, to Issue a 12-byte SCSI command, append the 12-byte Command DeSCriptor Block 
starting at word OX10 of the IOPB. 

To determine the length of the SCSI command, the Jaguar examines the Group Code field in Byte 0 of 
the Command Descriptor Block (COB). The possible entries in this field are as follows: 
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Table 5-2. Group Codes For SCSI Commands 

GROUP COB LENGTH 

0 6 Bytes 

1 10 Bytes 

2 (Reserved) 

3 (Reaerved) 

4 (Reserved) 

5 12 Bytes 

8 User Deftned 

7 .... Deftned 

If the command is a Group O. 1. or 5 SCSI command. the Jaguar wli ' , know'the length of the Command 
Descriptor Block (6. 10. or 12 bytes. respectively). In these cases. clear the IOPB Length field of the 
corresponding Command Queue entry to "0". 

If issuing a user-defined SCSI command (Group 6 or 7). you must tell the jaguar how long the command 
is. This is done by filling in the IOPB Length field eX the corresponding Command Queue entry with the 
number of words In the IOPB. The Jaguar wli then calculate the Command Descriptor Block length by 
subtracting the overhead of the IOPB (OX10 words) from the length specified in the Command Queue 
entry. 

The remainder of this section describes the function of each field In the SCSI Pass-Through IOPB. 

HOST-PROVIDED IOPBFIELDS 

The following information must be provided In the IOPB for the SCSI Pass-Through command: 

COMMAND CODE (2 BYTES) 

this field must be set to 0X20 to execute the SCSI Pass-Through command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

INTERRUPT ENABLE 
SCATTER/GATHER 

-----~'SUPPRESS SYNCHRONOOS TRANSFERS 
'-------.... iRESERVED 

'----------~TRANSFER DIRECTION 
'----------------~·RE~R~D 

BH 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete interrupt. 
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Bft 1 Scatter/Gather (SG): 

This bit should only be set If the command Involves a scatter/gather operation. When 
scatter/gather is enabled, the following fields are defined differently than for non
scatter/gather: Address Modifier /MemoryTypeJTransferType, Buffer Address, Maximum 
Transfer Length, and the Reserved field at Words 0xC - 0x0. For a detaUed discussion, 
please refer to .... Scatter/Gather Operations,·. 

8ft 2 Suppress Synchronous Transfe,. (SS): 

Setting this bit in the first pass-through command sent to a device causes the Jaguar 
to disable synchronous transfers with that device. The Jaguar must be reset to re-enable 
synchronous transfers with that device. This bit is provided as a work around in the 
event a device does not process the synchronous transfer request message correctly. 
Thus, the bit should be cleared for normal operations. 

Bits 3-7 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

Bit 8 VMEbus Transfer Direction (DIR): 

This bit specifies the direction of the data transfer over the VMEbus, as follows: 

II BIT 8 I VMEbus DIRECTION ~ 
I~:--~I-----~---~-m-~-~-~-~-~-E-;-~------I 

BHa 9-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ' I 0 I 
iii j I I I : ERROR COMPLET I ON VECTOR 

L... --------------..-NORMAL COMPLETION VECTOR 

Bits 0-7 Error Completion Vector: 

This value specifies the interrupt vector used when notifying the host of command 
completion with error. 
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BIts 8-15 Normal Completion Vector: 

This value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 : 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~O I 
i , i L...i --,_~ 

INTERRUPT LEVEL 
L.------------..RESERVED 

Bits 0-2 Interrupt Level (LVL): 

These bits set the interrupt level used by the Jaguar to assert a Command Complete 
interrupt on the VMEbus. Values of 0 through 7 are allowed, but a level of 0 is allowed 
only when interrupts are disabled Qnterrupt Enable bit = 0 in the Command Options 
word). 

Bita 3-15 Reservac:l: 

These bits are reserved and must be cleared to 0 by the host. 

ADDRESS MODIFIER/MEMORY TYPE TRANSFER TYPE (2 BYTES) 

These bytes specify the address modifier, memory type, and transfer type to be used 
for all VMEbus transfers associated with the command. 

NOTE 

'------.... ADDRESS MOO I FIER 
L...----------.....:MORY TYPE 

'--------------.... TRANSFER TYPE 
'------------------..RESERVED 

'--------------------.... UNIC 

BIts 0-7 Address Modifier: 

This byte specifies the address modifier to be used by the Jaguar for all VMEbus data 
transfers associated with this command. 
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Bits 8-9 Memory Type (MY): 

This 2-bIt field specifies the width d data transfers. Permitted values are as follows: 

Table 5-3. Memory Type For SCSI Pass-Through Command 

BIT 9 BIT 8 MEMORY TYPE 

0 0 (RESERVED) 

0 1 16-BIT TRANSFERS 

1 0 32-BIT TRANSFERS 

1 1 SCATTER/GATHER UST RESIDES IN SHORT iiO* 

* Valid only for Scatter/Gather operations 

Bits 10-11 Transfer Type (IT): 

This 2-bit field specifies the type of data transfer to be performed. Permitted values are 
as follows: 

Table 5-4. Transfer Type for SCSI Pass-Through Command 

BIT 11 BIT 10 TRANSFER TYPE 

0 0 NORMAL TYPE 

0 1 BLOCK MODE 

1 0 (RESERVED) 

1 1 (RESERVED) 

BIts 12-14 Reserved (RSRV): 

These bits are reserved and must be cleared to 0 by the host. 

Bft 15 Unk (LNK): 

This bit should only be set if you are linking scatter/gather lists. Refer to 
, , Scatter/Gather Ust Unking,·. 

BUFFER ADDRESS (4 BYTES) 

This field specifies the address at which the Jaguar wli begin the data transfer. If the 
Jaguar is addressing system memory, the value in the field is a VMEbus address. If the 
address is in short I/O, the value is an offset from the Jaguar's short I/O base address. 
If scatter/gather is enabled, this field is the address of the scatter/gather list. 
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15 

BUFFER ADDRESS 
LSW (Or Address Of Scatter/Gather List) 

MAXIMUM TRANSFER LENGTH (4 BYTES) 

This field specifies the maximum number of bytes that may be transferred by the 
command. If no data is to be transferred, a Transfer Length of zero should be specified. 
When scatter/gather Is enabled, this field contains the number of scatter/gather 
elements. 

15 

MSW 

LSW 
MAXIMUM TRANSFER LENGTH 

(Or Scatter/Gather Ele.ent Count) 

RESERVED (4 BYTES) 

Unless scatter/gather Is enabled, words axe and OXD of the SCSI Pass-Through lOPS 
are reserved and must be cleared by the host. For scatter/gather operations, this field 
specifies the sum of tbe individual element entry counts. See' , Scatter/Gather 
Operations.· for detals. 

UNIT ADDRESS (2 BYTES) 

This field specifies the SCSI bus and the address of the target device. 

SCSI DEVICE ID 
'--------+LOGICAL UNIT NUMBER 

L...-------+SCSI BUS SELECTION 
L...--------------..... RESERVED 

BIta 0-2 SCSI Device 10 (SCSI 10): 

These three bits are the SCSI Bus 10 (SCSI 10) of the specified device. 

Bita 3-5 logical Unit Number (WN): 

These bits describe the SCSI logical Unl Number (LUN) of the specified device. 

BIt 6 SCSI Bus Selection (BUS): 

The SCSI Bus Selection (BUS) bI selects which of the two SCSI buses the Jaguar uses 
when executing the command. When the BUS blis cleared to 0, the Jaguar executes 
the command over the primary SCSI bus (port 0). When set to 1, I uses the secondary 
SCSI bus (port 1). 
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BIts 7-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

SCSI COMMAND BYTES 

The SCSI Command Bytes specify the bytes that the Jaguar passes unchanged across 
the SCSI bus to the selected SCSI device. As discussed at the beginning of this section, 
the Jaguar determines the length of the Command Descriptor Block by looking at the 
group code in SCSI Byte 0 a the IOPB. 

As noted previously, the length a vendor-unique SCSI commands (Group 6 or 7) must 
be specified in the IOPB Length field a the corresponding Command Queue entry. The 
Jaguar calculates the Command Descriptor Block length by subtracting the overhead 
a the IOPB (OX10 words) from the length specified in the Command Queue entry. 

RETURNED VALUES 

Upon command completion, the following information is provided by the Jaguar in the returned 
lOPS for the SCSI Pass-Through command. 

RETURN STATUS (2 BYTES) 

This field provides the return status for the command. 

i I I I 
I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 3 I 2 I 1 I 0 ! 

I I ERROR COOE 
PASS-BA~ATUS 

BIts ~7 Error Code: 

The Error Code byte describes the status of the controller at the end of the command 
response. Any non-zero value is an error code. A list of Jaguar error codes is provided 
in Appendix C. 

BIts 8-15 Pau-Back Status: 

This value is the SCSI status byte returned by the target device. It is not changed by 
the Jaguar. 
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SCSI RESET (0x22) 

The SCSI Reset IOPB Instructs the Jaguar to reset the SCSI bus identified by the command. It terminates 
all pending commands on the SCSI bus. A Command Complete with Error wll be Issued for each 
command terminated as a result of the SCSI Reset command. 

NOTE 

When the host Issues a Reset SCSI Bus IOPB through the Master Command Entry. all work queues with 
commands adive on the specHied SCSI bus will have those commands returned with a SCSI reset error 
status. In addition. the work queues corresponding to those commands will be frozen If the Freeze Work 
Queue on Reset option Is enabled. (This option is enabled when the Jaguar is initialized. For details, 
see the Error Recovery Flags field In the Controller Initialization Block.) 

Normally. this command is used only In an to attempt to recover from an unusual error condition. 

Word. 15 114 113 112 111 110 1 9 I 8 1 7 .1 8 I 5 1 4 I 3 1 2 1 1 1 0 

oxo COMMAND CODE (0X22) 

0X1 COMMAND OPTIONS 

0X2 RETURN STATUS 

0X3 (RESERVED) 

OX4 NORMAL COMPLETION VECTOR I ERROR COMPLETION VECTOR 

0x5 INTERRUPT LEVEL 

0X8 
To (RESERVED) 
oxd 

OXE SCSI BUS 10 

NOTE: Reserved fields nut be set m 0 by the host 

Figure 5-2. SCSI RESET IOPB 

The following section describes the function of each field In the SCSI Reset IOPB. 

HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the IOPB for the SCSI Reset command: 
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COMMAND CODE (2 BYTES} " . -, 

This field must be set to 0x22 to execute the SCSI Reset command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I g 
I I 1 Interrupt Enable 

-. ---------.... Reserved 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

Bits 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

Thasa rilC; bj16S sp6Cifj the VMEbus jiittnlupl vectors that the Jaguar wii use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 ~ 
1 1 1 I I I ERROR CCltPLETION VECTOR 

L... -------------... NORMAL C04PLETION VECTOR 

BIts 0-7 Error Completion Vector: 

This value specifies the interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 : 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
1 _ 1 -.1 --,_~ 

ERROR CCltPLETION VECTOR 
---------------...NORMAL COtPLETION VECTOR 
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BIta G-2lnterrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values of 0 through 7 are allO\Yed, but a level of 0 Is allowed 
only when interrupts are disabled (Interrupt Enable bit = 0 In the Command Options 
word). 

BIta 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

SCSI BUS 10 (2 BYTES) 

This field identifies which bus Is to be reset. 

I 15 I ;' I 13 I 12 I 11 I 10 I 9 I B ! 7 I 6 I 5 I ' I 3 I 2 I 1 I ~ ! 
I RESERVED 

SCSI Bus selection (BUS) 

BIts 0-14 Reserveci: 

These bits are reserved and must be cleared to O. 

BIt 15 SCSI Bus Selection (BUS): 

The SCSI Bus Selection (BUS) bit selects which of the two SCSI buses the Jaguar uses 
when executing the conmand. When the BUS bit Is cleared to 0, the Jaguar executes 
the command CN8r the primary SCSI bus (port 0). When set to 1, It uses the secondary 
SCSI bus (port 1). 

RETURNED VALUES 

Upon command completion, the following information Is provided by the Jaguar in the returned 
IOPB for the SCSI Reset conmand: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided In Appendix C. 
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PRINTER PORT IOPB (Ox23) 

This command is used to Issue Instructions to a printer connected to the Jaguar's printer port. Before 
issuing a Printer Port lOPS, the host must Initialize the port using the Initialize Printer Port command. 

For additional information on the printer port, please refer to Chapter 6. 

The format of the Printer Port lOPS is as follows: 

Word. 15 114 113 112 111 110 Ie 18 i 7 i 6 i 5 i 4 i 3 i 2 

OXO COMMAND CODE (0X23) 

0X1 COMMAND OPTiONS 

0X2 RETURN STATUS 

0X3 RESERVED 

i 1 

OX4 NORMAL COMPLETION VECTOR I ERROR COMPLETION VECTOR 

0X5 

0X6 

0X7 

0X8 

(1)c9 i 

OXA 

0X8 

axe 
OXD 

OXE 

OXF 
To 

0X15 

INTERRUPT lEVEL 

RESERVED 

RESERVED I 1T I MT I ADDRESS MODIFIER 

BUFFER ADDRESS 

MAXIMUM TRANSFER LENGTH 

PRINTER TRANSFER LENGTH 

RESERVED I 
RESERVED 

NOTES: Fields set In bold capital letters .-e returned values. 
AI other values are host provided. Reaerved fields 
ITI.Ist be aa.ed to 0 by the host 

Figure 5-3. Printer Port lOPS 

PRINTER STATUS 

The remainder of this section describes the function of each field in the Printer Port IOPB. 

HOST-PROVIDED IOPB FIELDS 

i 0 

The following Information must be provided in the lOPS for the Printer Port command: 

COMMAND CODE (2 BYTES) 

This field must be set to 0X23 to execute the Printer Port command. 
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COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
iii iii N, TERRUP, TENABLE 

I I RESERVED 
PAPER INSTRUCTION 

'"-. --------------..... iRESERVED 

an 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

&Ita 1-7 Reserved: 

These bits are reserved and must be cleared to' 0 by the host. 

Bft 8 Paper InstrucUon (PI): 

Setting the Paper instruction bit causes the Jaguar to transfer aii of the data specified 
In this IOPB to the printer with the Paper Instruction Interface signal active. The Paper 
Instruction signal Is only supported by Dataproducts printers. 

BIts 9-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR (2 
BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar wli use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 ~ 
iii i I I ERROR aJ1PLETlON VECTOR 

L.... ---------------..,NORMAL aJ1PLETlON VECTOR 

&Ita ~7 Error Completion Vector: 

This value specifies the Interrupt vector used when notifying the host of command 
completion with error. 

Bita 8-15 Normal CompleUon Vector: 

This value specifIeS the Interrupt vector used when notifying the host that the command 
completed without error. 
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INTERRUPT LEVEL (2 BYTES\ .. .. .. . . .-. .. - - - - - - , 

This field specifies the VMEbus Interrupt level used to notify the host of a command 
compietion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 : ~ I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 2Co 
I _ I L..-l --,-r--J 

INTERRUPT LEVEL 
, • RESERVED 

BIts 0-2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values eX 0 through 7 are allowed. but a level of 0 Is allowed 
only when interrupts are disabled Onterrupt Enable bit = 0 in the Command Options 
word). 

Bits 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

ADDRESS MODIFIER/MEMORY TYPEITRANSFER TYPE (2 BYTES) 

These bytes specify the address modifier. memory type. and transfer type to be used 
for all VMEbus transfers associated with the command. 

-----... ADDRESS MOOIFIER L...----------.... IEMORY TYPE 
'----------------..TRANSFER TYPE a...-----------------... RESERVED 

Bits 0-7 Address Modifier: 

This byte specifies the address modifier to be used by the Jaguar for all VMEbus data 
transfers associated with this command. 

BIts 8-9 Memory Type (UT): 

This 2-bIt field specifies the width of data transfers. Permitted values are as follows: 

Table 5-5. Memory Type For Printer Port Command 

BITe BITe MEMORY TYPE 

0 0 RESERVED 

0 1 16-BIT TRANSFERS 

1 0 32-BIT TRANSFERS 

1 1 RESERVED 
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BIts 10-11 Transfer Type (TT): 

this 2-b1t field specifies the type m data transfer to be perfonned. Permitted values are 
as foilOYlS: 

Table 5-6. Transfer Type For Printer Port Command 

err 11 err 10 TRANSFER TYPE 

0 0 NOAMALMODE 

0 1 BLOCK MODE 

1 0 RESERVED 

1 1 RESERVED 

BIts 12-15 Reserved (RSRy): 

These bits are reserved and must be cleared to 0 by the host. 

BUFFER ADDRESS (4 BYTES) 

This field specifies the address In system memory at which the Jaguar will begin the 
data transfer. 

15 

BUFFER ADDRESS 
LSW 

MAXIMUM TRANSFER LENGTH (4 BYTES) 

this field specifies the maximum number m bytes that may be transferred by the 
command. 

15 

MSW 

LSW 
MAXIMUM TRANSFER LENGTH 

The Jaguar must perform either word (16 bit) or long word (32 bit) transfers across the 
VMEbus. Therefore, the MaxImum Transfer Length field cannot contain an odd number 
m bytes. It must be rounded up to the nearest word or long word boundary. depending 
on the size specified In the Memory Type field. 

Entering a length m zero In both the MaxImum Transfer Length field and In the Printer 
Transfer Length field causes the Jaguar to retum the IOPB with the current printer 
status. 
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PRINTER TRANSFER LENGTH (4 BYTES) 

Since the Jaguar can not transfer odd-byte-length data across the VMEbus, the Printer 
Transfer Length fleid Is used to specify the exact number of bytes to be transferred to 
printer. 

PRINTER TRANSFER LENGTH 
LSW 

The above field must contain the exact count of bytes to be sent to the printer and must 
be filed In on each lOPS. 

RETURNED VALUES 

Upon command completion, the following information is provided by the Jaguar in the returned 
lOPS for the Printer Port command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes is provided In Appendix C~ 
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PRINTER STATUS (1 BYTE) 

This field contains the state of the printer status control lines at the completion of the 
data transfer. Only those lines which were enabled when the printer port was Initialized 
will be reported (Refer -Status Change Interrupt Enablej. The definition of the bits In 
this field vary depending on the printer type. as listed below. 

Table 5-7. DefInition Of Printer Status Bits 

DATAPRODUcr DEFINmON (ACTIVE HIGH) 

BIT 7 Soflw.-e Readable Jumper 1 • DataproducIB, 0 • Cenb'Onics 

BITe Papa" Movement 

BITS Top OfFonn 

BIT 4 Bottom Of Form 

BIT 3 cable On 

BIT 2 Parity Error 

BIT 1 Onlne 

BIT 0 Ready 

CENTRONICS STATUS DEFINmON (ACTIVE HIGH) 

BIT 7 Soflw.-e Readable Jumper 1 • Dataproducts, 0 • Cenb'Onics 

BITe Busy 

BITS Reserved - value relUmed rmy be either 0 or 1 

BIT 4 Reserved - value ra1Umed may be either 0 or 1 

BIT 3 Reserved - value returned may be either 0 or 1 

BIT 2 Papa"~ty 

BIT 1 Select 

BIT 0 FILlIt 
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RETURNED VALUES FOR PRINTER STATUS CHANGE INTERRUPT 

If status change Interrupts were enabled when the printer port was Initialized. the following takes 
piace when a status change occurs. The Jaguar generates an Interrupt and posts the 
information shown below to the Command Response Block. 

Word * 15 114 113 112 111 110 1 8 1 8 1 7 1 6 1 5 I .. 1 3 1 2 I 1 1 0 II 

OXO 
OX1 
TO 
OX5 

COMMAND RESPONSE STATUS WORD I 
(RESERVED) 

PRINTER STATUS RETURN CODE 

figure 5-4. Returned Information For Printer Status Change Interrupt 

The Status Change bit (Bit 7) in the Command Response Status Word is set. and an image of 
the printer's status lines is returned. The bits in the Printer Status field have the same definition 
as in the Printer Status field in the Printer Port IOPB (see above). The value in the Return Code 
field should be 0X90 (printer Status Change). 

NOTE 
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PERFORM DIAGNOSTICS (Ox40) 

The Perform Diagnostics command causes the Jaguar to perform a set of pass/fail seIf-diagnostic tests 
that are more extensive than those performed during the power-up self test. These seIf-diagnostic tests 
include an extensive RAM test (scratchpad, buffer, and event RAM). All of the tests are performed, and 
then the status of each test Is reported back In the Command Response Block. Due to the nature of 
these tests, the Perform Diagnostics command cannot be executed whle the Jaguar Is operating. The 
Jaguar returns an error If this command Is Issued whle ANY other command Is queued. 

Since It takes 15 - 20 seconds for the Jaguar to complete such a thorough seIf-diagnostic routine (and 
due to the relative completeness of the power-up self tests), this command probably should not be used 
as part of the normal Initialization routine In a system driver. 

The Perform Diagnostics command must be Issued through the Master Command Entry to Work Queue 
O. 

After executing this command, It Is necessary to reset the 4210 before Issuing additional commands to 
It. 

WORD. 15 1 14 

oxo 

0X1 
To 

OXD 

OXE 

OXF· 

0X10 

0X11 

0X12 

0X13 

113 I 12 111 1 10 19 I 8 1 7 1 615 I 4 1 3 1 2 I 1 I 0 

COMMAND CODE (OX40) 

RESERVED 

ROM TEST RESULT 

SCRAm.AD RAM TEST RESULT 

BUFFER RAM TEST RESULT 

EVENT RAM TEST RESULT 

PRIMARY SCSI PORT REGISTER TEST 

SECONDARY SCSI PORT REGISTER TEST 

NOTES: 
Fields IBlln bold capttalletters ... returned Values. 
AI other values .. host provided. Reserved fields 
I1I.ISt be cIea'ed 10 0 bV the host. 

Figure 5-5. Perform Diagnostics lOPS 

The remainder of this section describes the function of each field In the Perform Diagnostics IOPB. 

HOST-PROVIDED IOPB FIELDS 

I 

The following Information must be provided In the lOPS for the Perform Diagnostics command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX40 to execute the Perform Diagnostics command. 
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RETURNED VALUES 

Upon command completion. the following Information is provided by the Jaguar in the returned 
IOPB for the Perform Diagnostics command: 

ROM TEST RESULT (2 BYTES) 

These bytes return the status r:A the ROM Test. A test result of OxFFFF indicates that the 
test completed successfully. Any other vaiue indicates that the test faMed. 

SCRATCH PAD RAM TEST RESULT (2 BYTES) 

These bytes return the status r:A the Scratchpad RAM Test. A test result of OxFFFF 
indicates that the test completed SllCC8Ssfully. Any other value indicates that the test 
faled. 

BUFFER RAM TEST RESULT (2 BYTES) 

These bytes return the status of the Buffer RAM Test. A test result of OXFFFF indicates 
that the test completed successfully. Any other value indicates that the test failed. 

EVENT RAM TEST RESULT (2 BYTES) 

These bytes return the status of the Event RAM Test. A test result of OxFFFF indicates 
that the test completed successfully. Any other value Indicates that the test fallect 

PRIMARY SCSI PORT REGISTER TEST (2 BYTES) 

These bytes return tt}e status of the Primary SCSI Port Register Test. A test result of 
OXFFFF Indicates that the test completed successfully. Any other value indicates that 
the test faled. 

SCSI SECONDARY PORT REGISTER TEST (2 BYTES) 

These bytes return the status of the SCSI Secondary Port Register Test. A test result of 
OXFFFF indicates that the test completed successfully. Any other value indicates that 
the test faled. 
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INITIALIZE CONTROLLER (Ox41) 

The Initialize Controller command configures the Jaguar for use In a particular system. The host must 
issue this command before the Jaguar can engage In any activity on the SCSI bus. 
This command must be issued through the Master Command Entry to Work Queue O. 

The format of the lOPS for the Initialize Controller command Is: 

Word • 

oxo 

0X1 

0X2 

0X3 

OX4 

OKS 

0X6 

00 I 

0X8 

0X9 

OXA 

oxe 

axe 

OXD 

15 I 14 113 112 111 110 19 18 17 I 6 15 I 4 I 3 1 2 11 

COMMAND CODE (OX41) 

COMMAND OPTlONS 

RETURN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR I ERROR COMPLETION VECTOR 

RESERVED 

INTERRUPT LEVEL 

RESERVED 

i 
i TT I MT i ADDRESS MODIFIER 

BUFFER ADDRESS 

MAXIMUM TRANSFER LENGTH 

RESERVED 

NOTES: 
Fields eat In bold caplbllletters .-e I'81Umed vllues. 
AI other values .-e host provided. Re8aNecI fields 
nust be cleared to 0 by the hoat. 

figure 5-6. Initialize Controller lOPS 

10 

II 

The remainder of this section describes the function of each fieIcIln the Initialize Controller IOPB. 

HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the lOPS for the Initialize Controller command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX41 to execute the Initialize Controller command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 
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i __ i __ i __ i __ i __ i __ i _ i _ i _ i _ i _ i _ i _ i _ i _ i _ i 
I 1) I 14 I 1j I II I 11 I 10 I Y I 8 I 7 I 6 I ~ I 4 I 3 I Z I 1 I O~ 

i r I INTERRUPT ENABLE 
L--~=====~~-*RESERVED 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

Blta 1-15 Reserved: 

These bits are reseNed and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

1 ;5 1 14 1 13 1 12 : 11 1 10 19 1 ~ 1 f 1 6 1 5 1 4 ! 3 I 2 I 1 I ~ ~ 
L-. -----..-ERROR COMPLETION VECTOR 

L...----------------..NORMAL COMPLETION VECTOR 

This value specifies the interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 ~ 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
i _ I I i 

I I .INTERRUPT lEVEL 
L-. -----------..... RESERVED 

Bits 0-2 Interrupt Level (LVL): 

These bits set the interrupt level used by the Jaguar to assert a Command Complete 
interrupt on the VMEbus. Values of 0 through 7 are allowed, but a level of 0 is allowed 
only when interrupts are disabled Onterrupt Enable bit = 0 in the Command Options 
word). 
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&Ita 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

ADDRESS MODIFIER/MEMORY TYPE TRANSFER TYPE 
(2 BYTES) 

These bytes specify the address modifier, memory type, and transfer type to be used 
for all VMEbus transfers associated with the command. 

'--------..ADDRESS MOO I FIER 
'-----------~~*-YTY~ 

'--------------.... TRANSFER TYPE 
'-----------------------------...---..RE~R~D 

&Ita 0-7 Address Modifier: 

This byte must be cleared to OXOO In the Initialize Controller Command. 

BIts 8-9 Memory Type (UT): 

The only valid entry In this 2-b1t field is 0X3 (data is located in short I/O space). 

Table 5-8. Memory Type Field For Initialize Controller Command 

BIT 9 lIT 8 MEMORY TY~ 

0 0 (RESERVED) 

0 , (RESERVED) , 0 (RESERVED) , , Data is contained in short 1/0 

&Ita 10-11 Transfer Type (TT): 

this 2-bit field must be cleared to O. 

&Ita 12-15 Reserved (RSRy): 

These bits are reserved and must be cleared to 0 by the host. 
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BUFFER ADDRESS (4 BYTES) 

This field contains the offset of the Controller Initialization Block from the short I/O base 
address. 

15 

MSW 
BUFfER ADDRESS 

LSW 

MAXIMUM TRANSFER LENGTH (4 BYTES) 

This field specifies the maximum number of bytes that may be transferred by the 
command. 

15 

MSW 
MAXIMUM TRANSFER LENGTH 

L~ 
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CONTROLLER INITIAUZATION BLOCK 

The Buffer Address of the Initialize Controller IOPB points to a list of Initialization parameters called the 
Controller Initialization Block (ClB). The host must assemble the Controller Initialization Block In the Host 
Usable Space (HUS) before issuing the Initialize Controller command. Once It Issues the Initialize 
Controller command, the host cannot modify the ClB untllt receives a Command Complete Interrupt for 
the Initialize command. 

The format of the Controller Initialization Block Is as follows: 

WORD 15 1 14 113 112 111 110 1 8 1 8 1 7 1 8 1 5 1 4 1 3 1 2 t 1 I 0 
oxo NUMBER OF COMMAND QUEUE ENTRIES IN SHORT 1/0 

0X1 DMA BURST COUNT 

0X2 CONTROLLER NORMAL COMPLETION LEVELNECTOR 

0X3 CONTROLLER ERROR COMPLETION LEVELNECTOR 

OX4 PRIMARY SCSI BUS 10 

0X5 SECONDARY SCSI BUS 10 

0X6 I COMMAND RESPONSE BlOCK OFFSET II 

0X7 
SCSI SELECTION nMEOUT (IN MIWSECONDS) 

0X8 

0X9 
WORK QUEUE 0 COMMAND nMEOUT 

OXA 

oxs 
oxc 

VMEBUS nMEOUT (0 • 100maec nMEOUT) 

oxo 
RESERVED 

OXE 

OXF OFFBOARD CRB MEMORY TYPEITRANSFER TYPEIADDRESS MOD. 

0X10 HOST MEMORY ADDRESS 
FOR OFFBOARD COMMAND RESPONSE BLOCK 

0X11 (H otrboM:l CRB Is being ImpIemanted) 

0X12 ERROR RECOVERY FlAGS 

0X13 RESERVED 

Figure 5-7. Controller Initialization Block 

The following Is a description of each field In the Controller Initialization Block. 
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NUMBER OF COMMAND QUEUE ENTRIES I~ AVT~S\ -_. _ .. _-_ .... -- ------------- --------------,------, 

This field sets the number eX entries In the Command Queue. The Command Queue 
must have at least one entry. The maximum number of entries varies greatly depending 
on the application. If you are using onboard IOPBs, which require that both the 
Command Queue entry and Its corresponding IOPB be written to Host Usable Space 
In short I/O, the maximum number cI entries Is relatively limited. A typical setup for 
onboard IOPBs Is a 1o-entry Command Queue. (Note, however, that each CQE/IOPB 
only resides in short 110 for a very short period cI time before being transferred into the 
appropriate work queue.) 

A much larger Command Queue Is allowed In applications using offboard IOPBs. in 
which the Jaguar DMAs IOPBs directly from system memory into the appropriate work 
queue. (See" Offboard IOPBs,· Chapter 6.) Nevertheless, the size of the Command 
Queue is stll appIication-dependent. The rnaximwn number of Command Queue entries 
In a setup using offboard IOPBa typically ranges from 60 to 100 entries. 

DMA BURST COUNT (2 BYTES) 

The DMA Burst Count specHies. In bytes, the number eX VMEbus transfers perfonned 
In a single burst before releasing and re-requesting the bus. The maximum burst values 
are 128 (512 + 4) for 32-bIt transfers or 256 (512 + 2) for 16-bIt transfers. Setting the 
burst count to 0 will specify the maximum burst size. VMEbus transfers are either 16-bit 
or 32-bit; therefore, the burst count should be a byte multiple of the transfer size (i.e. 
2,4,6 ... 256 for 16-bit transfers or 4,8,12 .•. 128 for 32-b1t transfers). 

CONTROLLER NORMAL COMPLETION LEVEUVECTOR 
(2 BYTES) 

This field specHies the Interrupt level and vector that the Jaguar wll use when reporting 
the normal completion eX the following two commands: 1) Flush All Queues and Report, 
and 2) Flush All Queues. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
iii I I i I 

I I : I NTERRUPT VECTOR 
L.-. ----------...... -INTERRUPT LEVEL 

'-----------------... RESERVED 

BIts ~7lnterrupt Vector (IV): 

These bits set the Interrupt vector used by the Jaguar when reporting normal controller 
Interrupts. 

Blta 8-10 Interrupt Level (IL): 

These bits are the Interrupt level used by the Jaguar when reporting normal controller 
interrupts. The host sets these bits and the Jaguar does not modify them. 

BIts 11-15 Reserved (RSRy): 

Bits 11 through 15 are reserved and should be cleared to 0 by the host. 

5-27 



INTERPHASE CORPORA110N 

CONTROLLER ERROR COMPLETION LEVEUVECTOR (2 BYTES) 

This field speclies the Interrupt level and vector that the Jaguar wli use when reporting 
a variety of controller errors. Such errors wli not generate an interrupt if the interrupt 
level is set to O. However. the board wli &til report such errors to the Command 
Response Block. For additional Information on this field. refer to -Controller Error 
Interrupt and Vector-. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ' I 0 I 
I I I I I i I 

I I :INTERRUPT VECTOR 
L.... -----------.-.-INTERRUPT LEVEL 

L-.----------------..RESERVEO 

BIts 0-7 Interrupt Vector (IV): 

This byte Is the Interrupt Vector used by the Jag .. when reporting Controller Error 
Interrupts. 

Bita 8-10 Interrupt Level (IL): 

These bits set the Interrupt Level used by the Jaguar when reporting the Controller Error 
Interrupts. 

BIts 11-15 Reserved (RSRy): 

Bits 11 through 15 are reserved and should be cleared to 0 by the host. 

PRIMARY SCSI BUS 10 (2 BYTES) 

The Primary SCSI Bus 10 specifies the 10 the Jaguar uses for the SCSI bus address on 
Port O. The Jaguar can either use Its defat.* 10 or It may use the value given In bits 0 
through 2. 

I 15 I 14 I 13 I 12 I " I 10 I 9 I 8 I 1 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
I I Iii I I :=~:rr SCSI IUS ID 

L.... -------------.-.;RESERVED 

Bits 0-2 Primary SCSI Bus ID (lD): 

H BIt 3 (OFT) Is cleared. the value stored In this field wli be used by the Jaguar as the 
Primary SCSI Bus 10. This field may have any value from OXO to OX7. 

BIt 3 Default (DFT): 

SettIng the Default bit to '1'enables the Jaguar to use the default 10 specified by Switch 
Block SW1 . Clearing the Default bit causes the Jaguar to use the 10 specified In the 10 
field (bits 0-2) of this Word. 

Bita 4-15 Reserved (RSRy): 

These bits are reserved and must be cleared to 0 by the host. 
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SECONDARY SCSI BUS In I~ AVTI=~\ --- ----- ---- ---- --- -- ,- -- ---, 
The Secondary SCSI Bus 10 specifies the 10 the Jaguar uses for the SCSI bus address 
on Port 1. The Jaguar can either use Its defat* 10 or it may use the value given in bits 
o through 2. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
I I I I I 

I I I :PRIMARY SCSI BUS ID 
,===-==~~-DEFAULT 

I "RESERVED 

BIts 0-2 Secondary SCSI Bua 10 (10): 

The host uses these 3 bits to specify the SCSI 10 the Jaguar is to use for Port 1 when 
the OFT bit Is 'fl. this field may have any value from OXO to OX7. 

BH 3 OefauH (OFT): 

Setting the Default bit to "1 1 enables the Jaguar to use the default 10 specified by the 
SCSI daughter cards jumpers. Clearing the Default bit causes the Jaguar to use the 10 
specified in the 10 field (bits 0-2) of this Word. 

BIta 4-15 Reserved (RSRV): 

These bits are reserved and must be cleared to 0 by the host 

COMMAND RESPONSE BLOCK OFFSET (2 BYTES) 

The Command Response Block Offset word specHies the starting address of the 
Command Response Block. By setting the Command Response Block Offset, the host 
Is also specifying the length of the largest IOPB that can be transferred to the Jaguar. 
The largest IOPB Is equal to the offset of the Controller Specific Space (Ox788) minus 
the Command Response Block Offset, minus 12 bytes. If the Command Response Block 
Offset Is OX73C, for example, the largest IOPB cannot exceed 64 bytes (OX788 - OX73C -
OXC). 

The Command Response Block Offset must allow for a Command Response Block of 
at least 18 bytes so that there wli always be enough room In the Command Response 
Block to Include the status bytes of the returned IOPB. Attempting to use a Command 
Response Block Offset that would resldt in a Command Response Block of less than 18 
bytes wli resUt In the Initialize Controller Command completing with an error. 

SCSI SELECTION TIMEOUT (4 BYTES) 

The selection timeout causes an IOPB to be terminated with an error status if a device 
does not respond to selection within the programmed period of time. It Is specified in 
Increments of 1 mllisecond. The same value Is used for all devices. A value of '0' 
specifies an Infinite timeout. In general, selection tlmeouts do not require error handling. 
They simply prevent the board from becoming locked up by trying to select a device 
that does not exist. 
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WORK QUEUE 0 COMMAND TIMEOUT (4 BYTES) 

This timeout specifies a timeout value for commands Issued through Work Queue O. This 
field Is specified In Increments m approximately 256msec. A value eX 0 specifies no 
timeout. The Jaguar notifies the host man IOPB timeout by use of the Controller Error 
interrupt. This Interrupt wli be used to return error status without retumlng the 10PB that 
caused the error. Bit 7 eX the Command Response Status Word allows the allows the 
host to determine the source m the aTOI'. Also data returned In the command response 
block has been defined to specify the type m aTOI'ttm has occurred. Refer to .... Error 
Recovery Tools· In Chapter 6 for additional detail. 

VMEBUS TIMEOUT (4 BYTES) 

ThIs long word field specifies the length m time the Jaguar wli walt for a VMEbus 
transfer to complete. A value m '0' specifies a tineout m 100 mlliseconds. Any other 
value specifies a timeout value In Increments m approximately 30 mlliseconds. 

OFFBOARD MEMORY TYPEITRANSFER 
TYPE/ADDRESS MODIFIER (2 BYTES) 

This field Is Intended for applications which use the Jaguar's offboard IOPB feature (see 
.... Ofiboard iOPBs!! in Chapter 6. ii this iieid and the Ofiboard Command Response 
Block Address field (below) are '0', the Jaguar wli post the Command Response Block 
to the short I/O space only. If these fields are non-zero, then the Jaguar wll also post 
the Command Response Block to the specified otfboard address. 

The Ofiboard Command Response Block Memory Type/Transfer Type/Address Modifier 
field are used when writing the Command Response Block to system memory. The 
format eX this field Is as follows. 

-------....ADDRESS MOOIFIER 
--------------------~I~YTY~ 

"--------------.... TRANSFER TY~ 
-------------------------------...RESERVED 

&Ita 0-7 Addr_ModIfler: 

ThIs byte Is the address modifier used for writing the Command Response Block to 
system memory. ThIs byte Is not changed by the Jaguar. 

&Ita 8-9 Memory Type (lIT): 

This two-bit field specifies the data transfer memory width used to write to the otfboard 
Command Response Block. 
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Table 5-9. Memory Type field For Offboard Command Response Block 

lIT 9 lIT a IEIIm' TYPE 

0 0 (RESERVED) 

0 1 16-BIT TRANSFERS 

1 0 32-BIT TRANSFERS , , (RESERVED) 

BIts 10-11 Transfer Type (TT): 

this two-bit field specifies the type cj transfer performed. 

Table 5-10. Transfer Type field For Offboard Command Response Block 

lIT " lIT 10 TRAIISFER TYPE 

0 0 NORMAL MODE 

0 1 BLOCK MODE 

1 0 (RESERVED) 

1 1 (RESERVED) 

BIts 12-15 Reserved (RSRV): 

These bits are reserved and must be cleared to 0 by the host. 

HOST MEMORY ADDRESS FOR OFFBOARD CRB (4 BYTES) 

This field is intended for applications which use the Jaguar's offboard IOPB feature (see 
·Offboard IOPBs· in Chapter 6). This address is used to write the Command Response 
Block to system memory. As noted above, If this field and the Offboard Command 
Response Block Memory Type/Transfer Type/Address Modifier field are both '0', the 
Jaguar will post IOPBs to the onboard Command Response Block only. 

ERROR RECOVERY FLAGS (2 BYTES) 

This field is used to control error recovery features. Currently, one option - Freeze Work 
Queues on SCSI Reset -Is supported: 

I 15 I 14 I 13 I 2 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I I 

I FREEZE WORK QUEUES 
ON SCSI RESET 

'--------------... RESERVED 
Figure 5-8. Error Recovery Options In Controller Initialization Block 
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Setting Bit 0 causes the Jaguar to freeze a work queue If a Reset occurs on the SCSI 
bus whUe a command Is active on the bus from that work queue. With this feature 
enabled, the host ' 'knows· the work queue Is frozen If a command Is retumed from the 
queue with a SCSI bus reset error status. This allaNS it to decide how to handle the 
SCSI reset before permitting new commands to be sent to the device. this Is the 
preferred mode of operation. In general, the bit should only be cleared If you need to 
maintain driver compatibility with earlier firmware that did not freeze work queues after 
a SCSI reset had terminated a convnand from that queue. Refer to Chapter 6, "Error 
Recovery Tools·, for more Information. 

RETURNED VALUES 

Upon command completion, the following information Is provided by the Jaguar In the returned 
IOPB for the Initialize Controller convnand: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided in Appendix C. 
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INITIAUZE WORK QUEUE (Ox42) 

The Initialize Work Queue command Is used to configure Work Queues 1 -14. Each work queue must 
be initialized with a separate Initialize Work Queue command. 

This command must be issued through the Master Command Entry to Work Queue O. 

NOTE 

The format of the Initialize Work Queue IOPB Is as follows: 

--

WORD 15 I 14 I 13 I 12 1 11 1 10 1 9 1 8 1716151413121110 
oxo 

0X1 
0X2 

0X3 

OX4 
0X5 

0X6 
To 
oxo 

OXE 

OXF 

0X10 
0X11 
0X12 
0X13 

COMMAND CODE (OX42) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAl COMPLETION VECTOR I ERROR COMPLETION VECTOR 

INTERRUPT LEVEL 

RESERVED 

WORK QUEUE NUMBER 

WORK QUEUE OPTIONS 

NUMBER OF WORK QUEUE SLOTS 

RESERVED 

COMMAND TIMEOUT 

RESERVED 

NOTES: 
Fields set In boIcIlatters ... returned Values. 
All other values ... host provided. Reserved fields 
nI.Ist be ae.ed 10 0 by the host. 

Figure 5-9. Initialize Work Queue IOPB 

The remainder of this section describes the function of each field in the Initialize Work Queue 
IOPB. 
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HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the IOPB for the Initialize Work Queue command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX42 to executa the Initialize Work Queue command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 ! 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I S 
i , i INTERRUPT ENABLE 

L....-----------..RESERVED 

BH 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

Bits 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTORIERROR COMPLETION 
VECTOR (2 BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 : 11 I 10 I 9 I 8 I 7 I 6 I 51 4 ! 3 I 2 I 1 I 0 ~ 
i , ii, i 

L..-----... ERROR COFLETION VECTOR L..--------------..... NORMAL CCM>LETION VECTOR 

BIts 0-7 Error Completion Vector: 

this value specifies the Interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 
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i i5 i i4 i i3 i 12 i 11 i 10 :_ 9 i 8 i 7 i 6 i 5 i 4 i 3 i 2 i 1 i 0 i 
I _ Iii 

I :INTERRUPT LEVEL 
'-------------........ -RESERVED 

BIts 0-2 Interrupt Level (LVL): 

These bits set the interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values d 0 through 7 are allowed, but a level of 0 Is allowed 
only when interrupts are disabled ~nterrupt Enable bit = 0 in the Command Options 
word). 

Bits 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

WORK QUEUE NUMBER (2 BYTES) 

This number identifIeS which work queue to initialize. Each work queue must be 
assigned a unique number. Valid entries In this field are OX1 • OXE to initialize Work 
Queues 1 - 14, respectively. 

WORK QUEUE OPTIONS (2 BYTES) 

This field Is used to set a variety of options this work queue. 

ABORT ENABLE 
'-----"RESERVED 

'------..FREEZE ON ERROR 
'------.... PARITY ENABLE 

'-------------........ RESERVED 
'---------------------..... INITIALIZE WORK QUEUE 

BIt 0 Abort Enable (AE): 

Setting Bit 0 enables the Jaguar to abort alllOPBs In the work queue, and all IOPBs in 
the Command Queue entry destined for the work queue, when an IOPB from this queue 
completes with an error. 

Clearing the bit disables the aborting of remaining queue entries when one command 
tenninates with an error. (See Queue Entry Control Register, Abort Acknowledge bit). 

BN 1 Reserved (RSRV): 

This bit Is reserved and must be cleared to 0 by the host. 

BIt 2 Freeze on Error (FZE): 

The Freeze Work bit (FZE) Is set during the Work Queue Init command. This attribute 
wli be in effect for that queue only. All commands that do not return a good status will 
freeze the queue. When the host sees a command return from a work queue that has 
Freeze on Error enabled with a SCSI device error, the host must unfreeze (thaw) the 
work queue after taking the error handling steps needed for that particular error. 
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The frozen work queue Is unfrozen by selecting that work queue number In the Thaw 
Queue Register and then setting BI 0 of that register. The Jaguar wli clear the register 
to acknowledge the thawing of the work queue. The Thaw Work Queue Status Register 
Is located In the fourth word of the Master Control/Status Block. 

Refer to Chapter 6, ·Error Recovery Tools·, for a discussion of freeze/thaw work queue 
operation. 

BIt 3 Parity Enable (PE): 

The party Enable bI enables SCSI bus party checking for commands Issued from the 
work queue. 

BIts 4 - 14 Reserved: 

These bIs are reserved and must be cleared to 0 by the host. 

BIt 15 Initialize Work Queue (IWQ): 

The Initialize Work Queue OWQ) bI causes the Jaguar to initialize the work queue even 
If I has been previously initialized. If commands are pending when the Jaguar attempts 
to execute an Initialize Work Queue command, the Initialize Work Queue IOPB will not 
be executed and the IOPB wi return with an error status. 

NUMBER OF SLOTS (2 BYTES) 

ThIs field contains the number of slots In the work queue. Each work queue can have 
as many slots as you want. However, If the total number of commands queued-up in 
the Jaguar's Internal work queues reaches a certain number (approx. 100), the board 
wi not accept additional commands from the Command Queue untl work queue space 
Is freed up. No error message Is generated. 

COMMAND TIMEOUT (2 BYTES) 

ThIs value specifies the maximum time that a command Issued to this work queue 
should take to execute after the device has been selected. This allows each work queue 
(I.e. SCSI device) to run a unique timeout value. The timeout value Is used from the 
successful completion of the selection phase untl the completion d the command on 
the SCSI bus. This timeout Includes all disconnect periods. The timeout Is specified in 
Increments of approximately 256msec. That Is, a value d OX1 in this field specifIeS a 
timeout period of approximately 256msec. NOTE: The actual value may vary between 
220 and 280msec. 

If the timeout value Is non-zero, the Jaguar wli Issue a Controller Error Interrupt when 
the timeout period expires. The Jaguar notifies the host d the command timeout by use 
of the Controller Error Interrupt This Interrupt returns an error status without returning 
the IOPB that caused the error. BI7 of the Command Response Status Word allows the 
allaNS the host to detennine the source of the error. Also, data returned in the 
Command Response Block can be used to help detennine the type of error that has 
occurred. Refer to .... Command TImeour in Chapter 6 for additional information. 
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RETURNED VALUES 

Upon command completion, the following Information is provided by the Jaguar In the returned 
IOPB for the initialize Work Queue command. 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided in Appendix C. 
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DUMP INITIAUZATION PARAMETERS (Ox43) 

The Dump Initialization Parameters command causes the Jaguar to report its current Initialization/setup 
information to the host. This command Is Intended to be used primarily for diagnostic purposes. 

This command must be issued through the Master Command Entry to Work Queue O. 

The format of the IOPB for the Dump Initialization Parameters convnancI Is shown below: 

WORD. 

oxo 

0X1 

0X2 

0X3 

OX4 

OKS 

0X6 

0X7 

0X8 

0X9 

OXA 

oxe 

axe 
oxo 

15 1 14 113 112 t 11 110 1 8 1 8 l 7 I 8 I 5 I 4 I 3 I 2 I 1 I 0 

COMMAND CODE (OX43) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR t ERROR COMPLETION veCTOR 

RESERVED 

INTERRUPT LEVEl 

RESERVED 

i 1T i MT I ADDRESS MODIFIER 

BUFFER ADDRESS 

MAXIMUM TRANSFER LENGTH 

RESERVED 

NOTES: 
Fields sat In bold cepbllettars .. ratumecl values. 
AI other values .. host provided. Reserved fields 
mJSt be cleared 10 0 by the host. 

Figure 5-10. Dump Initialization Parameters IOPB 

I 

The remainder of this section describes the function of each field in the Dump Initialization Parameters 
IOPB. 

HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the IOPB for the Dump Initialization Parameters 
command: 

COMMAND CODE (2 BYTES) 

this field must be set to Ox43 to execute the Dump Initialization Parameters command. 
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COMMAND OPTIONS l~ RVfES\ - -------- ---- -- ------ ,- - - ---, 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
Iii INTERRUPT ENABLE 

&.... ---------~RESERVED 

8ft 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

BIts 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar wAI use to report 
normal command completion and command completion with error. 

I 1~ I 1~ I 1~ I l' I 11 I 1n I 0 I R I 7 I ~ I ~ I ~ I ~ I , I 1 i n I 
, -- I - - I -- I -- ; .. , - - , - , - , . , - I - I - , - , - , . I - I 

i _ I i I 
I :ERROR COMPLETION VECTOR 

L...--------------~-!NORMAL COMPLETION VECTOR 
BIts 0-7 Error Completion Vector: 

This value specifies the interrupt vector used when notifying the host of command 
completion with error. 

Bits 8-15 Normal Completion Vector: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
iii i I &...1 -~: INTERRUPT LEVEL 

L.... -----------...-RESERVED 
Bits 0-2 Interrupt Level (LVL): 

These bits set the interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values eX 0 through 7 are allowed, but a level of 0 is allowed 
only when interrupts are disabled Onterrupt Enable bit = 0 in the Command Options 
word). 
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&Ita 3-15 Reaerved: 

These bits are reserved and must be cleared to 0 by the host. 

MEMORY TYPEITRANSFER TYPE/ADDRESS MODIFIER 
(2 BYTES) 

This specifies the memory type and address modifier to be used for any VMEbus 
transfers associated with the Dump Initialization Parameters command. 

L----~ADDRESS MOOIFIER 
'-----------~JitEMORY TYPE 

L-------------.... TRANSFER TYPE 
"'--------------------.-.RESERVED 

&Ita ~7 Ac:IcIreaa Modifier: 

This byte must be cleared for the Dump Initialization Parameters command. 

BIts 8-9 II emory Type (lIT): 

The only valid entry In this 2-b1t field is OX3, Indicating that the data for this command 
is located In short I/O. 

Table 5-11. Memory Type (MT) FIeld For Dump Initialization Parameters Command 

BIT 9 BIT 8 MEMORY TYPE 

0 0 (RESERVED) 

0 1 (RESERVED) 

1 0 (RESERVED) 

1 1 Data i. cont. f ned in short I/O 

Bits 1~11 Transfer Type (TT): 

These bits must be cleared to o. 

Bits 12-15 Reaerved (RSRV): 

These bits are reserved and must be cleared to 0 by the host. 
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BUFFER ADDRESS (4 BYTES) 

This field specifies the offset into short I/O at which the Jaguar is to start writing the 
initialization parameter list. NOTE: The list should be written Into Host Usable Space. 

I 15 I 14 !,:3 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
I LSU IUFFER ADDRESS I 

MAXIMUM TRANSFER LENGTH (4 BYTES) 

This field specifies the maximum number of bytes that may be transferred by the 
command. 

15 

MAXIMUM TRANSFER LENGTH 
LSW 

Upon command completion, the following information is provided by the Jaguar In the returned 
10PB for the Dump Initialization Parameters command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes is provided in Appendix C. 

The Jaguar also writes the Initialization parameters to the section of short I/O specified 
by the host, as discussed on the next page. 
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DUMP INITIAUZATION PARAMETERS BLOCK 

When It executes the Dump Initialization Parameters command, the Jaguar writes the parameter list into 
short I/O, starting at the offset provided In the Buffer Address field of the IOPB. 

The parameter list, which has the same format as the Controller Initialization Block, is depicted below: 

WORD. 15 I 14 113 112 111 110 I 8 1 8 1 7 I 8 1 5 1 4 1 3 1 2 1 1 l 0 

OXO NUMBER OF COMMAND QUEUE ENTRIES IN SHORT I/O 

0X1 DMA BURST COUNT 

0X2 CONTROLLER NORMAL COMPLETION LEVEUVECTOR 

0X3 CONTROLLER ERROR COMPLETION LEVEUVECTOR 

OX4 PRIMARY SCSI BUS 10 

0X5 SECONDARY SCSI BUS ID 

OX6 COMMAND RESPONSE BLOCK OFFSET 

01..7 

I oxa 
SCSI SElECTION TIMEOUT (IN MIWSECONDS) a 

axe 
WORK QUEUE 0 COMMAND TIMEOUT 

OXA 

O1..B 
VMEBUS TIMEOUT (0 I: 1001'r11ec TIMEOUT) 

axe 
OXD 

RESERVED 
OXE 

OXF OFFBOARC CRB MEMORY TYPEITRANSFER n'PElADDRESS MOO. 

0)(10 HOST MEMORY ADDRESS 
FOR OFFBOARD COMMAND RESPONSE BLOCK 

0X11 (H offbo .. d CRB Is being ~ 

0X12 ERROR RECOVERY FlAGS 

0X13 RESERVED 

Figure 5-11. Dump Initialization Parameter Block 

For an explanation of the fields In the Dump Initialization Parameters Block, please refer to the Controller 
Initialization Block. 
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DUMP WORK QUEUE PARAMETERS IOx44\ ,.. ., 

The Dump Work Queue Parameters command causes the Jaguar to report the current parameters of an 
individual work queue to the host. The host provides the work queue number. Note that a work queue 
must be initialized before its parameters can be dumped. 

This command must be issued through the Master Command Entry to Work Queue O. 

The format of the IOPB for the Dump Work Queue Parameters command is shown below: 

WORD 

oxo 

0X1 

0X2 

0X3 

OX4 

0X5 

oxe 
To 

OXD 

OXE 
--

OXF 

0X10 

0X11 

0X12 

0X13 

15 I 14 I 13 I 12 I 11 I 10 J 9 J 8 J 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 

COMMAND CODE (0X44) 

COMMAND OPTIONS 

RETURN STAnJS 

RESERVED 

NORMAL COMPLETION VECTOR 1 ERROR COMPLETION VECTOR 

INTERRUPT LEVEL 

RESERVED 

WORK QUEUE NUMBER 

WORK QUEUE OPTIONS 

NUMBER OF WORK QUEUE SLOTS 

RESERVED 

COMMAND nMEOUT 

RESERVED 

NOTES: 
Fields set In bold letters are returned Values. 
AI other values are host provided. Reserved fields 
ITIISt be ca.ed 10 0 by the host. 

Figure 5-12. Dump Work Queue Parameters IOPB 

--

The remainder of this section describes the function of each field in the Dump Work Queue Parameters 
lOPS. 

HOST-PROVIDED IOPB FIELDS 

The following information must be provided in the IOPB for the Dump Work Queue Parameters 
command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX44 to execute the Dump Work Queue Parameters command. 
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COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I . I I INTERRUPT ENABLE 

"-. ---------.... RESERVED 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

Bits 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specly the VMEbus Interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 ! 3 I 2 I 1 I 0 ~ 
I I I i I I ERROR COMPLETION VECTOR 

"-. -------------.... NORMAL COMPLETION VECTOR 

BIts 0-7 Error CompletIon VecIor: 

This value specifies the Interrupt vector used when notlylng the host of command 
completion with error. 

BIts 8-15 Normal CompleUon VecIor: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

ThIs field specifies the VMEbus Interrupt level used to notly the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
I I ~I --,_....--' I INTERRUPT LEVEL 

"-. -----------..RESERVED 
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BIts 0-2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values C7l 0 through 7 are allowed, but a level of 0 is ailowed 
only when interrupts are disabled Onterrupt Enable bit = 0 in the Command Options 
word). 

Bits 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

WORK QUEUE NUMBER (2 BYTES) 

This number identifies the work queue whose parameters are to be dumped. Legal 
values in the field are OX1 - OXE (for Work Queues 1 - 14, respectively). If you specify 
an uninitialized work queue, the command wli complete with an error and an Uiegal 
parameter status. 

RETURNED VALUES 

Upon command completion, the following information is provided by the Jaguar in the returned 
lOPS for the Dump Work Queue Parameters command: 

RETURN STATUS (2 BYTES) 

These two bytes hoid the returned status of the command. Any non-zero value indicates 
an error code. A list d valid error codes is provided in Appendix C. 

WORK QUEUE OPTIONS (2 BYTES) 

This field contains the work queue options specified by the host when it initialized the 
work queue. 

NUMBER OF WORK QUEUE SLOTS (2 BYTES) 

This field contains the number d work queue slots specified by the host when it 
initialized the work queue. 

COMMAND TIMEOUT (2 BYTES) 

This field contains the command timeout specHied by the host when it initialized the 
work queue. 
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BUS STATUS INQUIRY (Ox45) 

The Bus Status Inquiry command returns the command tag m any IOPB currently executing on the 
selected SCSI bus (port 0 or Port 1). In addition It returns the command tags of any In-progress IOPBs. 
An in-progress IOPB is one which has been sent to a device but Is not completed yet. Information in the 
returned IOPB can be used to Identify which IOPB and device Is causing an error condition. 

During execution of this command. the Jaguar wli stop all Internal operations so that the response wUI 
reflect the state of the board at the time the Bus Status Inquiry IOPB Is executed. 

This command must be issued through the Master Command Entry to Work Queue O. 

The format of the Bus Status Inquiry IOPB Is as follows: 

WORD. 15 I 14 1 13 1 12 111 1 10 1 8 1 8 1 7 1 8 1 5 1 4 1 3 1 2 1 1 I 0 
oxo COMMAND CODE (OX45) 

0X1 COMMAND OPTIONS 

0X2 RETURN STATUS 

0X3 RESERVED 

OX4 NORMAL COMPLET10N veCTOR I ERROR COMPLET10N VECTOR 

0X5 INTERRUPT LEVEL 

0X6 
ACTIVE COI.UNO TAG 

00 

0X8 
To BUSY COMMAND TAGS 

OXE 

OXF BUS SELEcnON I BUSY COMMAND TAGS (coni.) 

0X10 
To BUSY COIIIWm TAGS (coni.) 

0X15 

NOTES: Fields set In bold capltallettars .. relUmad Values. M other values .. host provided. 
Nota that word OXF In the aboYe lOPS Is issued with • host-provk:led value. but returned 
with • Jagu .. -provlded Value. Reserved fields rn.I8t be cIM'ad 10 0 by the host. 

Figure 5-13. Bus Status Inquiry IOPB 

The remainder of this section describes the function m each field In the Bus Status Inquiry IOPB. 

HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the IOPB for the Bus Status Inquiry command: 

COMMAND CODE (2 BYTES) 

This field must be set to ox45 to execute the Bus Status Inquiry command. 

I 
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COMUANO OPTION~ I~ RVT~~\ --------- ---- -- ------ ,- - - ---, 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I I I INTERRUPT ENABLE 

L.... ------------..RESERVED 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to interrupt the host upon command completion. 
Clearing the bit disables the Command Complete interrupt. 

BIts 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
I I I I 

:~RROR COMPLETION VECTOR 
'----------------..-NORMAL COMPLETION VECTOR 

BIts 0-7 Error Completion Vector: 

This value specifies the interrupt vector used when notifying the host Of command 
completion with error. 

Bits 8-15 Normal Completion Vector: 

This value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
1 1 ,,--I .....,_~ I INTERRUPT LEVEL 

'-. --------------..RESERVED 

BIts 0-2 Interrupt Level (LVL): 

These bits set the interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values of 0 through 7 are allowed, but a level of 0 is allowed 
only when interrupts are disabled Onterrupt Enable bit = 0 In the Command Options 
word). 
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BIta 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

BUS SELECTION (2 BYTES) 

this field specifies which SCSI bus Is the subject m the bus status inquiry. 

i _ iii _ i 

:5sSERVED 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I a I 7 I 6 I 5 I 4 I 3 ! 2 I 1 I 0 ~ 

--------------~iRESERVED 

BIta o-s Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

Bit 6 Bus: 

Clearing the Bus bit selects the primary SCSI bus (port 0). Setting the bit selects the 
secoodary SCSI bus (port 1). 

BIta 7-15 Reserved: . 
These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion, the following information Is provided by the Jaguar in the returned 
IOPB for the Bus Status Inquiry command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status d the command. Any non-zero value indicates 
an error code. A list eX valid error codes Is provided in Appendix C. 

ACTIVE COMMAND TAG (4 BYTES) 

The Active Command Tag field contains the command tag of a SCSI Pass-Through 
IOPB, If the command Is being executed on the bus at the time that the Bus Status 
Inquiry is Issued. 

BUSY COMMAND TAGS 

The Busy Command Tags fields wli contain any other currently -in-progress- IOPBs that 
may not be able to complete due to the -hung- adive command. There can be up to 
seven busy commands per port. (words 0X8 - OX9, OXA - OXB, axe - OXD, OxE - OxF, 
OX10 - OX11, OX12 - OX13, Ox14 - Ox15). NOTE: The host-provided value In word OxF 
(Bus Selection) wli be overwritten. 
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COMMAND STATUS INQUIRY (0](46\ - - - --------- ,-----, 

This lOPS returns the state of a previously Issued lOPS based on the command tag field. If the lOPS 
specified by the command tag is active on the bus. information wli be returned to help identify the state 
of the SCSI activity. The Jaguar wll suspend hardware operations untO the status of the command is 
found and posted. 

This command must be issued through the Master Command Entry to Work Queue O. 

The format of the lOPS Is as follows: 

WORD. 15 

oxo 

0X1 

0X2 

0X3 

OX4 

OX6 
To 

OXF 

0X10 

r 
0X11 

I 

0X12 

0X13 

0X14 

0X15 

I 14 1 13 1 12 111 1 10 I 8 I 8 I 7 )81514131211 

COMMAND CODE (OX48) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAl COMPLETION veCTOR I ERROR COMPLETION VECTOR 

RESERVED 

,.."allla •• uft .-.,.. 
~""",~IoII",", 

COMIUM) STATUS FIELD 

LAST COMMAND ISSUED 

PHASE SENSE 

RESERVED 

NOTES: 
Fields set in bold capital letters are returned Values. AI other values 
are host provided. Reserved fields nut be cleared to 0 by the host. 

Figure 5-14. Command Status Inquiry lOPS 

I 0 

The remainder of this section describes the function of each field in the Command Status Inquiry lOPS. 

HOST-PROVIDED IOPB FIELDS 

The following information must be provided in the lOPS for the Command Status Inquiry: 

COMMAND CODE (2 BYTES) 

This field must be set to OX46 to execute the Command Status Inquiry command. 

COMMAND OPTIONS (2 BYTES) 

this field contains the options for this command. The bits are defined as follows: 
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I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I I I INTERRUPT ENABLE 

1.... ----------.... RESERVED 

BH 0 Interrupt Enable (IE): 

Setting this bit enables the Jag..,. to i1terrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

BIta 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specly the VMEbus Interrupt vectors that the Jaguar wDl use to report 
normal command completion and command completion with error. 

i 15 I 14 I 13 I 12 i 11 I 10 I 9 I 8 I 7 ! 6 I 5 I 4 I 3 I 2 I 1 I 0 ; 
I . I I I 

I ERROR COMPLETION VECTOR 
L....----------------..NORMAL COMPLETION VECTOR 

Bits 0-7 Error CompleUon Vector: 

This value specifies the Interrupt vector used when notlying the host of command 
completion with error. 

BIta 8-15 Normal CompletIon VectOr: 

This value specifies the Interrupt vector used when notlylng the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus Interrupt level used to notly the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
I i ~i~ __ ~ I INTERRUPT LEVEL 

'-. -------------..RESERVED 

Bita 0-2 Interrupt Level (LVL): 

These bits set the interrupt level used by the Jaguar to assert a Command Complete 
interrupt on the VMEbus. Values of 0 through 7 are allowed, but a level of 0 is allowed 
only when Interrupts are disabled Onterrupt Enable bit = 0 In the Command Options 
word). 

s-so 
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BIts 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion. the following Information Is provided by the Jaguar In the returned 
lOPS for the Command Status Inquiry: 

RETURN STATUS (2 BYTES) 

These two bytes hold the retlmed status rl the command. Any non-zero value Indicates 
an error code. A list rl valid error codes Is provided In Appendix C. 

COMMAND STATUS FIELD AND ACTIVE COMMAND 
INFORMATION (6 BYTES) 

Word OX12 contains the returned command status. If the command Is active, additional 
Information Is returned In words OX13 and OX14. as shown below: 

WORD. 15 114 113 112 111 110 1 9 1 8 I 7 I 8 I 5 I .. I 3 I 2 I 1 I 0 

0X12 COMMAND STATUS CODE 

0X13 LAST COMMAND ISSUED 

0X14 PHASE SENSE 

0X15 RESERVED 

Agure 5-15. Returned Fields for Command Status Inquiry 

Valid returned values for the Command Status Field (CSF) are as follows: 

Table 5-12. Returned Values for Command Status Field 

CODE EXPLANATION 

0X0001 CorTmand not found (comnand tag del not match) 

0X0002 CorTmand not In work queue (not executing yet) 

0X0003 CorTmand currently active (currently on SCSI bus) 

0X0004 CorTmand busy (currently disconnected) 

0X0005 CorTmand on Done Queue (The COI1I1W1d Is on the Jagu .. ' 
internal Done Queue and wi have been raceived by 
the host before the response to the Inquiry) 

0X0006 Conmand In conmand queue (stilln short 1/0) 
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ACTIVE COMMAND ADDITIONAL INFORMATION FIELDS 

H the command Inquired about Is currently active (OX03), the state of the controller and 
the SCSI bus Is also reported back In two additional fields - LCMD (Last Command 
Issued to the Jaguar's SCSI Controller (Fujitsu 87030) and PSNS (phase sense). 

Last Command Issued. ThIs field Indicates the last command Issued to the 
Jaguar's SCSI controller (Fujitsu 87030). Valid returned values are shown 
below: 

Table 5-13. Returned Values In Last Command Field 

CODE EXPLANATlON 

oxoooo Bus Release 

0X0001 Select DevIce 

0X0002 Reset Attention 

0X0003 Set Attention 

0X0004 Transfer Data 

0X0005 Transfer Data PIu8e 

0X0008 Reset SCSI Handshake Una 

0X0007 Sat SCSI Handshake Una 

Phase Sanae. This field Indicates the current SCSI bus status. Valid returned 
values are shown below: 

Table 5-14. Returned Values In Phase Sense Field 

CODE EXPLANATlON 

0X0007 Request 

0X0008 Acknowledge 

0X0005 Attention 

0X0004 Select 

0X0003 Busy 

0X0002 Message 

0X0001 CommandIData 

OXOOOO Input/Output 

S-S2 
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CANCEL COMMAND TAG 10x48\ - - - - -- - - - -- - - - - - - - - - - - - - - -- ,- - - - -, 

This IOPB cancels the execution of a previously Issued IOPB, based on the command tag specified in 
words 10-11 of the Cancel Command Tag lOPS. Issuing the command causes the Jaguar to find and 
cancel the first command tag that matches the one given in the lOPS. H multiple IOPBs exist with the 
same command tag, only the first one found wli be canceled. If the Jaguar is unable to locate a 
command whose tag matches the one In the lOPS, It wli return the Cancel Command Tag IOPB with 
an error. 

This command must be Issued through t~ Master Command Entry to Work Qt.-eue O. 

If an IOPB is canceled and subsequent SCSI activity attempts to complete the command, the Jaguar wUI 
return a controller error indicating that a device has connected for which there is no IOPB. 

NOTE 

The format of the Cancel Command Tag IOPB is shown below. 

WORD. 

())(() 

0X1 

0X2 

0X3 

OX4 

0X6 
To 
OXF 

0X10 

0X11 

0X12 
To 

0X15 

15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 1716151413121110 

COMMAND CODE (OX48) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR I ERROR COMPLETION VECTOR 

RESERVED 

COMMAND TAG 

RESERVED 

NOTES: 
FI8Ids set In bold capital letters .-e returned Values. AI other values are host 
provided. Reserved fields rrust be cleared to 0 by the host. 

Figure 5-16. Cancel Command Tag lOPS 

The remainder of this section describes the function of each field In the Cancel Command Tag IOPB. 
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HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the IOPB for the Cancel Command Tag command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX48 to execute the Cancel Command Tag command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I I I INTERRUPT ENABLE 

L... -----------..RESERVED 

BH 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

BIts 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTORIERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar wll use to report 
normal command completion and command completion with error. 

I '5 I '4 I 13 I 12 : l' I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ' I 0 ~ 
I _ I I I 

I ERROR COMPLETION VECTOR 
'--------------.... NORMAL COMPLETION VECTOR 

BIts ~7 Error Completion Vector: 

This value specifies the Interrupt vector used when notHying the host of command 
completion with error. 

BIta 8-15 Normal Completion Vector: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

ThIs field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 
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i __ i __ i __ i __ i __ i __ i _ i _ i _ iii iii i , 
I 1) I 14 I 13 I 1Z I 11 I 10 : ~ I 8 , 7 , 6 , 5 , 4 , 3 , z '2: 10 

I _ 1 ..... 1 --.,_,........-1 

I INTERRUPT lEVEL 
, ·RESERVED 

Bits ~2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
interrupt on the VMEbus. Values d 0 through 7 are allowed, but a level of 0 is allowed 
only when interrupts are disabled Onterrupt Enable bit = 0 In the Command Options 
word). 

BIts 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

COMMAND TAG (4 BYTES) 

This field specifies command tag of the lOPS which is to be canceled. 

15 

MSW 
COIWI) TAG 

LSW 

RETURNED VALUES 

Upon command completion, the following Information Is provided by the Jaguar in the returned 
IOPB for the Cancel Command Tag command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided in Appendix C. 
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FLUSH WORK QUEUE (Ox49) 

The Rush Work Queue command flushes all commands that have been placed In the work queue, as 
well as any commands in the Command Queue destined for the work queue. (This is different from the 
Rush Queue bits In the Master Control Register. ThIs command flushes only the specified work queue; 
the Flush Queue bits In the MCR flush all the queues.) This command specifies the work queue number 
and has, as an option, the ability to report completion d each entry In the queue. 

This command must be issued through the Master Command Entry to Work Queue o. 

At the completion d the Rush Work Queue command, the number d entries flushed from the queue wll 
be returned. The returned IOPB wli also report whether any commands were "lrProgress- when the 
Rush Work Queue command was executed. 

If any d the flushed commands are "In Progress-, It may be necessary to reset the SCSI bus in order 
to clear the effects d the command out d the target. To do so, Issue a Reset SCSI Bus IOPB. 

The format of the IOPB is as follows: 

WORD. 

oxo 

0X1 

0X2 

0X3 

OX4 

0X5 

0X6 
To 

OX[) 

OXE 

OXF 

151 14 113 112 111 110 Ie I 8 I 7 I 8 I 5 I 4 I 3 12 11 

COMMAND CODE (OX48) 

COMMAND OPTlONS 

REllJRN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR I ERROR COMPlETION VECTOR 

INTERRUPT LEVEL 

RESERVED 

WORK QUEUE NUMBER 

SIP I PIP I NUMBER OF ENTRIES FLUSHED 

NOTES: 
Fields set in bold capltallattar8 are relUmad vllue8. M other values 
.. host provided. Reaarved fields IIIISt be ae.ed to 0 by the host. 

Figure 5-17. Flush Work Queue IOPB 

I 0 

The remainder d this section describes the function d each field In the Flush Work Queue IOPB. 

HOST-PROVIDED lOPS FIELDS 

II 

The following information must be provided In the IOPB for the Flush Work Queue command: 
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COMMAND CODE l~ BYTES\ - _. - - ... - -- - - - - ,- - - - - -, 

This field must be set to OX49 to execute the FJush Work Queue command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I o~ 
iii I I INTERRUPT ENABLE 

I . I RESERVED 
I... _____________ --..:~::~LUSHED CCl4MANDS 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete interrupt. Note that it is not necessary 
to enable this bit In order to use Bit 8 (RPT), below. 

Bita 1-7 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

BIt 8 Report Flushed Commands (RPT): 

SettIng this bit causes the Jaguar to report each command as it is flushed with a 
Command Complete Interrupt and an Error Status. Clearing the bit disables this function. 
NOTE: Only the commands that have the Interrupt Enable bit set In the Command 
Options word of their Individual IOPBs wli generate an Interrupt as they are flushed. 

Bita 9-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

WORK QUEUE NUMBER (2 BYTES) 

This Is the number of the work queue to be flushed. The host can also flush all of the 
work queues and the Command Queue by setting the FJush Queue bits In the Master 
Control Register (see Master Control Register). 

NORMAL COMPLETION VECTORIERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 ~ 
iii i I I ERROR C04PLETION VECTOR 

1.... ----------------..NORMAL C04PLETION VECTOR 
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BIts 0-7 Error Completion Vector: 

This value specifies the interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

ThIs field specifies the VMEbus IrUnupt level used to notify the host of a command 
completion (normal or with error). 

I ;5 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I ~ I ~ I ~O 
I INTERRUPT LEVEL 
L.... -----------... RESERVED 

sr ... 0-2 Intefrupi Lwe. (LVLj: 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values of 0 through 7 are allowed. but a level of 0 Is allowed 
only when Interrupts are disabled Onterrupt Enable bit = 0 In the Command Options 
word). 

BIts 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion. the following Information Is provided by the Jaguar in the returned 
lOPS for the Flush Work Queue command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided in Appendix C. 

NUMBER OF COMMANDS FLUSHEDIFLUSHED IN PROGRESS 
COMMAND (2 BYTES) 

"-------.... NlItBER OF COfII4ANDS FLUSHED L...-.------------.... PRIMARy BUS (PORT 0) COMMAND IN PROGRESS 
'----------------SECONDARy BUS (PORT 1) COMMAND IN PROGRESS 

S-ss 
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BIts 0-13 Numbers of Entries FIIQah.cl: 

This Is the number of entries that were flushed from the work queue. 

BIt 14 Primary Bu. (Port 0) Command In Progress (PIP): 

The Jaguar sets this bit In the returned IOPB when an In Progress command is present 
on the primary SCSI bus. There can never be more than one In Progress command for 
any one work queue, but because the SCSI bus allows targets to disconnect, there can 
be multiple In Progress commands on each SCSI bus. 

BIt 15 Secondary Bu. (Port 1) Conunanc:Iln Progress (SIP): 

The Jaguar sets this bit In the returned lOPS when an In Progress command Is present 
on the secondary SCSI bus. 

S-S9 



INTERPHASE CORPORAll0N 

INITIALIZE PRINTER PORT (Ox4A) 

The Initialize Printer Port command Is used to configure the prIder port for the Interface being used 
(Dataproducts or Centronics). In addition, It enables/disables status change interrupts. NOTE: The vector 
used for status change Interrupts Is stored In word 0X2 ci the Controller Initialization Block (the lower 
byte of the Controller Normal Completion l.sNeJfV8d.Or field). 

As discussed In Chapter 6, the printer port requires a separate work queue. You must therefore create 
a work queue for the printer port using the Initialize Work Queue command before attempting to initialize 
the port. Initialize Printer Port is the first command that should be sent to this work queue. 

The Initialize Printer Port command can be Issued at any tine to reset the printer port. The command 
is issued with the reset bit set to clear the printer port hardware. It should never be necessary to reset 
the hardware. 

The command may also be Issued at any time to assert a buffer clear to the printer. Since the time 
required for holding this signal varies from printer to printer, the Jaguar will leave the line set untD the 
host issues another Initialize Printer Port command with the bit cleared. 

The format of the Initialize Printer Port IOPB Is as follows: 

WORD. 

oxo 

0X1 

0X2 

0X3 

OX4 

OX!) 

0X6 
To 

OXD 

OXE 

OXF 
To 

0X15 

15 i 14 J 13 i 12 i 11 I 10 i 8 i 8 i 7 i 6 I 5 i 4 i 3 i 2 i 1 i 0 

COMMAND CODE (OX4A) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR I ERROR COMPLETION VECTOR 

INTERRUPT LEVEL 

RESERVED 

PRINTER OPTIONS 

RESERVED 

NOTES: 
Fields eat in bold capital letters .. returned vllues. /1M other values 
.. host provided. Reserved fields IftIst be cleared to 0 by the host. 

FIgure 5-18. Initialize Printer Port IOPB 

The remainder of this section describes the function of each field In the Initialize Printer Port IOPB. 
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HOST-PROVIDED IOPB FIELDS 

The following information must be provided In the lOPS for the Initialize Printer Port command: 
COMMAND CODE (2 BYTES) 

This field must be set to OX4A to execute the Initialize Printer Port command. 

COMMAND OPTIONS (2 BYTES) 

This field cont.ains t'ls options for this cornmand. The b.am 8ie defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
! I ; L-.INTERRUPT ENABLE 

'-. ---------..... ·RESERVED 

Bft 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to interrupt the host upon command completion. 
Clearing the bit disables the Command Complete interrupt. 

Bits 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPU:liON Vi:CfOHiERROR COMPLETION 
VECTOR (2 BYTES) 

These two bytes specify the VMEbus interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

1 ;5 114 113 1.12 : 11 110 19 1 ~ 1 f 16 15 1 4 ! 3 1 2 11~0 I 
- :ERROR COMPLETION VECTOR 

''''"""--------------+It-N L COMPLETION VECTOR 

Bits 0-7 Error Completion Vector: 

this value specifies the Interrupt vector used when notifying the host of command 
completion with error. 

Bits 8-15 Normal Completion Vector: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 

~1 
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INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 : 9 I 8 I 1 I 6 I 5 I 4 I 3 I 2 I ~ 0 I 
I . I I _ I 

INTERRUPT ENABLE 
'-----------..... RESERVED 

BIts o-2lnt.rrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values d 0 through 7 are allowed. but a level of 0 is allowed 
only when Interrupts are disabled ~nterrupt Enable bit = 0 In the Command Options 
word). 

Blta 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

PRINTER OPTIONS (2 BYTES) 

The field provides the following options: 

STATUS CHANGE INTERRUPT ENABLE 
----------.. RESERVED 

----------------...BUFFER CLEAR/PRINTER INIT 
----------------~~/EVEN 

-----------------~RESET 

BIts 0-7 Status Chang. Interrupt Enable: 

This field Is used to enable interrupts from the printer status lines which the host is to 
monitor. To enable a specific status line, set the appropriate bit. The field's bit 
definitions vary depending the printer type. as listed belovr. 

Table 5-15. Printer Status Change Interrupt FIeld 

O.taproclucls Printers: Centronics Printar8: 

BIt 7 - Raserved - 0 BIt 7 - Raserved - 0 

BIt 8 - Raserved - 0 BIt 8 - Reserved - 0 

BIt 5 - Reserved - 0 BIt 5 - Reserved - 0 

BIt 4 - Reserved - 0 BIt 4 - Reaerved - 0 

BIt 3 - cable On BIt 3 - Raserved - 0 

BIt 2 - Pdy Error BIt 2 - Paper Empty 

BIt 1 - Online BIt 1 - Select 

Bit 0 - Ready BIt 0 - Fault 

NOTE: These signals are active high. 
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BIts 8-12 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

8ft 13 Buffer CI.rIPrinter Init (BC): 

Issuing the Initialize Printer Port command with this bit set causes the Jaguar to assert 
a Buffer Clear to a Dataproducts printer or a Print Inlt to a Centronics printer. 

NOTE 

Bft 14 OddIEven (OlE): 

This bit applies to Dataproducta prlnte,. only. It specifies the parity polarity, as 
follows: 

o = Even Parity 
1 = Odd Parity 

Issuing the Initialize Printer Port command with this bit set causes the Jaguar to reset 
the printer port. The port wli be ready to receive new print commands after the 
completion status has been returned to the host. 

RETURNED VALUES 

Upon command completion, the following Information Is provided by the Jaguar in the returned 
IOPB for the Initialize Printer Port command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided in Appendix C. 
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RESTART CONTROLLER (Ox4B) 

The Restart Controller command provides a method d resetting the controller and bypassing the power
up diagnostics. This command is analogous to a soft reset that tells the board to clear all current 
operations. 

The first action the board takes is to reset the SCSI ports. It then flushes allintemal commands, with the 
exception of the Restart Controller command. Next. the Command Queue pointer is reset to the base 
of the Command Queue. Finally, the Restart Controller command Is returned to the Command Response 
Block. 

All Controller Initialization Block parameters remai11ntact. and the board remains in Queue Mode (if it 
was in Queue Mode when the command was Issued). 

This command must be issued through the Master Command Entry to Work Queue o. 

NOTE 

The format of the IOPB is as follows: 

WORD. 

oxo 

0X1 

0X2 

())(3 

OX4 

0X5 

axe 
To 

0X15 

15 I 14 I 131 12 I 11 I 10 1 8 I 8 I 7 1 8 I 5 1 4 I 3 I 2 I 1 I 0 

COMMAND CODE (OX4B) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAL COMPlETION veCTOR I 
INTERRUPT LEVEl 

RESERVED 

NOTES: 
Fields _In bold caplt8l1eaer8 Ira nllUmed veIuea. 
AI other values Ira host provided. Reaerved fields 
rnJSt be cIeIrad to 0 by the hoat. 

ERROR COMPlETION veCTOR 

Figure 5-19. Restart Controller IOPB 

The remainder of this section describes the function of each field in the Restart Controller IOPB. 
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HOST -PROVnJED lOPS FIELDS 

The following Information must be provided In the lOPS for the Restart Controller command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX4B to execute the Restart Controller command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
I I I INTERRUPT ENABLE 

..... ------------..RESERVED 

Bit 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to interrupt the host upon command completion. 
Clearing the bit disables the Command Complete interrupt. 

Bits 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

iii I 
I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 ~ 

I I ERROR COMPLETION VECTOR 
..... ----------------..NORMAL COtPLETION VECTOR 

BIts 0-7 Error CompleUon Vector: 

This value specifies the interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 
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INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
iii i I L-I - .... : INTERRUPT LEVEL 

L... -------------+-RESERVED 

BIts 0-2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
interrupt on the VMEbus. Values d 0 through 7 are allowed, but a level of 0 Is allowed 
only when interrupts are disabled Onterrupt Enable bit = 0 In the Command Options 
word). 

BIts 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion, the following information Is provided by the Jaguar In the returned 
IOPB for the Restart Controller command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status d the command. Any non-zero value Indicates 
an error code. A list of valid error codes Is provided In Appendix C. 
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DEVICE REINITIAUZE IDx4C\ -- ------- ,-----, 

The Device Reinitialize command clears the first connection (synchronous negotiation state) of a device. 
This causes the Jaguar to retry the synchronous message on the next selection to the target. This 
command is only necessary when a device has been disconnected from a bus and power cycled without 
the Jaguar having any information about this action. 

The format of the IOPB is as follows: 

WORD. 

oxo 

0X1 

0X2 

0X3 

OX4 

0X5 

oxe 
To 

OXE 

OXF 

-- ............... 

15 i 14 i 13 i 12 I 11 I 10 i 9 i 8 i 7 i 8 I 51 4 I 3 I 2 I 1 I 0 

COMMAND CODE (OX4C) 

COMMAND OPTIONS 

RETURN STAnIS 

RESERVED 

NORMAL COMPLETION VECTOR I 
INTERRUPT LEVEL 

RESERVED 

UNIT ADDRESS 

RESERVED 

NOTES: 
Fields set In bold capital letters we returned Values. 
AI other values we host provided. Reserved fields 
ITIJSt be cleared to 0 by the host. 

ERROR COMPLETION VECTOR 

Figure 5-20. Device Reinitialize lOPS 

The remainder d this section describes the function of each field In the Device Reinitialize lOPS. 

HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the lOPS for the Device Reinitialize command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX4C to execute the Device Reinitialize command. 

COMMAND OPTIONS (2 BYTES) 

This field contains the options for this command. The bits are defined as follows: 
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I 15 I 14 I 13 I 12 I 11 I 10 I 9 ! 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
i j i INTERRUPT ENABLE 

----------.... RESERVED 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

BIts 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTORIERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar will use to report 
normal command completion and command completion with error. 

I 15 I l' I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 ! 3 I 2 I 1 I 0 I 
I I I . i I :ERROR cotPLETlON VECTOR 

..... -------------..-,NORMAL COMPLETION VECTOR 

BIts 0-7 Error Completion Vector: 

ThIs value specifies the Interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the Interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

ThIs field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I l' I 13 I 12 I 11 I 10 : 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
i . i _I~ __ ~ 

INTERRUPT LEVEL 
"-----------.--.,RESERVED 

BIts 0-2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values of 0 through 7 are allowed, but a level of 0 Is allowed 
only when Interrupts are disabled Onterrupt Enable bit = 0 in the Command Options 
word). 
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BIts 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

UNIT ADDRESS (2 BYTES) 

This field specifies the SCSI bus and the address of the target device. 

SCSI DEVICE ID 
"""'-------..LOGICAL UNIT NUMBER 

'--------.... SCSI BUS SELECTION 
'------------------..RESERVED 

BIts 0-2 SCSI DevIce ID (SCSI ID): 

These three bits are the SCSI Bus 10 (SCSI 10) of the. specified device. 

BIts 3-5 logical Unit Number (LUN): 

These bits describe the SCSI logical Unit Number (lUN) of the specified device. 

BIt 6 SCSI Bus Selection (BUS): 

The SCSI Bus Selection (BUS) bit selects which of the two SCSI bt I~ the Jaguar uses 
when executing the command. When the BUS bit Is cleared to 0, the Jaguar executes 
the command CNer the primary SCSI bus (port 0). When set to 1, it uses the secondary 
SCSI bus (port 1). 

BIts 7-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion, the following Information Is provided by the Jaguar In the returned 
IOPB for the Device Reinitialize command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes Is provided In Appendix C. 
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ISSUE BUS DEVICE RESET MESSAGE (Ox4D) 

This message Is sent from the Initiator to direct a target to clear all current commands on that SCSI 
device. This message forces the SCSI device to an initial state with no operations pending for any 
initiator. Upon recognizing this message, the target goes to the Bus Free phase. 

This command enables the host to reset individual devices on the bus. The host should Issue this 
command after Insuring that no commands are currently being executed on this device. 

This command must be Issued through the Master Command Entry to Work Queue o. 

NOTE 

The format of the IOPB Is as follows: 

WORD. 15 I 14 I 13 I 12 I 11 I 10 1 8 1 8 171615141312J11o 

oxo 

0X1 

())(2 

0X3 

OX4 

0X5 

OX6 
To 

OXE 

OXF 

0X10 
To 

0X15 

COMMAND CODE (OX4D) 

COMMAND OPTIONS 

RETURN STAnJS 

RESERVED 

NORMAL COMPLETION VECTOR I 
INTERRUPT LEVEL 

RESERVED 

UNIT ADDRESS 

RESERVED 

NOTES: 
Fields 88t In bold capitallaIIIara .. reIumad values. 
AI other vllues .. host prcMded. Reserved fields 
nuJt be cleared to 0 bV the host. 

ERROR COMPlETION VECTOR 

Figure 5-21. Issue Bus Device Reset Message IOPB 

The remainder of this section describes the function of each field in the Issue Bus Device Reset Message 
IOPB. 

HOST-PROVIDED IOPB FIELDS 

The following Information must be provided In the IOPB for the Issue Bus Device Reset Message 
command: 
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COMMAND CODE I~ BYTES\ - -------- ---- - --- ,- - - ---, 

this field must be set to OX4D to execute the Issue Bus Device Reset Message 
command. 

COMMAND OPTIONS (2 BYTES) 

this field contains the options for this command. The bits are defined as follows: 

i 15 i 14 i 13 i 12 i 11 i 10 i 9 I 8 i 7 I 6 I 5 i 4 i 3 I 2 I 1 I ~ 
1 1 1 INTERRUPT ENABLE 

L... ---------.... RESERVEO 

BH 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to interrupt the host upon command completion. 
Clearing the bit disables the Command Complete Interrupt. 

BIts 1-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTOR/ERROR COMPLETION VECTOR 
(2 BYTES) 

These two bytes specify the VMEbus Interrupt vectors that the Jaguar wli use to report 
normal command completion and command completion with error. 

1 _ 1 i _ _ 1 
I 15 I l' I 13 I 12 : 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 ! 3 I 2 I 1 ~ 0 I 

'----...ERROR CCl4PLETION VECTOR 
'-------------..... iNORMAL COtPLETION VECTOR 

BIts ~7 Error Completion Vector: 

This value specifies the Interrupt vector used when notifying the host of command 
completion with error. 

Bits 8-15 Normal Completion Vector: 

ThIs value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I 14 I 13 I 12 I 11 I 10 : 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
1 _ 1 L-I --.--_......1 

INTERRUPT LEVEL 
L-_________ ___'" RESERVED 
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BIts 0-2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values m 0 through 7 are allowed, but a level of 0 Is allowed 
only when Interrupts are disabled (Interrupt Enable bit = 0 In the Command Options 
word). 

BIts 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

UNIT ADDRESS (2 BYTES) 

This field specifies the SCSI bus and the address m the target device. 

SCSI DEVICE ID 
'-------.-.LOGICAL UNIT NUMBER 

'--------... SCSI BUS SELECTION 
'-----------------...RESERVED 

BIts 0-2 SCSI DevIce 10 (SCSI 10): 

These three bits are the SCSI Bus 10 (SCSI 10) of the specified device. 

BIts 3-S logical Unit Number (WN): 

These bits describe the SCSI logical Unit Number (LUN) of the specified device. 

BH 6 SCSI Bu. SelecHon (BUS): 

The SCSI Bus Selection (BUS) bit selects which cl the two SCSI buses the Jaguar uses 
when executing the command. When the BUS bit Is cleared to 0, the Jaguar executes 
the command eNer the primary SCSI bus (port 0). When set to 1, It uses the secondary 
SCSI bus (port 1). 

BIts 7-15 Reaerved: 

These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion, the following Information is provided by the Jaguar in the returned 
IOPB for the Issue Bus Device Reset Message command: 

RETURN STATUS (2 BYTES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes is prCNided in Appendix C. 
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ISSUE ABORT MESSAGE IOx4El 
"" ,- ""' 

This message is sent from the initiator to direct a target to clear the present operation. If a logical unit 
has been ldentifl8d, all pending status for the Issuing Initiator from the affected logical unit is cleared. and 
the target goes to the Bus Free phase. Pending data and status for other initiators is not cleared. If a 
logical unit has not been Identified, the target goes to the Bus Free phase. No status or ending message 
is sent for the operation. 

It is not an error to Issue this message to a logical unit that is not currently performing an operation for 
the initiator. Th~s command can be used to terminate 8.., operation that Is no longer required (kUling a 
Format command to a drive, for example). 

This command must be issued through the Master Command Entry to Work Queue O. 

The format of the IOPB is as follows: 

WORD # 15 

oxo 

0X1 

0X2 

0X3 

OX4 
I 

0X5 

axe 
To 
axe 
OXF 

0X10 
To 

0X15 

I 14 I 13 112 111 110 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 
COMMAND CODE (OX4E) 

COMMAND OPTIONS 

RETURN STATUS 

RESERVED 

NORMAL COMPLETION VECTOR I ERROR COMPLETION VECTOR 

INTERRUPT LEVEL 

RESERVED 

UNIT ADDRESS 

RESERVED 

NOTES: 
Fields eat in bold capitallatters .. returned values. 
AI other values .. host provided. Reearved fields 
rrust be ae.ed to 0 by the host. 

Figure 5-22. Issue Abort Message lOPS 

0 

The remainder of this section describes the function of each field In the Issue Abort Message IOPB. 

HOST-PROVIDED IOPB FIELDS 

I 

The following Information must be provided In the IOPB for the Issue Abort Message command: 

COMMAND CODE (2 BYTES) 

This field must be set to OX4E to execute the Issue Abort Message command. 
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COMMAND OPTIONS (2 BYTES) 

ThIs field contains the options for this command. The bits are defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
1 1 1 INTERRUPT ENABLE 

L... ---------... RESERVED 

BIt 0 Interrupt Enable (IE): 

Setting this bit enables the Jaguar to Interrupt the host upon command completion. 
Clearing the bit disables the Command Complete interrupt. 

BIts 1-15 Aeservac:l: 

These bits are reserved and must be cleared to 0 by the host. 

NORMAL COMPLETION VECTORIERROR COMPLETION VECTOR 
(2 BYTES) 

Th8s8 two b~1es specify the VMEbus Interrupt vectors that the Jaguar wgl use to report 
normal command completion and command completion with error. 

I 15 I l' I 13 I 12 : 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 ! 3 I 2 I 1 ~ 0 I 
1 _ 1 1 j _ 1 

L..----...ERROR COMPLETION VECTOR L-------------...... NORMAL cotPLETION VECTOR 

BIts 0-7 Error CompletIon Vector: 

ThIs value specifies the Interrupt vector used when notifying the host of command 
completion with error. 

BIts 8-15 Normal Completion Vector: 

This value specifies the interrupt vector used when notifying the host that the command 
completed without error. 

INTERRUPT LEVEL (2 BYTES) 

This field specifies the VMEbus Interrupt level used to notify the host of a command 
completion (normal or with error). 

I 15 I l' I 13 I 12 I 11 I 10 : 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
1 _ 1 &....1 ....... _----' 

INTE~RUPT LEVEL 
'--------------..RESERVED 
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BIts 0-2 Interrupt Level (LVL): 

These bits set the Interrupt level used by the Jaguar to assert a Command Complete 
Interrupt on the VMEbus. Values m 0 through 7 are allO\Yed, but a levei of 0 is allowed 
only when interrupts are disabled ~nterrupt Enable bit = 0 In the Command Options 
word). 

Bita 3-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

UNIT ADDRESS (2 BYrES) 

This field specifies the SCSI bus and the address m the target device. 

SCSI DEVICE ID 
'-------..-.LOGICAL UNIT NUMBER 

'--------... SCSI BUS SELECTION 
'---------------..-....RESERVED 

BIts 0-2 SCSI Device ID (SCSI ID): 

These three bits are the SCSI Bus ID (SCSI 10) of the ~ d9\lice~ 

BIts 3-5 logical Unit Number (WN): 

These bits describe the SCSI Logical Unit Number (LUN) of the specified device. 

BH 6 SCSI Bu. Selection (BUS): 

The SCSI Bus Selection (BUS) bit selects which of the two SCSI buses the Jaguar uses 
when executing the command. When the BUS bit is cleared to 0, the Jaguar executes 
the command CNer the primary SCSI bus (port 0). When set to 1, It uses the secondary 
SCSI bus (port 1). 

BIts 7-15 Reserved: 

These bits are reserved and must be cleared to 0 by the host. 

RETURNED VALUES 

Upon command completion, the following Information is provided by the Jaguar In the returned 
IOPB for the Issue Abort Message command: 

RETURN STATUS (2 BYrES) 

These two bytes hold the returned status of the command. Any non-zero value indicates 
an error code. A list of valid error codes is provided in Appendix C. 
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CHAPTER 6 
APPLICATION NOTES 

This chapter contains application notes on the following topics: 

• Error Recovery Tools 

• Scatter/Gather Operations 

• Printer Port Operation 

• Offboard IOPBs 

• Considerations For Maximizing SCSI Synchronous Data Transfers 

ERROR RECOVERY TOOLS 

APPLICATION NOTES 

The Jaguar supports a variety of tools for dealing with two basic types of errors that can occur - SCSI 
device errors and controller errors. These error recovery tools are described in the following 
subsections. They are also documented where appropriate in the MACSI and lOPS sections of the 
manual (Chapters 3 and 5). 

SCSI DEVICE ERRORS 

A SCSI device error is defined to be the completion of a SCSI Command with a status byte of 
any value other than OXO. Since a device may have many commands queued for it at the time 
an error occurs. SCSI device errors require some mechanism which allows the host to alter the 
order in which commands are being executed. The means provided by the Jaguar for this 
purpose are the Freeze/Thaw Work Queue and Abort Work Queue on Error options. 

NOTE 

FREEZEITHAW WORK QUEUE AND ABORT WORK QUEUE ON ERROR 

FREEZE WORK QUEUE 

The Freeze Work Queue option provides a mechanism for freezing the state of 
a work queue when an error occurs. Error handling can be accomplished by 
passing one or more corrective commands to the device (such as Request 
Sense or a diagnostic command). Such commands must be issued to the 
device through the Master Command Entry via Work Queue O. After the error 
handling has been completed. the work queue can be unfrozen. 

~1 
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The Freeze Work Queue option Is enabled on a per queue basis when the 
queues are Initialized. To enable the Freeze option for a given queue. set Bit 
2 (FZE) In the Work Queue Options field of the Initialize Work Queue IOPB. 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 

I
ii I I ABORT ENABLE 

I '--. - .... ,RESERVED 
FREEZE WORK QUEUE 

-. -------------..!RESERVED 
INITIALIZE WORK QUeUE 

(Word OXF In thThe Initialize Work Queue lOPS) 
Figure 6-1. Freeze Work Queue Option 

If enabled. the Freeze bit halts all further commands to a device when any 
Pass-Back status other than "goocr(status OXOO) Is received from that device. 
In addition, a bit will be set In the Frozen Work Queues Register of the 
Configuration Status Siock (see discussion below). 

Commands sent to a "frozen'Work queue will not be executed until the work 
queue Is "thawed,-as discussed below. Since the Freeze Work Queue option 
Is Intended to support error handling as a part of normal SCSI operations, 
queues are not frozen for controller errors. 

The Freeze Work Queue operation may be optionally changed using the 
Initialize Controller command to freeze a work queue that has an active 
command upon receiving a SCSI reset. The host wli "knOYfa Work Queue Is 
frozen If It receives a command returned from the queue with a SCSI bus reset 
error status. n Is recommended that you enable this option when Initializing 
the Jaguar. The defat.* setting O.e. do not freeze queue if command is returned 
with SCSI bus reset status) Is provided for backward compatibUIty. 

NOTE 

FROZEN WORK QUEUES REGISTER. Located In the Configuration 
Status Block, this register Identifies which work queues are frozen (if 
any). For Work Queues 1 to 14, If a given queue is frozen. then the 
corresponding bit position is set In the register. As noted before. Work 
Queue 0 cannot be frozen. The format of the register Is repeated below 
for your reference: 
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~K QUEUE 0 
WORK QUEUE 1 
WORK QUEUE 2 
WORK QUEUE 3 
WORK QUEUE 4 
WORK QUEUE 5 
WORK QUEUE 6 
WORK QUEUE 7 
~K QUEUE 8 I I b..===~ ________ --P- ~~ ~~i ~O 

II L.. -::============:::::::=:::=:::::::::~~ ; i li 
. : RESERVED 

NOTE: Work Queue 0 cannot be frozen. Therefore, Bit 0 in the 
Frozen Work Queues Register is always cleared. 

Rgure 6-2. Frozen Work Queues Register 

THAW WORK QUEUE. After the SCSI error condition has been 
cleared, the queue can be unfrozen by use of the Thaw bit in the 
MCSB. Execution of commands In the frozen queue Is restarted by 
setting the least significant bit of the Thaw Work Queue Register. 

The frozen work queue is unfrozen by writing the appropriate work 
queue number Into the upper byte of the Thaw Work Queue Register 
and then setting Bit 0 (THW) of that register. The Jaguar will clear Bit 
o of the register to acknowledge the thawing of the work queue. The 
Thaw Work Queue Register Is defined as follows: 

I 15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I ~ 
iii i THAW WORK QUEUE I I RESERVED 

(Word OX4 in the Master Control/Status Block) 
Figure 6-3. Thaw Work Queue Register 

ABORT WORK QUEUE ON ERROR 

WORK QUEUE NUMBER 

The Abort Work Queue on Error option causes the Jaguar to abort all commands for 
that work queue unt. a command is issued with the Abort Acknowledge bit set to 1 in 
the command's Queue Entry Control Register. This option Is mutually exclusive with the 
freeze/thaw work queue feature described in the preceding subsections (a given work 
queue cannot be both frozen and aborted in the event of an error). 

The register Is depicted below: 
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ABORT ENABLE 
RESERVED 

'----FREEZE WRK QUEue 
L..-----------... RESERVED L...--------------------... INITIALIZE WRK QUEUE 

(Word OXF in the Initialize Work Queue 10PB) 
FIgure 6-4. Abort Work Queue On Error Option 

To enable Abort Work Queue on Error for a given work queue. set Bit 0 of the Work 
Queue Options field when you initialize the work queue. 

When a SCSI Device error occurs. the faling 10PB wli be returned with the bad (non
zero) pass-back status. All other commands for that work queue wOI be returned with 
a Command Complete and Abort Queue set to 1 in the Command Response Word. This 
will continue untO a command is found with the Abort Acknowledge bit set to 1 in the 
commands Queue Entry Control Register. This applies not only to the commands in the 
queue when the abort was activated. but to all commands Issued to that queue until the 
abort is acknowledged. 

REGISTERS FOR DETERMINING SCSI BUS STATUS 
AND LAST DEVICE ON BUS 

The Configuration Status Block contains two registers that provide the current SCSI bus status. 
Information in these registers can be used in conjunction with the Command Status Inquiry and 
Bus Status Inquiry commands to determine the type of error that has occurred. 

ID OF LAST DEVICE CONNECTED TO SCSI BUS. The Last Device 10 bytes contain 
the SCSI Bus IDs of the last devices connected to Port 0 and Port 1. The Bits 8-15 
contain the Primary SCSI Bus 10 last connected. The Bits 0-7 contain the Secondary Bus 
10 last connected. 

SCSI BUS STATUS. The SCSI Bus Status field describes the status of the primary and 
secondary SCSI buses. Bits 8-15 contain the primary bus status. Bits 0-7 contain the 
status of the secondary bus (If used). Both bytes are Images of the Fujitsu 87030 phase 
sense register. The format ~ that register is as follows: 

INPUT 1000PUT 
L..--"',CONTROl/DATA 

L..---~MESSAGE L...-----.... ·BUSy 
L..------.... SELECT 

'----------...ATTENTION 
'----------.... ACKN<M.EDGE 

L..----------~·REQUEST 

Figure 6-5. SCSI Bus Status Byte 

Each of the above signals is active high and corresponds to a specifIC SCSI bus signal. 
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The signals of most importance are BSY and SEL When BSY is a '1', the Jaguar is connected 
to the SCSI bus. When SEL is a '1', it Indicates that someone on the bus is attempting to select 
or reselect another device. For additional Information on the signals, see Chapter 3. 

The SCSI Bus Status bytes are updated every 27 to 35msec. If the host is attempting to use this 
register to determine if the bus is hung, it should allow at least twice that period before making 
a decision. The actual amount of time required is dependent on the system. In general, it should 
be longer than the longest data transfer that might occur In the system. 

ERROR RECOVERY COMMANDS 

Normal SCSI check condition errors are handled very simply via SCSI protocol. However, there 
are other types of errors from which it can be difficult to recover, such as errors due to a bad 
device or bug in the device driver program. 

The Jaguar provides three commands that can be used to determine what type of error has 
occurred without having to reset the board. They are: 

• The Command Status Inquiry IOPB reports the status of a command, identified 
by its command tag. 

• The Bus Status Inquiry IOPB reports the state of alllOPBs requesting the SCSI 
Bus. It is used to find the command that is active on the bus at the time an 
InPR tlmonllt I,-I;~"II~~M ~,..,\ h~~ """"II_~-"" 'T'hlro I.... 1 ...... """' ...... - ....... _. ....... -
._. - ................. \ __ ... ~ IWVI"' ..... ' IftilQ ~II~. Illog 10 1I11tJ"'iQIIL ~uO)C a 

command may cause another command to time out by blocking use of the 
SCSI bus by other devices. 

• Cancel Command Tag removes an IOPB from the board. This command is 
provided for systems that can reset devices in error without resetting the SCSI 
bus. 

The above commands must be issued through the Master Command Entry to Work Queue O. 
They may be issued at any time. 

For additional information on the above three commands, refer to the descriptions of the 
individual commands in Chapter 5. 

SELECTION AND COMMAND TIMEOUTS 

The Jaguar provides two features to signal unusual errors - selection timeout and command 
timeout. Selection timeouts prevent the board from becoming locked up by trying to select a 
device that does not exist. Command timeouts let the Jaguar notify the host that a user
programmed period of time has expired since a device was successfully selected. 

SELECTION TIMEOUT 

The selection timeout causes an IOPB to be terminated with an error status if a device 
does not respond to selection within the programmed period of time. The same value 
is used for all devices. This value Is specified in the Controller Initialization Block. This 
timeout has a resolution of 1 msec. 
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COMMAND TIMEOUT 

The command timeout Is specified In the Initialize Controller command for Work Queue 
0, and In the Initialize Work Queue command for all other queues. All 10PBs issued 
through a work queue wli use the timeout value specified for that work queue. 

• For Work Queue 0, the ninth word of the Controller Initialization Block 
Is used for Work Queue 0 command timeouts. This field (word 9) is 
specified In Increments of 256 msec. A value of 0 specifies no timeout. 

• The timeout values used for commands issued through Work Queues 
1 - 14 are set when the queues are initialized. The twelfth word of the 
Initialize Work Queue command contains the timeout value, which is 
specified in Increments of apprOximately 256msec. Thus, each work 
·queue (device) is able to run a unique timeout value. A value of 0 
specifies no timeout. 

To determine whether or not a command has timed out, the Jaguar measures how 
much time has elapsed between the successful completion of the selection phase to the 
completion of the command on the SCSI bus Oncluding all disconnect periods). 

When a command timeout occurs, the Jaguar uses the Controller Error Interrupt and 
Vector to Inform the host of the condition (see discussion in next subsection). This 
mechanism returns an error status without retuming the 10PB that caused the error. 
Command timeouts Invoke a Controller Error Vector Status Block with Error Code OxC1 
OOPB TImeout) In the Error Code field. H the command subsequently completes 
correctly. the originailOPB wli complete properly. The host may attempt to cancel the 
10PB with the Cancel Command Tag 10PB. This wli cause the Jaguar to terminate any 
further execution. The cancelled IOPB wli not be posted back to the host. If the 10PB 
is active on the SCSI bus, the command cannot be cancelled and the host must either 
reset the SCSI bus or remove the device from the bus In some external manner. The 
command wli then be posted with a Canceled Due to Bus Reset Status or Invalid 
Sequence error If It abruptly disconnects from the bus. 

The Jaguar must retain the 10PB which caused the timeout unt. the error condition has 
been cleared. ThIs is necessary for two reasons. First, it allows the command to be 
completed If the device responds before error recovery can take place. Second, it 
prevents new commands from being issued from the queue untO the host can handle 
the error condition. 

The usual technique for clearing errors is to Issue a Reset SCSI Bus 10PB. This causes 
all of the commands currently active on that bus to be retumed with a bus reset status. 
However, If your system is capable of removing Individual devices from the bus, you 
have an alternative to resetting the entire bus. The alternative is to remove the device 
In error and then Issue a Cancel Command Tag 10PB to clear the 10PB which is waiting 
for a response from the removed device. 

If a command other than the command that timed out Is active on the bus. it will be 
necessary to determine which command actually caused the error. There are a number 
of methods for determining the device in error. One technique is to have the host wait 
an additional period of time and check the board again to see that the state Is the same 
as the previous check. This type of error Is due either to incorrect programming or to 
a failed device and should be a rare occurrence. 
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CONTROLLER ERROR INTERRUPT AND VECTOR 

Controller errors are generated when an error occurs on the Jaguar that is not related to a 
specific IOPB. This can be due to a variety of unusual board-related conditions. They may also 
be generated If the host issues an IOPB that lacks the proper information needed for the 
command to be processed normally. 

The interrupt level and vector used to signal such errors are set in the Controller Error 
Completion LevelJVector field of the Controller Initialization Block (see page 7). 

Controller errors will not generate an Interrupt If the controller error Interrupt level Is 
cleared to 0 In the InlllaOze Controller IOPB. However, the board will report controllers 
errors to the Command Response Block even If Interrupts are not enableel. 

The Jaguar flags a controller error by setting the following bits in the Command Response Status 
Word: bit 7 (Status Change). bit 2 (Error). and bit 0 (Command Response Block Valid). Thus. the 
Command Response Status Word wli read 0X0085 to signal the error. 

The Controller Error Vector enables the host to determine the source of a variety of errors. 
These include: 

• 

• 
• 
• 

Errors associated with three bit-type commands (Start Queue Mode. Flush Work 
Queue. and Flush Queue and Report) ."Del .,,".a __ 
"_" _ .~ ........ VOl..,. 

IOPB timeout 
A device has connected for which no IOPB exists 
A device Is requesting a data transfer of the opposite direction specified by the 
direction bit of the IOPB 

With the exception of the bit commands (Start Queue Mode. Flush Work Queue. and Flush 
Queue and Report). the above-listed error conditions cause the Jaguar to return a Controller 
Error Vector Status Block to the Command Response Block. This returned structure does not 
contain an IOPB. Instead. it contains an error code Indicating what has happened. along with 
information from the Command Queue Entry that was being executed when the error occurred 
(command tag. IOPB length. and work queue number). 

WORD # 15 1 14 113 112 1 11 110 I 9 I 8 I 7 I 6 I 51 4 1 3 I 2 I 1 I 0 

oxo COMMAND RESPONSE STATUS WORD 

0X1 IOPBlYPE I RESERVED 

0)(2 
COMMAND TAG 

0X3 

OX4 IOPB LENGTH I WORK QUEUE NUMBER 

0X5 RESERVED 

0X6 RESERVED I ERROR CODE 

Figure 6-6. Controller Error Vector Status Block 
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CONTROLLER ERROR CODES 

The valid error codes which may be returned In word 6 of the above block are as 
follows: 

Table 6-1. Returned Error Codes For Controller Error Vector 

CODE DEFINmON 

OXco IOPB Type Error 

OXC1 IOPB Timeout 

0X82 A target has reconnecl8d for which no IOPB exisIs. 

0X83 A target Is requesting more data to be 1ransferrecl 
than the IOPB 1ransfer count allows. 

0X84 A target Is requesting • data transfer of the opposite 
direction specified in the direction bit of the IOPB 

NOTE 

These Error Codes wli not freeze the work queue. 

IOPB TYPE ERROR (OXCO). The Jaguar only supports type zero IOPSs. If the 
lOPS type field (bits 8 - 11 In word 0 of the Command Queue entry) contains 
any value other than 0, the Jaguar will not "knoYl'the overall structure of the 
lOPS and will therefore be unable to process it. This error code indicates that 
the Command Queue entry contains Invalid Information. 

IOPB nMEOUT ERROR (OxC1). An IOPB has timed out. The IOPB wUI remain 
active untD It completes properly or Is cancelled explicitly. The status of the 
IOPB may be Inquired about with the Command Status Inquiry IOPB. With this 
error code, the Controller Error Vector Status Block Information Is valid. 

UNKNOWN DEVICE RECONNECTION (0x82). A SCSI device for which no 
current IOPB exists has re-selected the Jaguar. This code Indicates that the 
Controller Error Vector Status Block contains Invalid Information. 

DATA TRANSFER COUNT MISMATCH (0x83). Data counters have been 
exhausted, but the device Is requesting more data than the current IOPB can 
transfer. WIth this error code, the Controller Error Vector Status Block 
Information Is valid. 

DATA DIRECTION ERRORS (0x84). The direction bit In the lOPS does not 
match the data transfer direction requested on the SCSI bus. This error code 
Indicates that the Controller Error Vector Status Block information is valid. 
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SUGGESTED ERROR RECOVERY SEQUENCE 

The following Is a suggested series of steps which may be taken by the host to recover from an 
error: 

• The host issues a Bus Status Inquiry to examine the status of commands 
executing on the bus. This enables the host to determine which command 
caused the error. Note that the command which timed out may not be one that 
is actually blocking the SCSI bus. The command that is most likely in error wDI 
be the one active on the bus when the Bus Status Inquiry is executed. 

• If a device is found to be connected on the SCSI bus indefinitely, there is no 
way to clear the error without resetting the bus. When this is the case, the host 
should issue the Reset SCSI Bus IOPB through the Master Command Entry. All 
work queues with commands active on the bus wli have those commands 
returned with a SCSI Reset Error status, and the work queue will be frozen (if 
the Freeze Work Queue on Reset option was selected In the Initialize Controller 
Command). 

• The device which caused the error should either be removed or tested before 
restarting normal operation. The host can then reissue the commands and 
unfreeze the work queues. 

• For systems that have the abllty to power down individual devices, the Rush 
Work Queue command can be used to Pre'-Isnt ~~ com:r.ands from beir.g 
issued to the device after the error has been cleared. It is not mandatory to 
flush the work queue before restoring the device, but be aware that the Jaguar 
will begin processing the commands from the queue as soon as: 1) the bus 
becomes available, and 2) the command that was being executed is cleared. 

After powering down the device, the host should issue a Cancel Command Tag 
IOPB to clear the command which caused the error O.e. the IOPB that was not 
completed by either a normal SCSI completion or by a SCSI reset). 

NOTE 
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SCATTER/GATHER OPERATIONS 

The scatter/gather option allows contiguous peripheral data to be written to non-contiguous areas in 
system memory (' 'scatter"),or moved from non-contiguous blocks of system memory into contiguous 
ones (" gathe .... ). Scatter/gather operations can only be performed with SCSI peripheral data. They 
cannot be used in conjunction with the printer port. 

By allowing multiple blocks of data to be transferred using only one command, scatter/gather frees the 
host from having to process multiple transactions when transferring non-contiguous blocks. This 
improves system performance by minimizing both the number of VMEbus Interrupts and the number of 
bus transactions associated with common peripheral activity. 

To enable scatter/gather, set bit 1 of the Command Options word In the SCSI Pass-Through lOPS. 

1'5 1'4 1 '3 1'2 1" 1'0 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I ~o 
iii I NTERRUPT ENABLE 

SCATTER/GATHER 
"'"-----------.... RESERVED 

(Word OX1 In The SCSI Pass-Through lOPS) 

Figure 6-7. Command Options Word In The SCSI Pass-Through lOPS 

With scatter/gather enabled, the following three IOPB fields reference the Scatter/Gather Element Ust: 
1) Memory Type/Transfer Type/Address Modifier, 2) Buffer Address, and 3) Transfer Length. The Memory 
TypejTransfer Type/Address Modifier field has the same definition as It does for IOPBs which do not 
perform scatter/gather operations, except for the Unk bit (Bit 15). For an explanation of this bit, see 
, , Scatter /GatheList Unkind', below. 

I 15 1 14 I 13 1 12 I 11 I 10 1 9 I 8 I 7 I 6 I 5 I 4 I 3 1 2 I ~o 
iii I NTERRUPT ENABLE 

SCATTER/GATHER 
'-------------.... RESERVED 

(Word OX71n The SCSI Pass-Through IOPB) 

Figure 6-8. Memory Type/Transfer Type/Address Modifier Field For Scatter/Gather 
Operations 

When scatter/gather Is used. words 0X8 - 0X9 of the IOPB contain the address of the scatter/gather list. 
If the Memory Type Is OX1 or Qx2, the value Is Interpreted as an address In system memory. 

SCATTER/GATHER LIST ADDRESS (4 BYTES) 

(Words 0X8 - OX9ln The SCSI Pass-Through lOPS) 
Figure 6-9. Scatter/Gather Ust Address 

Words OxA - OxS contain the number of elements In the scatter/gather list. Valid entries in this field are 
1 to 64 (decimal). 

6-10 



15 

RESERVED 

RESERVED S/G ELEMENT COUNT 

(Words 0xA - OXB In The SCSI Pass-Through IOPB) 

Figure 6-1 O. Scatter/Gather Element Count 

APPUCATION NOTES 

o 

Words axe - OXD of the lOPS specify the sum of the Individual element entry counts. 

15 o 

TOTAL TRANSFER LENGTH (4 BYTES) 

(Words axe -OXD Of The SCSI Pass-Through IOPB) 

Figure 6-11. Total Transfer Length For Scatter/Gather Operations 

NOTE 
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SCATTER/GATHER UST 

The scatter/gather option uses a list of elements to control the scatter/gather operation. Each 
element In the list specifies the byte count. address. memory type. and address modifier for each 
block of data In system memory that Is to be transferred by one SCSI Pass-Through command. 
Each element In the list Is an &-byte entry. The format Is as follows: 

WORD. 15 114 113 112 111 110 1 8 1 8 1 7 1 8 1 5 1 4 1 3 I 2 I 1 I 0 

0 ELEMENT 1 BYTE COUNT (2 BYTES) 

1 

ELEMENT 1 BUFFER ADDRESS (4 BYTES) 
2 

3 LNK I RESERVED I TT I MT I ADDRESS MODIFIER 

I 
• 

WORD # 15 114 113 112 111 110 1 8 1 8 1 7 I 8 I 5 I 4 1 3 I 2 I 1 I 0 

n*4 

(n*4) 
+1 

(n*4) 
+2 

+3 

ELEMENT N BYTE COUNT (2 BYTES) 

ELEMENT N BUFFER ADDRESS (4 BYTES) 

LNK I RESERVED I TT I MT I ADDRESS MODIFIER 

Figure 6-12. Scatter/Gather Element Ust Format 

This scatter/gather list can have from 1 to 64 elements. Using scatter/gather for lists with just one 
element. however. would be Inefficient. 

~12 
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SCATTER/GATHER LIST UNKING 

To facilitate larger scatter/gather lists, any element in the scatter/gather list may contain 
a UNK bit. When UNK (bit 15) is set, the element structure wHI contain information that 
points to the next group of scatter/gather elements. An element that forms a link should 
have the following structure: 

II WORD. I 15 114 i 13 i 12 111 i 10 i 9 1 8 1 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 II 

I 
oxo 

0X1 

0X2 

0X3 

I 
RESERVED I SCATTER/GATHER COUNT 

I 
SCATTER/GATHER UST ADDRESS 

LNK I RESERVED I IT I MT I ADDRESS MODIFIER 

LNK == 1 

Figure 6-13. Unk Element Structure 

The scatter/gather count field contains the number of elements in the next link to be 
gathered by the Jaguar. Valid Counts are 1 to 64. 

If scatter/gather list linking is used, allUsts must be built at the time the IOPB is issued. 
In addition, the Total Transfer Count field in the lOPS must be contain the sum of all 
individual data element counts. Ot should not contain the link element counts.) 

PRINTER PORT OPERATION 

The Jaguars printer port allows the host to transfer data to either a Centronics or Dataproducts short 
line interface printer. A version is also avaUabie for use with a Dataproducts longline Interface. 

The printer port Is a daughter card that attaches to the Jaguar. To execute a print command, the host 
issues an lOPS to Port 1 in much the same fashion as It would to a SCSI device. With the printer port 
installed, Port 1 is dedicated to the printer and cannot be used for SCSI transactions. 

When sending data to the printer, the Jaguar DMAs the printer data from host memory, transfers it to 
the printer via Port 1, and then returns a completion status. Printer status may be monitored 
asynchronously at any time by the host. The host may also request that the Jaguar interrupt the host 
when a status change occurs. The printer port does not affect the normal operation of the primary SCSI 
port (Port 0). 

VERIFYING PRINTER PORT INSTALLATION 

Once the host has Initialized the Jaguar, It can verify that the printer port is installed by checking 
the Daughter Card 10 field In Configuration Status Block. The printer port identification code 
(0X04) should be stored In this field. For Information on setting the porfs jumpers and 
termination, refer to the Installation chapter. 
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INITIAUZING THE PORT 

The printer port requires a separate work queue. It wli therefore be necessary to create a work 
queue for It using the Initialize Work Queue command, Just as you would for a SCSI device. This 
work queue must be exclusively used for the printer port. 

The first command to the printer work queue should be the Initialize Printer Port command (p. 
?). This command sets a variety of parameters, including: 1) the polarity of parity for 
Dataproducts printers, and 2) which printer status lines may generate a status change interrupt. 

The Initialize Printer Port command can be Issued at any time to reset the printer port. The 
command Is Issued with the reset bit set to clear the printer port hardware. It should never be 
necessary to reset the hardware. The conmand may also be Issued at any time to assert a 
buffer clear to the printer. Since the time required for holding this signal varies from printer to 
printer, the Jaguar will leave the line set untl the host issues another Initialize Printer Port 
command with the bit cleared. 

ISSUING PRINTER COMMANDS 

Tho I~gll~r •• oftl quellO rv-Into,r """,,,",,~nrlC!> iC!>8a Drinter Dnrt InDD "h~p.ftr 1:\ 8... ." ... """n'ad a~"" ......... w -... wo ................... VViilU_._ ... ,_g. I I VI .. "_" .." _11IIiII .. g "'I ao;, I'I;;V!W"Y "_ 

work on each command In a AFO manner as the previous command completes. When the 
Go/Busy bit for a printer command Is set, the command wli be copied from short I/O space into 
the internal printer port work queue. After the IOPB has been parsed for correctness, the data 
wUI be simultaneously DMA'd from system memory. When all the data has been transferred to 
the printer, a copy of the 10PB modified with the current printer status and retum code will be 
placed In the Command Response Block. 

!tQ!!. ~ 

Initialize Controller 10P8 • .. CCIIIIII8nd COIIplete 
Initialize Work Queue IOPB(s) • .. Ca..and(s) Ca.plete 
Initialize Work Queue IOPB(s) • .. COIIIMnd C~lete 
Printer Port IOPB(s) • .. Command(s) Complete 

Figure 6-14. Example Of Printer Port Operation 

If the printer port Is configured for the Dataproducts Interface, the host may want to send special 
font or control characters to the printer using the Paper Instruction control line of the 
Dataproducts interface. The Jaguar supports this with the Paper Instruction option in the 10PB. 
When the Paper Instruction option Is set to 1, the Jaguar wli transfer all of the data specified in 
this lOPS to the printer with the Paper Instruction Interface signal active. Paper Instruction is only 
supported by Dataproducts printers. 
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STATUS REPORTING 

The printer status may be accessed in three ways from the Jaguar: 

• The state of the status lines Is updated periodically In Configuration Status Block 
for asynchronous monitoring by the host. This status Is stored in the Secondary 
Phase Sense/Printer Status field of the Configuration Status Block. For a 
Dataproducts Interface, this byte Is updated whenever Online, Ready, Parity 
Error, or Cable On changes state. For a Centronics interface, It is updated 
anytime Select, FaLdt. or Paper Empty changes state. For all interfaces, It is also 
updated approximately wery 30 msec, as well as at the completion of a print 
command. 

• The second method Is for the Jaguar to use the Controller Normal Interrupt 
Vector specified in word 0X2 eX the Controller Initialization Block. The host may 
select which status lines can generate an interrupt In the Initialize Printer Port 
10PB. An Interrupt Is generated when an enabled status line (except parity) 
toggles either active or inactive. Parity error Is only reported when It becomes 
active. The complete status word wli be updated In Configuration Status Block, 
and a Command Response Block will be posted. This returned structure is 
shown in Chapter 5. 

• The third method for accessing printer information Is to issue a Printer Port 
10PB with both the Maximum Transfer Length and the Printer Transfer Length 
fIaIAC! C!m t", .,ap", ThlC! _11c!~ +hI!"!> ",.I .. """ .. """" .... _ •• ftAft+ ... +~ ... 0...1 ........... ~ .. _ ... , ... r. .... !"" 
.. ..,._ ... _ •• __ VI _. I I log wg~ ... n;ji .,. II n.UI """' .... U "~Q"':; "II':; I 1111"':;1 ~~LU" II~IU 

of the 10PB and immediately return It as command completed. 

OFFBOARD IOPBs 

The Jaguar's MACSi Interface Is optimum for systems that have quick host access to 
the VME short I/O space. In some systems, however, reading and writing data to/from this space can 
be quite time consuming. To speed up I/O in such systelTl$, the Jaguar supports a technique that 
enables the host to control the Jaguar with Just two reads and two writes into the Jaguar's short I/O 
space for each command. This technique involves bulding offboard Command Queue entries, 10PBs, 
and an offboard Command Response Block. 

NOTE 

OVERVIEW 

In order to Implement offboard 10PBs, you wli need to allocate one or more blocks of system 
memory for sole use by these structures. The Jaguar's onboard Command Queue entries can 
then initialized to point to these fixed areas of memory. These pointers should not be 
changed once normal board operation has begun. 
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The host bulds offboard IOPBs and Command Queue entries In this space. The only time it 
accesses the Jaguar's onboard Command Queue entry Is to set the Go/Busy bit. 
The Jaguar then DMAs the offboard Command Queue entry /IOPB onboard and executes the 
command. Upon completion of this command fetch. the Jaguar clears the Go/Busy bit in the 
onboard Command Queue entry. 

BUILDING OFFSOARD IOPSs 

To build an offboard IOPB. set the Fetch Offboard IOPB bit (bit 4) In the Queue Entry Control 
Register. This Is the first word of the onboard Command Queue entry. Setting this bit changes 
the purpose of the fields within the Command Queue entry. but It does not change the size of 
the Command Queue entry. 

When bit 4 Is set, the Jaguar Interprets the address In the onboard Command Queue entry as 
a pointer to a block of offboard memory consisting of an external Command Queue and one or 
more Command Queue entries. 

Offboard Command Queue entries and IOPBs have the same structure as their onboard 
counterparts. except that the IOPB Address field In an offboard Command Queue entry has no 
meaning. 

The format of an offboard Command Queue entry Is shown below: 

WORK. 1S f 14 1 13 112 1 11 1 10 1 9 1 8 I 7 1 6 'I sf 4 I 3 I 2 I 1 f 0 

oxo 

0X1 

0X2 

0X3 

OX4 

OX5 

QUEUE ENTRY CONTROL REGISTER 

RESERVED I rr I MT I ADDRESS MODIFIER 

HOST MEMORY ADDRESS 

lOPS LENGTH I RESERVED 

RESERVED 

Figure 6-15. Format Of Offboard Command Queue Entry 

Note the following Important restrictions when buDding offboard Command Queue entries/IOPBs: 

• Each offboard Command Queue entry must be contiguous with Its 
corresponding offboard IOPB In system memory (with the Command Queue 
entry residing In the lower portion of the block of memory). 

• Because a single DMA operation of the Jaguar cannot cross nonadjacent page 
boundaries. an offboard Command Queue entry and Its corresponding IOPB 
cannot be spread across two nonadjacent pages In physical memory. 

The host may mix onboard and offboard commands by setting (or clearing) the FOB Bit In the 
Queue Entry Control Register of individual commands. However. this Is not recommended for 
normal operation. It may be useful for handling errors or when operating the Jaguar in a 
standalone fashion. 
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INITIAUNG OFFBOARD COMMANDS 

To Initiate a command, the host: 1) reads the Go/Busy bit of the next Command Queue entry 
to ensure that the entry Is available, and 2) sets that same Go/Busy bit after it has assembled 
the offboard Command Queue entry and 10PB. 

If there Is no external memory at the location specified in the Command Queue entry, the Jaguar 
will get a VME bus error (BERR*) when It tries to read the offboard Command Queue 
entry/IOPB. In this event, the Jaguar uses the default Error LeveljVector in the Controller 
Initialization Block and places the Command Queue entry /IOPB at the normal Command 
Response Block (CRB) location In short I/O. 

OFFBOARD COMMAND RESPONSE BLOCK 

In order for the Jaguar to write a returned IOPB offboard, you need to designate a block of 
system memory for use as an offboard Command Response Block. Then, write a pointer to the 
block in the Controller Initialization Block, and execute the Initialize Controller command. Any 
non-zero value in the pointer field Instructs the Jaguar to write returned 10PBs to the offboard 
address. 

Refer to the sections on the Command Response Block (Chapter 3) and Controller Initialization 
Block (Chapter 5) for additional information. 

Once you have Initialized the Jaguar to write command responses to an offboard Command 
Response Block, all iSSpOi.SSS will be writter, to this struelure uniess a bus error occurs during 
the write operation. 

POSTING COMMAND COMPLETION 

If the pointer to the external Command Response Block in the Controller Initialization 
Block Is zero, then the Jaguar posts command response Information in the Command 
Response Block section of its own short I/O space. 

Once it completes a command, the Jaguar DMAs the command response Information 
Into external memory and then generates a Command Complete Interrupt. 

Before reading the command response Information In its own memory, the host should 
first read error status In the Jaguar's onboard Command Response Block. (This 
Information Is inaccessible once the Jaguar's CRBV bit is cleared.) If an error occurs, 
the location eX the Command Response Block will depend on the type of error. If the 
error Is a SCSI device error, the Command Response Block/returned 10PB will be 
written offboard to the address specified In the Controller Initialization Block. 

On the other hand, If the error status shows that a bus error (BERR*) occurred when 
attempting to move the Information Into the offboard Command Response Block, then 
the host can find the Command Response Block and 10PB in short I/O at the address 
specified in Word 6 eX the Controller Initialization Block (Command Response Block 
offset). 

After checking the error status, the host can respond to the Interrupt by clearing the 
CRBV bit (Command Response Block Valid) in the Command Response Status Word 
of the Jaguar's onboard Command Response Block. 
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CONSIDERATIONS FOR MAXIMIZING SCSI SYNCHRONOUS DATA TRANSFERS 

Synchronous data throughput In a SCSI system can be significantly Improved by better matching the 
data transfer rates cI the host adapter and SCSI devices. ThIs Is because SCSI devices support specific 
data transfer rates within the broad SCSI spectrum.1 When a synchronous data transfer takes place 
between two SCSI devices. these devices must negotiate between themselves to select a compatible 
transfer rate. H the devices have incompatible transfer rates. the result Is significantly lower cable 
bandwidth. 

This paper describes the key factors determining the actual speed at which two SCSI devices wUl perform 
a synchronous data transfer (as opposed to the rated maximum speeds cI the Individual devices). Since 
SCSI data transfer rates are negotiated In terms cI nanoseconds per period Instead cI frequency. this 
discussion uses the SCSI transfer period to describe transfer rates. The SCSI transfer period is 
measured in 4ns Increments. A resolution cl4 nanoseconds resUts In some strange and difficult to read 
numbers when converted to the equivalent frequency. Just remember that a smaller period means a 
higher frequency. and a larger period means a lower frequency. 

NEGOTIATION PROCESS FOR SYNCHRONOUS TRANSFER RATES 

/1£ noted above. t~ host adapter and target negotiate the maximum transfer rate that :-ray 00 
used In data transfers. The negotiation process. which usually occurs the first time the host 
adapter communicates with a target. Is essentially as follows: 

1. The host adapter tells the target the smallest transfer period at which the host 
adapter Is able to operate. 

2. The target evaluates the received value. 

• H the proposed value Is acceptable. the target returns It to the host 
adapter and the negotiation process Is finished. 

• H the value Is less than the target can handle. the target sends the host 
adapter the smallest transfer period at which It can function. The host 
adapter then accepts that as the correct value. and the negotiation is 
finished. 

Once a data transfer rate has been detennlned, all subsequent data transfers between the host 
adapter and target have a transfer period greater than or equal to the agreed-upon value. 

For example. consider a 4 Mbyte/sec. host adapter connected to a 4 Mbyte/sec. disk drive. A 
problem arises In that a 250ns period Is not evenly divisible Into the 4ns increments required by 
SCSI. Therefore, some devices express this value as 248ns, whle others use 252ns. 

Assume that both devices use a 248ns period. In this case, the pair wli communicate at 4 
Mbytes/sec., because both devices are allowed to transfer at a period greater than the agreed
upon value. 

IThe SCSI specification allows cable transfer rates ranging from roughly 1 Mbyte/sec. to 
5 Mbyte/sec., measured in 4ns inaements. 
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On the other hand, if the host adapter uses 248ns and the drive uses 252ns, the cable rate must 
be less than 4 Mbytes/sec. The 4-nanosecond difference In periods Is significant because 
devices do not actually support 4ns steps in transfer rates. The transfer rate is usually 
determined by some dMsion of the oscHlator which drives the SCSI controller of the device. 
Assuming that the SCSI controller is driven by a frequency that is twice the agreed-upon transfer 
rate, the next lower rate will be three times the Input oscalator. In the example we are currently 
considering, this would mean that the host adapter must operate at 375ns pericx:is or 2.66 
Mbytes/sec= - considerably less than the 4 Mbyte/sec. maximum rate. 

The matching of device data transfer rates becomes particularly important when using the same 
cable to interconnect targets that have different maximum speeds. With this setup, the overall 
system transfer rate Is determined by the transfer rates negotiated between the host adapter and 
each of the devices connected to It. The table below lists a variety of ~. SCSI drives and 
host adapters, along with their associated transfer rates. It Is followed by examples of the actual 
transfer rates that would be negotiated between different host adapters and drives in the table. 

Transfer Periods Of Example SCSI Host Adapters And Drives 

SCSI Device Maximum Transfer Rate of Device Transfer Rate If Target Device 
Cannot Transfer at Maximum Rate 

Drive 1 212ns (4.72 Mhz) 252ns (3.97 Mhz) 

Drive 2 208ns (4.81 Mhz) 248ns (4.03 Mhz) 
---

I I 

Host Adapter 1 248ns (4.03 Mhz) 375ns (2.66 Mhz) 

Host Adapter 2 200ns (5.00 Mhz) 300ns (3.33 Mhz) 

Host Adapter 3 208ns (4.81 Mhz) 312ns (3.21 Mhz) 

Host Adapter 4 212ns (4.72 Mhz) 318ns (3.14 Mhz) 

EXAMPLE 1: Host Adapter 1, Drive 1 Transfer Rate 252ns 
The host adapter requests 248ns, which the drive accepts as this Is greater than the drive's 
minimum 212ns period. The actual transfer rate paced by the drive is 252ns. 

EXAMPLE 2: Host Adapter 1, Drive 2 transfer rate 248ns 
The host adapter requests 248ns, which the drive accepts as this is greater than the drive's 
minimum 208ns period. The actual transfer rate paced by the drive Is 248ns. 

EXAMPLE 3: Host Adapter 2, Drive 1 transfer rate 300ns 
The host adapter requests 2OOns, which the drive rejects as this Is less than the drive's minimum 
212ns period. The drive responds with 212ns. The host adapter must then transfer at its next 
greater period of 3OOns. 
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EXAMPLE 4: Host Adapter 2, Drive 2 tranafer rate 300M 
The host adapter requests 2OOns, which the drive rejects as this is less than the drive's minimum 
208ns period. The drive then responds with 208ns. The host adapter must then transfer at its 
next greater period of 3OOns. 

The resulting transfer rates for the remaining combinations are as follows: 

• Host Adapter 3, Drive 1 transfer rate 312ns 

• Host Adapter 3, Drive 2 transfer rate 208ns 

• Host Adapter 4, Drive 1 transfer rate 212ns 

• Host Adapter 4, Drive 2 transfer rate 248ns 

The above examples show that It is possible to achieve slmlar performance from the two 
example drives with a 4 Mbyte/sec. host adapter. However, If the speed of the host adapter is 
increased, It Is not possible to achieve greater performance from both drives on the same cable. 
Some combinations actually hurt performance for some drives. 

This problem Is the resUt of devices having a finite number of actual transfer rates whOe the 
SCSI specification allows a large number of legal values. It is therefore very Important that the 
system integrator carefully choose devices with compatible transfer rates to achieve maximum 
performance. 
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APPENDIX A 
SPECIFICATIONS 

VMEbus SPECIFICATIONS 

DTB Master 
OTB Slave 
Requester 
Interrupter 

SCSI BUS SPECIFICATIONS 

Peripheral Data Rate 

POWER REQUIREMENTS 

Single-Ended V /SCSI 4210 Motherboard 

Single-ended V /SCSI 4210 Daughter Card 

Differential V /SCSI 4210 Motherboard 

Differential V /SCSI 4210 Daughter Card 

MECHANICAL (Nominal) 

Length 
Width 
Thickness 
Weight 

OPERATING ENVIRONMENT 

Temperature 
Relative Humidity 

FUSE 

A24, A:32, 016, 032 
A16, DB, 016 
Any of R(O-3), Static 
Any of 1(1-7), Dynamic 

Up to 4Mbytes/sec synchronous 
Up to 1.5Mbytes/sec asynchronous 

4.67 A typical @ +5V DC (+ /- 5%) 
6.85 A maximum @ +5V DC (+ /- 5%) 

0.75 A typical @ +5V DC (+/- 5%) 
1.?'; A maximum @ +5V DC (+/= 5%) 

5.27 A typical @ +5V DC (+ /- 5%) 
7.62 A maximum @ +5V DC (+ /- 5%) 

1.35 A typical @ +5V DC (+ /- 5%) 
2.04 A maximum @ +5V DC (+/- 5%) 

233mm 
160mm 
20mm 
.45 Kg 

0-55 degrees Centigrade 
10% - 90% Noncondensing 

The Jaguar has a 1-amp fuse (F1) used to protect the SCSI terminator power when provided by the 
Jaguar. Its part number Is UttIefuse PN 251001. To determine the location of the fuse on the board, 
refer to the appropriate board layout . 
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DIAGNOSTIC LEOs 

The Jaguar has 2 LED displays (LE01 and LE02) behind the panel that may provide useful diagnostic 
information. To locate the LEOs. refer to either Jaguar board layout (page? or ?). The placement and 
use of the LEOs are identical for both board layouts. 

LED1: This single-LED display is green when the Board O.K bit (bit 1 in the Master Status 
Register) is set. For a description of the Board O.K bit, please refer to p. ? If the LED 
turns red. one of the following conditions has occurred: 1) the board is being reset. or. 
2) the board has faMed. 

LED2: This display consists of four LEOs. numbered 1 through 4. The meaning of the LEOs 
Is as follows: 

LED: 

o 

1 

2 

3 

RELIABIUTY 

MTBF per MIL STD 217E 

explanation: 

VMEbus Busy (System) - This LED Is active when the 
VMEbus BBSY· signal is active. 

VMEbus Busy ~Jaguar) - This LED Is active when the 
Jaguar Is driving BBSY·. 

SCSI Busy (port 0) - This LED is active when Port O's 
SCSI BSY· signal is active. 

This LED is not used. 

68.400 hours 
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APPENDIX B 
CONNECTOR PINOUTS AND CABLING 

APPENDIX B 

This appendix contains the connector pinouts and cabling information needed for various Jaguar 
configurations. The tables in this appendix are listed below. along with the page number on which each 
table appears: 

SCSI Ports 

• Table B-1. 

• Table B-2. 

Printer Port 

• Table B-3. 

• Table B-4. 

• Table B-S. 

P1 and P2 Connectors 

Single-ended SCSI port pinouts 

Differential SCSI port pinouts 

Dataproducts Short Une printer cable pinouts 

Dataproducts Long Une printer cable pinouts 

Centronics printer cable pinouts 

• Table B-6. P1 connector 

• Table B-7.t P2 connector. rows A and C. This table lists the SCSI signals 
provided by a single-ended motherboard with no daughter 
card. 

• Table B-8. t P2 connector. rows A and C. This table lists the SCSI signals 
provided by a differential motherboard with no daughter card. 

• Table B-9. t P2 connector. rows A and C. This table lists the SCSI signals 
provided by a single-ended motherboard with a single-ended 
daughter card. 

• Table B-10.t P2 connector. rows A and C. This table lists the SCSI signals 
provided by a single-ended motherboard with a differential 
daughter caret 

• Table B-11. t P2 connector, rows A and C. This table lists the SCSI signals 
provided by a differential motherboard with a single-ended 
daughter card. 

• Table 8-12. P2 connector. rCNI B. This table lists signals for motherboards 
which use P2 RCNI B only. 

t These tables apply only to versions of the Jaguar which use P2 rows A and C. 
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DESCRIPTION OF SCSI CABLE 

All possible SCSI bus configurations on the Jaguar (slngle-ended vs. differential. and routed off P2. P3. 
or P4) require the same standard SCSI cable. A"standard SCSI cable Is either a 5O-conductor flat cable 
or a 25-signal twisted-pair cable. The cable Is one-to-one. with 5O-pin connectors on both ends. As per 
SCSI specifications. the cable can be up to 20 feet long (6 meters) for a single-ended SCSI bus and 82 
feet long (25 meters) for a differential one. 

Below Is a list of sample part numbers which you may find to be useful In cabling your system. 
Interphase assumes no responsibiUty regarding the functionaUty of the parts listed below. If you 
need more Information concerning the parts, contact the manufacturer directly. 

Component 

Flat Cable 

Connectors 
• End of cable connector 

• Without strain relief; no center key 
• With strain relief; no center key 
• Without strain relief: with center key 

• Daisy Chain 
• Without strain relief; no center key 
• With strain relief; no center key 
• Without strain relief; with center key 

B-2 

SamPle Part No. 

3M-3365-50 

3M-3425-7000 
3M-3425-7050 
Dupont 66900-290 

3M-3425-6000 
3M-3425-6050 
Dupont 66900-250 
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SINGLE-ENDED SCSI CABLE PINOUT 

The following pinout applies to all Jaguar connectors which provide a slngle-ended SCSI port,. whether 
the port Is routed off P2, P3, or P4. 

Table 8-1. Single-Ended SCSI Port Pinouts 

Pin ~ic Pin ~ic 

1 GNO 2 OBO-

3 GND 4 OB1-

5 GNO 6 OB2 a 

7 GND 8 0B3-

9 GND 10 .0B4-

11 GND 12 OB5-

13 GIlD 14 0B6-

15 GIl) 16 OB7-

17 GIl) 18 OBP-

19 liND 20 GND 

21 Gt!O - 22 c= 
23 GIlD 24 GND 

25 26 TERMPWR 

27 GND 28 GND 

29 GND 30 GND 

31 GIl) 32 ATM-

33 liND 34 GND 

35 liND 36 ISY-

37 GIl) 38 ACIC-

39 GND 40 RST-

41 GIlD 42 MSG-

43 GIlD 44 SEL-

45 GIlD 46 C/O-

47 GND 48 REQ-

49 GIl) 50 1/0-

NOTE: If no signal Is referenced, then the Jaguar does 
not use that pin. 
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DIFFERENTIAL SCSI CABLE PINOUT 

The following pinout applies to all Jaguar connectors which provide a differential SCSI port, whether the port 
is routed off P2. P3. or P4. 

Table 8-2. Differential SCSI Port Pinouts 

Pin ~ic Pin ~ic 

SHIELD 2 GND 

3 DBO+ 4 DBO-

5 DB1+ 6 DB1-

7 DB2+ 8 D12-

9 DI3+ 10 D13-

11 DB4+ 12 DB4-

13 D15+ 14 D15-

15 DB6+ 16 DB6-

ii DBi ... is DB7-

19 DBP+ 20 DIP-

21 DIFFSENS 22 GND 

23 GtID 24 GtID 

25 TERMPWR 26 TERMPWR 

27 GtID 28 GtID 

29 ATN+ 30 ATN-

31 GND 32 GIl) 

33 BSY+ 34 BSYe 

35 ACIC+ 36 ACIC-

37 RST+ 38 RST-

39 MSG+ 40 MSG-

41 SEL+ 42 SEL-

43 C/D+ 44 C/O-

45 REQ+ 46 REQ-

47 1/0+ 48 1/0-

49 GND 50 GND 
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DATAPRODUCTS PRINTER CABLING 

Table B-3. Cable Pinouts for P4 Connector to Dataproducts Short Une Printer 

4210 P4 Dataproducts FU1Ctions 4210 P4 Dataproducts FU1Ction 
(Short Line) (Short line) 

6 19 DATA 1 44 ~"P RETURN II .JII 

7 3 RETURN 42 31 BUFFER CLEAR 
9 20 DATA 2 43 15 RETURN 
10 4 RETURN 34 12 +5V (NOT SUPPLIED) 
1 1 DATA 3 15 22 READY 
4 2 RETURN 16 6 RETURN 

I 23 I 41 I DATA 4 12 I 21 I ON LINE I 20 40 RETURN 13 5 RETURN 
2 34 DATA 5 18 23 DEMAND 
3 18 RETURN 19 7 RETURN 
29 43 DATA 6 30 27 PAR ITY ERROR 
26 42 RETURN 31 11 RETURN 
8 36 DATA 7 24 25 BOTTOM OF FORM 
5 35 RETURN 25 9 RETURN 
33 28 DATA 8 27 26 PAPER MOVING 
32 44 RETURN 28 10 RETURN 
36 29 DATA PARITY 17 39 GROUND 
37 13 RETURN 21 24 TOP OF FORM 
39 30 PAPER INSTRUCTION 22 8 RETURN 
40 14 RETURN 38 46 INTERFACE CONNECTED 
14 38 DATA STROBE 35 45 INTERFACE CONNECTED RETURN 

NOTE: If no sigr.al is iefsier.ced, then ihat pin Is nut used. 

Table B-4. Cable Pinouts for P4 Connector to Dataproducts Long Une Printer 

4210 P4 Dataproducts FU1Ctions 4210 P4 Dataproducts FU1Ction 
(Long Line) (Long Line) 

6 19 DATA 1+ 11 37 DATA STROBE-
7 3 DATA 1- 42 31 BUFFER CLEAR+ 
9 20 DATA 2+ 43 15 BUFFER CLEAR-
10 4 DATA 2- 34 12 +5V (NOT SUPPLIED) 
1 1 DATA 3+ 15 22 READY+ 
4 2 DATA 3- 16 6 READY-
23 41 DATA 4+ 12 21 ON L1NE+ 
20 40 DATA 4- 13 5 ON L1NE-
2 34 DATA 5+ 18 23 DEMAND+ 
3 18 DATA 5- 19 7 DEMAND-
29 43 DATA 6+ 30 27 PARITY ERROR+ 
26 42 DATA 6- 31 11 PARITY ERROR-
8 36 DATA 7+ 24 25 BOTTOM OF FORM+ 
5 35 DATA 7- 25 9 BOTTOM OF FORM-
33 28 DATA 8+ 27 26 PAPER MOVING+ 
32 44 DATA 8- 28 10 PAPER MOVING-
36 29 DATA PARITY+ 17 39 GRaJND 
37 13 DATA PARITY- 21 24 TOP OF FORM+ 
39 30 PAPER INSTRUCTION+ 22 8 TOP OF FORM-
40 14 PAPER INSTRUCTION- 38 46 INTERFACE CONNECTED 
14 38 DATA STROBE+ 35 45 INTERFACE CONNECTED RETURN 

NOTE: If no signal is referenced, then that pin is not used. 
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DATAPRODUCTS CABLE DESCRIPTION 

Both short and long line Dataproducts printer configurations require a 5O-conductor flat ribbon 
cable. Below is a list of sample part numbers which you may find to be useful in cabling your 
system. Interphase assumes no responalbiUty regarding the functionality of the parts listed 
below. If you need more InformaUon concerning the parts, contact the part manufacturer 
directly. 

Component 

Flat Cable 

Connectors 
• Jaguar End 

• Without strain relief; no center key 
• With strain relief; no center key 
• Without strain relief; with center key 
• Dataproducts End 

SamPle Part No. 

3M-3365-50 

3M-3425-7000 
3M-3425-7050 
Dupont 66900-290 
T&B Ansley 609-50P* 

* The connector type neecIed for your specific OataproduCls printer may be different from that given above. Be sure 
to verify your prInterk connector requirements before making the cable. 

CENTRONICS PRINTER CABLING 

Table 8-5. Cable Pinouts For P4 Connector to Centronics Printer 

4210 P4 Centronics F&n:tton 4210 P4 Centronics F&n:tion 

6 2 DATA 1 11 19 RETURN 
7 20 RETURN 42 31 PRINTER INITIALIZE 
9 3 DATA 2 43 30 RETURN 
10 21 RETURN 34 tIJ NOT USED 
1 4 DATA 3 15 32 FAULT 
4 22 RETURN 16 IlJ NOT USED 
23 5 DATA 4 12 13 SELECT 
20 23 RETURN 13 IIJ NOT USED 
2 6 DATA 5 18 10 AClCJKM.EDGE 
3 24 RETURN 19 28 RETURN 
29 7 DATA 6 30 12 PAPER ENTRY 
26 25 RETURN 31 NU NOT USED 
8 8 DATA 7 24 NU NOT USED 
5 26 RETURN 25 tIJ NOT USED 
33 9 DATA 8 27 11 BUSY 
32 27 RETURN 28 29 RETURN 
36 NU NOT USED 17 NU NOT USED 
37 NU NOT USED 21 NU NOT USED 
39 NU NOT USED 22 NU NOT USED 
40 NU NOT USED 38 NU NOT USED 
14 1 DATA STROBE 35 NU NOT USED 
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PI CONNECTOR 

Table B-6. P1 Connector Signal Descriptions (All Versions) 

Pin Row A Signal Mnemonic Row B Signal Mnemonic Row C Signal Mnemonic 
1 DO) BBSY* DOS 

2 D01 BCLR* D09 

3 D02 ACFAJL* D10 
DOl BGOJN* D11 
D04 BGOCIJT* D12 
DOS BG1JN* D13 

7 D06 BG10UT* D14 
8 007 BG2IN* D15 
9 GIl) BG2OOT* GND 

10 SYSCLIC BG3IN* SYSFAIL* 
11 GND BG3OUT* BERR* 
12 DS1* BRO* SYSRESET* 
13 DSO* BR1* LWORD* 
14 WRITE BR2* AM5 
15 GND BR3* ill 

16 DTACK ANa A22 
17 GND AM1 A21 .... =~ "" ..... =. 

I 10 I 

19 GIl) NO A19 
20 lACK GND A18 
21 IACKIN* A17 
22 IAClCOOT* A16 
23 AM4 GND A15 
24 A07 IRQ7* A14 
25 A06 IRQ6* A13 
26 A05 IRQ5* A12 
27 A04 IRQ4* A11 
28 A03 IRQ]* A10 
29 A02 IRQ2* A09 

30 A01 IRQ1* AOB 
31 +12V DC 
32 +5V DC +5V DC +5V DC 

NOTES: If no signal Is referenced. then the Jaguar does not use that pin. A -*- denotes 
an active low signal. 
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SCSI SIGNALS ON P2 CONNECTOR 

The tables on the next five pages list the SCSI signals which are routed to P2 by the following Jaguar 
configurations: 

• A single-ended motherboard with no daughter card. 

• A differential motherboard with no daughter card. 

• A single-ended motherboard with a slngle-ended daughter card. 

• A single-ended motherboard with a differential daughter card. 

• A differential motherboard with a slngle-ended daughter card. 

To determine the full P2 pinout of your version of the Jaguar. combine the SCSI signal description for your 
motherboard/daughter card configuration with the Row B VMEbus signals shown in table 8-12. 

As noted previously in this manual. if you have a differential daughter card installed on a differential 
motherboard. only the primary SCSI bus (port 0) can be routed off P2. 
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The following table lists the SCSI signals routed to P2 rows A and C by a single-ended motherboard with 
no daughter card. (Assumes the motherboard uses P2 rows A and C.) 

Table 8-7. P2 Connector SCSI Signal Descriptions (Single-Ended Motherboard, No Daughter Card) 

Pin Row A Signal LO. 
.~ Row B Signal u. " 'i Il 

1 

2 
3 

6 

7 
8 
9 
1 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 

21 
22 

24 
25 
26 

27 
28 

29 

30 

31 

NOTE: Signals from the single-ended motherboard (port 0) are set in 6.1lil type 
These signals are routed off the P4 connector on the P2 adapte·r::······················ 
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The following table lists the SCSI signals routed to P2 rows A and C by a differential motherboard with no 
daughter caret. (Assumes the motherboard uses P2 rows A and C.) 

Table B-8. P2 Connector SCSI Signal Descriptions (Differential Motherboard. No Daughter Card) 

NOTE: Signals from the differential motherboard (port 0) are set In alII type. 
These signals are routed off the P3 connector on the P2 adapter. 
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The following table lists the SCSI signals routed to P2 rows A and C by a single-ended motherboard with a 
single-ended daughter card (Assumes the motherboard uses P2 rows A and C.) 

Table 8-9. P2 Connector SCSI Signal Descriptions (Single-Ended Motherboard. Single-Ended Daughter Card) 

NOTES: Signals from the single-ended motherboard (port 0) are set in ilifiJiI 
type. These signals are routed off the P4 connector on the P2 adapter:' 
Signals from the slngle-ended daughter card (port 1) are set In regular 
(non-shaded) type. These signals are routed off the P3 connector on 
the P2 adapter. 

8-11 



INIERPHASE CORPORATION 

The following table lists the SCSI signals routed to P2 rows A and C by a single-ended motherboard with a 
differential daughter card (Assumes the motherboard uses P2 rows A and C.) 

Table 8-10. P2 Connector SCSI Signal Descriptions (Single-Ended Motherboard, Differential Daughter Card) 

NOTES: Signals from the single-ended motherboard (port 0) are set in ,maia 
type. These signals are routed off the P4 connector on the P2 adapter:" 
Signals from the differential daughter card (port 1) are set In regular 
(non-shaded) type. These signals are routed off the P3 connector on 
the P2 adapter. 

8-12 



APPENDIX B 

The following table lists the SCSI signals routed to P2 rows A and C by a differential motherboard with a single
ended daughter card (Assumes the motherboard uses P2 rows A and C.) 

Table 8-11. P2 Connector SCSI Signal Descriptions (Differential Motherboard, Single-Ended Daughter Card) 

NOTES: Signals from the differential motherboard (port 0) are set in i_ii 
type. These signals are routed off the P3 connector on the P2 adapter~ 

Signals from the single-ended daughter card (Port 1) are set in regular 
(non-shaded) type. These signals are routed off the P4 connector on 
the P2 adapter. 

8-13 



INTERPHASE CORPORATION 

P2 CONNECTOR ROW B ONLY VERSION 

Table 8-12. P2 Connector for Motherboards which only Use P2 Row 8 

Pin Row A Signal Mnemonic Row B Signal Mnemonic Row C Signal Mnemonic 
1 +5V DC 
2 GND 

3 
4 A24 
5 A25 
6 A26 

7 A27 
8 A28 
9 A29 

10 A30 
11 A31 
12 GNO 

13 +5V DC 
14 D16 
.... Di7 I;J 

16 D18 
17 D18 
18 D20 
19 D21 
20 D22 
21 D23 
22 GND 

23 D24 
24 D25 
25 D26 
26 D27 
27 D28 
28 D29 
29 D30 
30 D31 
31 GND 

32 +5V DC 

NOTE: If no signal Is referenced. then the Jaguar does not use that pin. 
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ERROR CODES 

The Jaguar Controller Error Codes field returns information pertaining to the operation of the IOPB 
returned in the Command Response Block. Statuses have been separated into fIVe groups: 
MACSI/Controller, General, Error Recovery. VME, and SCSI errors. The V /SCSI 4210 Jaguar controller 
status definitions are reported in hexadecimal formal 

MACSI/CONTROLLER ERROR CODES 

HEX CODE 

OxeD 

OX01 

OX02 

OX03 

OX04 

OX05 

OX06 

DESCRIPTION 

GOOD STATUS: 

The controller has completed the command and no errors were detected. The 
Pass-Back status field contains the Pass-Through status. 

QUEUE FUll: 

The work queue specified for this command is full and cannot receive another 
entry. The command is not executed and is moved directly to the Command 
Response Block with this status set. The queue can receive another entry after 
a currently active command has completed or If the queue is flushed~ 

WORK QUEUE INITIAUZATION ERROR: 

The work queue specified has not been initialized. The command is not 
executed and is moved directly to the Command Response Block with this 
status sel The Work Queue should be Initialized with an Initialize Work Queue 
Command. 

FIRST COMMAND ERROR: 

The first command sent to the board was not an Initialize Controller command. 
The board should be reset, and the first command issued should be the Initialize 
Controller command in order to set up the MACSI operating parameters. 

COMMAND CODE ERROR: 

The command field contains an invalid command type. Either a SCSIIOPB type 
or a Control IOPB type must be specified. 

QUEUE NUMBER ERROR: 

The work queue number specified in the Command Queue entry is invalid. Valid 
work queue numbers are 0 to 14. 

QUEUE ALREADY INITIAUZED: 

The work queue specified to be initialized has already been initialized. To 
re-initialize a queue. set the IWQ bit in the optionS field. 
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OX07 

OXOS 

OX09 

OXOB 

QUEUE UNINITIAUZED: 

An IOPB was Issued to a work queue that has not been Initialized. Work queues 
must be Initialized with operating parameters before usage. 

QUEUE MODE NOT READY: 

The Start Queue Mode bit was set before the Initialize Controller Command was 
Issued. The Initialize Controller Command should be the first board operation 
after power up to configure the MACSI Interface. 

COMMAND UNAVAILABLE: 

The command specified has not been Implemented In the current firmware. 

INVAUD BURST COUNT: 

This error Indicates that the requested burst size in the Controller Initialization 
Block Is odd, or Is greater than 256. 

GENERAL ERROR CODE INFORMATION 

HEX CODE 

OX10 

Ox11 

Ox12 

Ox13 

Ox14 

Ox15 

DESCRIPTION 

RESERVED RELD ERROR: 

A reserved field In the IOPB has non-zero data In It. 

RESET BUS STATUS: 

The SCSI Reset IOPB has executed successfully and generated a Reset on the 
bus. 

SECONDARY PORT UNAVAILABLE: 

An IOPB has been Issued to the secondary port (Port 1), but the port Is not 
Installed. 

SCSI 10 ERROR: 

The SCSI device 10 requested Is the Jaguar's own device 10. All devices on the 
bus require unique SCSI IDs. 

SCSI BUS RESET STATUS: 

The command could not execute because the SCSI bus Is held in the reset 
state. This may be caused by an un-powered device on the bus, Improper 
termination, or an Inverted cable. 

COMMAND ABORTED BY RESET: 

The command has been aborted due to a SCSI reset condition received during 
execution of the command. 
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Ox16 

Ox17 

Ox18 

VMEbus ERRORS 

HEX CODE 

0x20 

0x21 

0x23 

0x24 

0)(25 

0x26 

APPENDIX C 

PAGE SIZE ERROR: 

The page size specified In the Page Size field of the Controller Initialization 
Block (words OXD - OxEj is invaiid. For most applications, this field must be O. 
Contact Interphase for special applications. 

INVAUD COMMAND TAG: 

Command tags must be non-zero for successful searches. 

BUSY COMMAND TAG: 

Command is on the bus. 

DESCRIPTION 

VMEbus BUS ERROR: 

This error Indicates that a bus error occurred during the DMA transfer of the 
data to or from the buffer or the bus. 

VMEbus TIMEOUT: 

,his error indicates that bus acqUiSItion was not completed within the 
programmed timeout period. This error is typically caused by a nonexistent 
address or address modifier In the IOPB. 

VMEbus ILLEGAL ADDRESS: 

For 16-bit transfers, the starting address of the VMEbus buffer must fall on a 
word boundary (even address). For 32-bit transfers, the starting address of the 
VMEbus buffer must fallon a long word boundary (multiple of 4). 

VMEbus ILLEGAL MEMORY TYPE: 

An IlegaI memory type has been specified. 

ILLEGAL COUNT SPECIFIED: 

The maximum transfer length specified is not an even number. All transfer 
counts must be even since the controller can only perform word or long word 
transfers. H an odd count is to be transferred across the SCSI bus, the count 
specified In the maximum length field must be padded by '1' to round up the 
VMEbus transfer count to a word or long word multiple. 

VMEbus FETCH ERROR: 

A VMEbus error occurred during an offboard IOPB fetch. 
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0x27 

0x28 

0x29 

0x2A 

Ox2B 

Ox2C 

Ox2D 

Ox2E 

SCSI ERRORS 

HEX CODE 

oxao 

Oxa1 

Oxa2 

VMEbus FETCH TIMEOUT: 

A VMEbus timeout occurred on an offboard IOPB fetch. 

VMEbus POST ERROR: 

A VMEbus error occurred on an offboard Command Response Block post. 

VMEbus POST TIMEOUT: 

A VMEbus timeout occurred on an offboard Command Response Block post. 

VMEbus ILLEGAL FETCH ADDRESS: 

Illegal address on an offboard IOPB fetch. 

VMEbus ILLEGAL POST ADDRESS: 

Illegal address on an offboard Command Response Block post. 

VMEbus SCAITER/GATHER FETCH: 

VMEbus error on scatter/gather list fetch. 

VMEbus SCAITER/GATHER TIMEOUT: 

VMEbus timeout error on scatter/gather list fetch. 

INVAUD SCAITER/GATHER COUNT: 

An Invalid number of scatter/gather elements has been specified. Valid element 
counts are 1 to 64. 

DESCRIPTION 

SCSI SELECTION TIMEOUT ERROR: 

The selection phase of the SCSI device has faRed. The error may occur due to 
an incorrect Target 10. 

SCSI DISCONNECT TIMEOUT ERROR: 

A disconnected device has not re-selected the board in the timeout period. This 
may be caused by a hardware error, or a command that may take a very long 
period of time to execute. 

ABNORMAL SCSI SEQUENCE: 

The SCSI operation did not complete successfully due to a hardware error or 
an abnormal operation sequence. 
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0x33 

0X34 

0)(35 

APPENDIX C 

SCSI DISCONNECT ERROR: 

An invalid SCSI bus sequence has been detected. This usually indicates a 
device has disconnected without either issuing the disconnect or command 
complete message. 

SCSI TRANSFER COUNT EXCEPTION: 

The SCSI Transfer Count eX Data did not match the count specified in the 
maximum count length field. The amount of data actually transferred on the 
SCSI bus wli be returned in the maximum count length field. This status may 
not be considered an error for commands that intentionally allocate more buffer 
than the SCSI command uses. 

SCSI PARITY ERROR: 

A parity error occurred during the Information Transfer phase on the SCSI bus. 

SCATIERIGATHER ERRORS 

HEX CODE 

Ox40 

Ox41 

Ox42 

DESCRIPTION 

ILLEGAL SCAITER/GATHER COUNT 

Odd byte count in scatter/gather list. 

ILLEGAL SCAITER/GATHER MEMORY TYPE 

Illegal memory type in scatter/gather list. 

ILLEGAL SCATTER/GATHER ADDRESS 

Illegal address in scatter/gather list. 

ERROR HANDLING CODES 

HEX CODE 

OXSO 

OXS1 

oxao 

PESCRIPTION 

READfWRlTE BUFFER COUNT ERROR: 

Buffer count is too large. 

ILLEGAL READfWRlTE: 

Can't execute because of offboard Command Response Block. 

FLUSH ON ERROR IN PROGRESS: 

This status is set when the IOPB is flushed because an error condition has 
occurred and the work queue has the abort enable option set. This causes all 
queued IOPBs to be flushed untl the abort acknowledge has been received. 
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0x81 

0x82 

0x83 

0x84 

FLUSH WORK QUEUE STATUS: 

The queued lOPS Is being flushed in response to a Rush Work Queue 
Command. 

MISSING COMMAND: 

A device has reselected the 4210 for which there is no currently pending 
command. 

COUNTER EXHAUSTED: 

The transfer counter has exhausted but more data Is being requested by the 
target device. 

DATA DIRECTION ERROR: 

A data phase is being requested opposite of the direction set in the lOPS. 

PRINTER PORT ERRORS 

HEX CODE DESCR!PTlON 

0X90 PRINTER STATUS CHANGE: 

A printer port status change Interrupt Is being posted. 

0x91 PRINTER COUNT TOO SHORT: 

The value In the Maximum Transfer Length field must be greater than or equal to the 
Printer Transfer Length field. 

0x92 BAD DATA LENGTH FIELD: 

The Maximum Transfer Length field Is set to O. but the Printer Transfer Length field is 
not. 

0x93 PRINTER UNAVAILABLE: 

The printer port Is not Installed or Is not Initialized. 

0x99 SCATIER/GATHER SELECTED FOR PRINTER PORT: 

Scatter/gather mode Is not avaDabie for use with the printer port. 

OTHER ERRORS 

HEX CODE DESCRIPTION 

OxCO SAD lOPS TYPE: 

The lOPS type field does not match a currently supported lOPS type. 
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OxC1 IOPB TIMEOUT ERROR 

The IOPB has timed out due to some type of serious error. 

C-7 



INTERPHASE CORPORATION 

THIS PAGE LEFT INTENTIONALLY BLANK 

C8 



1* 
* 
* 
*1 

APPENDIX D 
MACSI DATA STRUCTURES 

V/SCSI 4210 Jaguar MCSI header. 

typedef unsigned char 
typedef uns i gned char 
typedef ~ i gned short 
typedef unsigned int 
typedef unsigned int 

BYTE; /* 8 bit unsigned 
UBYTEi /* 8 bit unsigned 
tA.IORD; /* 16 bit uns i gned 
UINTi 1* 32 bit unsigned 
ULONG; 1* 32 bit W1Signed 

*/ 
*/ 

*' *' *' 
/**************** Master Control Status Slock (MCSS) *******************/ 
typedef struct mcsb { /* Master control/Status Block */ 

WORD mcsb_MSR; /* Master status register */ 
WORD mcsb_MCRi /* Master Control register */ 
WORD mcsb_IQARi 1* Interrupt on Queue Available Reg */ 
WORD mcsb_QHOPi /* Queue head pointer */ 
WORD mesD_TRAU; '* Thaw work Queue */ 
WORD IACsb_RESOi 1* Reserved word 0 */ 
WORD mcsb_RES1i 1* Reserved word 1 */ 
UWORD mcsb_RES2; /* Reserved word 2 * / 

} VJ_MCSB; 

/*************** 
typedef struct cib { 

WORD cib_NCQEi 

Controller Initialization Block (CIB)·*··***···*******, 
1* Controller Initialization Block */ 

WORD cib_BURST; 
UWORD cib NVECTi 
WORD cib:EVECT; 
UWORD cib_PID; 
UWORD cib_SID; 
WORD ci b_ CRIO; 
ULONG cib_SELECTi 
ULONG cib_WOO_TIMEOUTi 
ULONG cib_VME_TIMEOUTi 
ULONG cib_PAGE_SIZE; 
UWORD cib_CRB_ADRMOO; 
UINT cib_CRB_ADDRESSi 
UWORD cib_CRB_ERTFLAGS; 

} VJ_C1Bi 

1* Number of CamaandOueue Entries */ 
1* DNA Burst CCU\t * / 
1* NOMMl C~letion Vector *i 
/* Error Completion Vector *1 
/* Pri_ry SCSI Bus ID * / 
1* Secondary SCSI Bus ID *' 
1* Command Response Block Offset */ 
1* Selection tiMeOUt in .flti-second */ 
'* Work Q 0 ti.eout in 256msecticks *' 
1* VMEbus TilleOUt 0 • 100msec tilleOUt */ 
'* Page size - RESERVED for .oat applications */ 
/* Offboard COIIBW:i Response Block memtype */ 
1* Offboard COIIIIIIInd Response Block address *' 
1* Reserved words * / 

'**************** 
typedef struct cqe { 

Command Queue Entry (CQE) ******.************/ 
1* COIIRBnd Queue Entry * / 

UWORD cqe_QECRi 1* Queue Entry Control Register */ 
UWORD cqe_IOPB_ADDR; 1* lOPS Address * / 
ULONG cqe_CTAG; 
UBYTE cqe_IOPB_LENGTHi 

1* COIIRBnd Tag * / 
1* lOPS Length * / 

UBYTE cqe_WORK_QUEUE; 
WORD cqe_RESO; 

1* Work Queue Number *' 
1* Reserved word * / 

} VJ_CQEi 
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/**************** IOPB FOrM8t (IOPB) •••••••••• "., •• ***/ 
tYPedef struct iopb ( 

lAIoRo i opb _01); /* IOPB Ca.ancI code * / 
tAIoRo iopb_OPTlONi r IOPB Option word */ 
lAioRo iopb_STATUS; r IOPB Retum Status word */ 
UWoRo iopb_RESO; r IOPB Reserved word */ 
UBYTE iopb_NVCTi r IOPB NOrMl cOIIIpletfon Vector */ 
uaYTE iopb_EVCT; /* IOPB Error cOIIIpletion Vector */ 
lAIoRo iopb_LEVELi /* IOPB Interrupt Level */ 
lAIoRo iopb_RES1i /* IOPB Reserved word */ 
lA«lRo i~ ADDR; 1* IOPB Address type n alfier */ 
ULONG i~-BUFF; r IOPB Buffer Address */ 
ULONG i~-LENGTH; r IOPB Max-Tr_fer Length */ 
ULONG iopb:SG_LENGTH; r IOPB Length in bytes of S/G request */ 
lA«lR0 i~ RES4; r lOPS Reserved word */ 
lAQm i opb:UN IT; r IOPB Uni t address on SCSI bus * / 

) lAIoRo i~ SCSI[61; '* lOPS SCSI words for pass through *' 
VJ_IOPa; -

Command Response Block (CRB) ••••••••••••••••••• , 
r CCIIIIInd Response Block */ 
/* COIIII8I1d Response Status Word *' 
r Reserved word * / 
/* ec.nand T 8SJ *' 
'* lOPS Length *' 
1* Work Queue NUlliber *' 
r Reserved word *' 
/* Returned IOPB * / 

Configuration Status Block (CSB) ••••••• " •••• " •••• , 
r Configuration Status Block 120 bytes*' 
1* Reserved word *' 
1* Reserved byte *' 
1* Product Code *' 
1* Reserved word *' 
1* Reserved byte *' 
1* Product Variation *' 
r Reserved word * / 
1* Reserved byte *' 
1* Fi ..... re Revision level */ 
1* Reserved word *' 
1* Fi ..... re Releese date ., 
1* Reserved word * / 
1* Buffer size in lCbytes *' 
1* Reserved word *' r PriMry SCSI Bus ID */ 
1* secondary SCSI Bus 10 *' 
1* PriMry Port (Port 0) Last Device Selected */ 
1* Secondary Port (Port 1) Last Device Selected *' 
1* Pri.ry Port (Port 0) Phase Sense Shadow *' 
1* secondary Port (Port 1) Phase Sense Shadow *' 
1* Reserved byte *' 
1* Daughter Board 10 *' 
1* Reserved byte *' 
1* Software Dip Switch Setting */ 
r Show Which Queues are Frozen */ 

/** .......... ******* Initial ize Work Queue Cc:.nand Fo ... t (waCF)""""·"/ 
t:YPec:tef struct wqcf ( 1* Initial fze WOrk Queue cc.and Fo .... t*/ 

l...I\..IoRD wqcf_OO; 1* ec..nd NolWBUy (Ox42) */ 
~ wqcf_OPTlONi 1* ca.and Options *' 
~D wqcf_STATUSi r Retum Status *' 
l.I\..IoRo wqcf RESO; 1* Reserved word *' 
l.IaYTE wqcf:NVCT; 1* NOrM1 C~letion Vector */ 
\.aaYTE wqcf_EVCT; 1* Error COIIIpletion Vector *' 
~O wqcf_ILVL; 1* Interrupt Level *' 
~O wqcf_GRWP; '* NUliber of cCllllllBnds to group together*' 
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lAIORD 
lAIORD 
UWORD 
UWORD 
UWORD 
UINT 
WORD 

} VJJ"QCF; 

wqcf_RES1 [7]; 
wqcf JIIlRICQ; 
wqcf_WPTi 
wqcf_SLOTS; 
wqcf_PRlOR ITY ; 
wqcf _TIMEWT; 
wqcf_SEC_W; 

1* Reserved words * / 
1* Work Queue tlUiber * / 
1* Work Queue Options */ 
1* tlUiber of slots in the WOrk Queues */ 
1* Priority Level */ 
1* COIIiW1d T i.e-OUt for thi s Queue * / 
1* Secondary Work Queue NUiber .i rror * / 

1**************** OFFBOARO ~~ ~_~ ENTRY/lOP! 
typedef struct offbd_iopb { 

*********** •••• **./ 

VJ_CQE copycqe; 
VJ_IOPB copyiopb; 

>OFFBD_IOPB; 

/*.****.**.* ••••••• scatter/Gather Descriptor block ••••••••••• ***.*** •• ****/ 
typedef struct { 

WORD S8_bcCUlti 
ULONG s8-PSddr; 
WORD s9_addr.od; 

} VJ_SG; 

/* Byte CCUlt for transfer 
1* Phys i cal Address 
1* IOPB Address type and lIOdifier 
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AA 
AE 

BOK 
BUS 
CC 
CIB 
CNA 
CO 
COA 
CaE 
CRB 
CRBV/CI 
CRSW 
CSS 
OFT 
OIR 
ER 
EX 
EXT 
FLO 
FLOR 
FZE 
GO 
HPC 
HUS 
IE 
IL 
IOPB 
IQAR 
IQEA 
IOHE 
IV 
IWO 
LUN 
LVL 
MACSI 
MCE 
MCR 
MCSB 
MSR 
MT 
PIP 
OeCR 
OFC 
OMS 

APPENDIX E 
ACRONYMS USED IN THIS MANUAL 

Abort Acknowledge 
Abort Enable 
Abot"1 Queue 
Board OK 
SCSI Bus Selection 
Command Complete 
Controller Initialization Block 
Controller Not Available 
Command Queue 
Command Queue Entry AvaUabie 
Command Queue Entry 
Command Response Block 
Command Response Block Valid/Clear Interrupt 
Command Response Status Word 
Controller Specific Space 
Default 
VMEbus Transfer Direction 
Error 
exception 
Extended Addressing Enable 
Flush Queue 
Flush Queue and Report 
-Freeze Enable 
Go/Busy 
High Priority Command 
Host Usable Space 
Interrupt Enable 
Interrupt Level for the Interrupt on Queue Available 
Input/Output Parameter Block 
Interrupt on Queue Available Register 
Interrupt on Queue Entry Available 
Interrupt on Queue Half Empty Enable 
Interrupt Vector for Interrupt on Queue Available 
Initialize Work Queue 
Logical Unit Number 
Interrupt Level 
Muitiple Active Command Software Interface 
Master Command Entry 
Master Control Register 
Master Control/Status Block 
Master Status Register 
Memory Type 
Primary Bus (port 0) Command In Progress 
Queue Entry Control Register 
Queue Flush Complete 
Queue Mode Started 

&1 
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RES 
RPT 
RSRV 
SCSIID 
SFEN 
SG 
SIP 
SQM 
THW 
TT 

Reset Controller 
Report Flushed Commands 
Reserved 
SCSI DevlcelD 
SYSFAIL Enable 
Scatter/Gather 
Secondary Bus (port 1) Command In Progress 
Start Queue Mode 
Thaw Work Queue 
Transfer Type 
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UPDATE 

TO 

V /SCSI 4210 User's Guide 

Revision UG-0770-000-XOF, Rev. B 

ADDENDUM - May 25, 1989 

ERROR RECOVERY OF FIRMWARE REVISION XOW TO XAD AND BEYOND 

Three new features have been added to firmware revisions XOW through XAD, which 
improves software interface for error recovery: 

• Work Queue Zero's length has been redefined to allow error recovery of 
commands in Work Queue Zero. 

• Located in the Controller Specific Space, a register for each port has been added 
to report the last SCSI ID selected. 

• Additionally, a register has been added for each port to periodically.report-the 
SCSI bus status, also, located in the Controller Specific Space-:--~~ 

These changes do not affect compatibility with earlier revisions. 

Work Queue Zero Length Change 

Work Queue Zero is defined to have a length of one. This is done with the intention 
that only one error recovery process can occur at a time. However, it is possible that a 
command from Work Queue Zero may require error recovery itself. To allow this to 
take place, certain commands may always be issued through Work Queue Zero. SCSI 
Bus Reset and Flush Work Queue commands may always be issued through Work 
Queue Zero. For all other commands Work Queue Zero will still have a length of one. 

Controller-Specific Space Changes 

New SCSI status has been added to the Controller-Specific Space of the Jaguar 4210. 
This information is useful for determining the status of the SCSI bus during error 
conditions. 



2 V /SCSI 4210 UPDATE 

Address offset Ox7 AC contains two bytes that describe the last device ill 
connected on both the primary and secondary ports. The Bits 8-10 contain the Primary 
Bus ID last connected. The Bits 0-2 contain the Secondary bus last connected. 

Primary Secondary 

I ._! .~! ._! ._! •• ! ._! ' ! - ! • ! - ! - ! ~ ! - ! - ! • ! ... I 
I I I I 

Reserved [ Secondary Bus 10 

Primary Bus 10 ______ -J 1..--_______ Reserved 

Update Figure 1. Bus Offset Ox7 AC 

Address offset Ox7 AE contains two bytes that describe the SCSI status. The SCSI status 
bytes are updated approximately every 32 msec. They are used to determine the SCSI 
bus status during error conditions. Bits 8-15 contain the Primary bus status. Bits 0-7 
contain the Secondary bus status. 

The bus status byte for each bus is an image of the Fujitsu 87030 Phase Sense register. 
'T"'I __ 1: ____ .0. _I: ... 1.._,,- __ -.!_ ... _= ! ___ l:_l1_Q __ _ 

.tHC lU!lHC:1L Ui Lll(1.L 1 C~l~LCI 1~ ~ lUllUW~. 

Primary Secondary 

.:: ::.<: 

115 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 ! 0 I 
I ! ! I I I I I ! I I I I I I 

Request (RE 

Acknowledge 

Attention ( 

Selection ( 

Q)~~ 
(ACIC) 

ATN) 

SEL) 

Busy (BSY) 

Message In! 

Conmand (CI 

Data InlOUt 

OUt (MSG) 

D) 

(I/O) 

~ Lo
sta 

MeSSageCI 

In/Out (I/O) 

onmand (C/O) 

nlOUt (MSG) 

Busy (BSy) 

ection (SEL) 

ention (ATN) 

ledge (ACK) 

equest (REQ) 

Sel 

Att 

AClcnow 

R 

Update Figure 2. Phase Sense Register Offset Ox7 AE 

Each of these signals are active high. They each correspond to a signal on the SCSI 
bus. For a complete description of each signal, see the SCSI specification or the 87030 
user's guide. 

The signal of most importance is BSY. When BSY is a 1, the Jaguar is connected to the 
SCSI bus. This signal is updated approximately every 32 msec so a long period of time 
should be allowed to pass with no responses from the Jaguar before this byte is 
considered valid. 
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ADDITIONAL HARDWARE OPTIONS FOR PB·0773·A08·000 

This version of the PCB (Update Figure 3. Optional Jumper and Switch Setting) 
supports jumper selectable selection of early or standard release of the VME busy· 
signal. A software option switch is also added to select features previously implemented 
with special firmware versions. 

This artwork has a different oscillator jumpering scheme to support possible future 
options. These jumpers are set at the factory and should not be changed. 

JA1 This jumper connects Terminator Power to the SCSI Bus. 
JA1 is located next to P4, the secondary SCSI Bus 
Connector. This jumper is not installed at the factory. 

F1 - FUSE This fuse protects the SCSI Terminator Power when provided 
by the Jaguar. The fuse is a Littlefuse PN 25100l. 

SCSI TERMINATION RN1, RN2, and RN3 provide termination for the primary 
SCSI Bus when installed. When the Jaguar is not at one end 
of the cable, these resistor SIPs should be removed. 
Termination is installed at the factory. 

JAIO This jumper selects early or standard release of the VME 
busy· signal when the Jaguar is operating as a master. No 
jumper installed selects early release. The jumper is not 
installed at the factory. 

The jumpers listed below are for factory use and should not be changed. 

JA2,JA3,JA4,JA5 

JA6 

These four jumpers are for oscillator testability. JA2, JA3, 
and JA5 must be in place for proper Jaguar operation. 

This jumper is used to select the EPROM size. It is set at 
the factory and should not be moved. 

1-2 64K byte EPROM ( 27512 ) 

2-3 32K byte EPROM ( 27256). This is the factory setting. 
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Update Figure 3. Optional Jumper and Switch Settings 
(Board layout of Artwork PB-0773-A08-(00) 
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Default Operation - Switch Location UK2 

This switch (refer to Update Figure 3. Optional Jumper and Switch Settings) 
presently provides the selection of two firmware options. Default operation of 
the board is provided by setting switch 1 - 8 to the "ON" position. 

Switch 1 This switch when set to the "ON" position causes the SCSI bus to be reset 
after the Jaguar has been power-up or reset. Setting this switch to the 
"OFF' position disables this SCSI reset. This option may be useful in 
some multi-host adapter systems. 

Switch 2 This switch when set to the "ON" position causes the Jaguar to remove 
the VME SYSF AIL * signal immediately after coming out of reset. When 
set to the "OFF' position the Jaguar will not clear this signal until the 
board has completed an extended self test and is ready to accept 
commands. The extended self-test takes approximately four seconds to 
execute. 

Switch 3-8 These switches are reserved and should be set to the "ON" position to 
ensure compatiblity with future firmware releases. 

Base Address Switch - Location UN3 

To clarify the information for optional switch settings which determine the base address 
of the 4210 (refer to page 75). Page 75 of the manual incorectly states that Switch 8 of 
switch block SWI controls supervisor luser access. In actuality, Switch 9 on SWI 
controls this selection. Note, however, that Figure AI. on Page 75 is correct. The 
following chart has been supplied to assist in setting the base address: 



6 V /SCSI 4210 UPDATE 

Update Table 1. Base Address Switch Settings for the 4210 

Switch Setting Switch Setting 
Address 87654 Address 87654 

0000 o 0 0 0 0 8000 F 0 000 
0800 000 0 F 8800 F 0 0 0 F 
1000 000 F 0 9000 F 0 0 F 0 
1800 000 F F 9800 F 0 0 F F 
2000 o 0 F 0 0 AOOO F 0 F 0 0 
2800 o 0 F 0 F A800 F 0 F 0 F 
3000 o 0 F F 0 BODO F 0 F F 0 
3800 o 0 F F F B800 F 0 F F F 
4000 o F 0 0 0 COOO F F 0 0 0 
4800 o F 0 0 F C800 F F 0 0 F 
5000 o F 0 F 0 0000 F F 0 F 0 
5800 o F 0 F F 0800 F F 0 F F 
6000 OFF 0 0 EDDD F F F 0 0 
6800 OFF 0 F E800 F F F 0 F 
7000 OFF F 0 FOOD F F F F 0 
7800 OFF F F F800 F F F F F 

NOTE: o - ON/CLOSED 
F - OFF/OPEN 
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"C" Language Structure of the Controller Specific Space. 

The following is a 'C' language structure that describes the Controller Specific Space of 
the Jaguar 4210: 

/* 
* VJ _ struct.h : V /SCSI 4210 Jaguar MACSI header. 
* 
*/ 

typedef unsigned char 
typedef unsigned char 
typedef unsigned short 
typedef unsigned int 
typedef unsigned int 

BYTE; 
UBYTE; 
UWORD; 
UINT; 
ULONG; 

/* 8 bit unsigned 
/. 8 bit unsigned 
/. 16 bit unsigned 
/* 32 bit unsigned 
/* 32 bit unsigned 

*/ 
./ 
./ 
./ 
*/ 

/*********.** •••••• Scatter/Gather Descriptor block •• * ••••••••••••••••••••• / 
typedef struct { 

lJ'YVORD 
ULONG 
UWORD 

} VJ_SG; 

/ •• * ••••• * •••••• * 
typedef struct mesb { 

UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 

} VJ_MCSB; 

/* ••• * •••• * ••••• 
typedef struct cib { 

UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
ULONG 
ULONG 
ULONG 
ULONG 
UWORD 
UINT 
UWORD 

} VJ_Cm; 

sg bcount; 
sgyaddr; 
sg_ addrmod; 

/* Byte Count for transfer 
/. Physical Address 
/. IOPB Address type and modifer 

* I I 
*/ 
*/ 

Master Control Status Block (MCSB) •••••••••••••••••• * / 

mesb MSR; 
mesb-MCR; 
mesb-IQAR; 
mesb-QHDP; 
mesb-THAW; 
mesb-RESO; 
mesb-RES1; 
mesb=RES2; 

/. Master control/Status Block 
/* Master status register 
/. Master Control register 
/. Interrupt on Queue Available Reg 
/* Queue head pointer 
/. Thaw work Queue 
/. Reserved word 0 
/. Reserved word 1 
/. Reserved word 2 

*/ 
*/ 
*/ 
*/ 
*/ 
./ 
*/ 
*/ 
*/ 

Controller Initialization Block (Cm)················· / 

cib NCQE; 
cib-BURST; 
cib-NVECf; 
cib-EVECf; 
cib-PID; 
cib -SID; 
cib-CRBO; 
cib -SELECf; 
cib -WQO TIMEOUT; 
cib -VME-TIMEOUT; 
cib -PAGE SIZE; 
cib -CRB ADRMOD; 
cib -CRB-ADDRESS; 
cib =CRB=ERTFLAGS; 

/. Controller Initialization Block • / 
/. Number of Command Queue Entries • / 
/. DMA Burst count • / 
/. Normal Completion Vector • / 
/. Error Completion Vector • / 
/. Primary SCSI Bus ID • / 
/* Secondary SCSI Bus ID • / 
/. Command Response Block Offset • / 
/. Selection timeout in milli-second • / 
/. Work Q 0 timeout in 256 ms ticks • / 
/* VME Timeout 0 = lOOms timeout • / 
/. Page size on controller in bytes • / 
/. Off board CRB memtype • / 
/. CRB off board address • / 
/* Reserved words • / 
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/************* ••• 
typedef struct cqe { 

UWORD 
UWORD 
ULONG 
lJB'YTE 
UBYTE 
UWORD 

} VJ_CQE; 

/************ ••• * 
typedef struct iopb { 

UWORD 
UWORD 
UWORD 
UWORD 
UBYTE 
UBYTE 
UWORD 
UWORD 
UWORD 
ULONG 
ULONG 
UWNG 
UWORD 
UWORD 
UWORD 

} VJ_IOPB; 

/******* ••••••••• 
typedef struct crb { 

UWORD 
UWORD 
UWNG 
UBYTE 
UBYTE 
UWORD 
VJ IOPB 

} VJ_CRB;-

Command Queue Entry (CQE) ••••••••••••••••••• / 

cqe QECR; 
cqe -IOPB ADDR; 
cqe-CfAG; 

-T-PB LT"""T"TIH cqe IV .r..f~U; 

cqe -WORK QUEUE; 
cqe=RESO; -

IOPB Format (lOPB) 

iopb CMD; 
iopb -OPTION; 
iopb -STATUS; 
iopb-RESO; 
iopb-NVCf; 
iopb-EVcr; 
iopb -LEVEL; 
iopb-RES1; 
iopb=ADDR; 
iopb BUFF; 
iopb -LENGTH; 
iopb -SG LENGTH; 
iopb-RES4; 
iopb-UNIT; 
iopb =SCSI[6]; 

/. Command Queue Entry 
/. Queue Entry Control Register 
j. IOPB Address 
j. Command Tag 
/$ iOPB Length 
/. Work Queue Number 
/. Reserved word 

................... / 

./ 

./ 
*/ 
./ 
*/ 
*/ 
./ 

/. IOPB Command code * / 
/. IOPB Option word * I 
I· IOPB Return Status word * / 
/. IOPB Reserved word * I 
/. IOPB Normal completion Vector * / 
1* IOPB Error completion Vector * / 
/. IOPB Interrupt Level * I 
/. IOPB Reserved word • / 
/* IOPB Address type and modifer * I 
l~ IOPB Buffer Address • / 
/. IOPB Max-Transfer Length • I 
/. IOPB Length in bytes of S/G request * / 
/* IOPB Reserved word • / 
/* IOPB Unit address on SCSI bus • / 
/. IOPB SCSI words for pass through • / 

Command Response Block (CRB) ••••••••••••••••••• / 

crb CRSW; 
crb-RESO; 
crb-CfAG; 
crb -IOPB LENGTH; 
crb -WORK QUEUE; 
crb-RES1; -
crb=IOPB; 

/. Command Response Block 
/. Command Response Status Word 
/. Reserved word 
/. Command Tag 
/. IOPB Length 
/. Work Queue Number 
/. Reserved word 
/. Returned IOPB 

*/ 
./ 
./ 
./ 
*/ 
./ 
./ 
./ 
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/**************** Configuration Status Block (CSB) •• *.* •• ** •• * ••• **** / 
typedef struct csb { 

UWORD 
UBYTE 
char 
UWORD 
UBYTE 
char 
UWORD 
UBYTE 
char 
UWORD 
char 
UWORD 
UWORD 
UWORD 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UINT 

} VJ_CSB; 

csb RESO; 
csb-RES1; 
csb =PCODE[3]; 
csb RES2; 
csb-RES3; 
csb-PVAR; 
csb -RES4; 
csb-RES5; 
csb =FREV[3]; 
csb RES6; 
csb -FDA TE[8]; 
csb-RES7; 
csb-BSIZE; 
csb -RES8[2]; 
csb -PID; 
csb -SID; 
csb -PRI SLCID; 
csb-SEC- SLCfD; 
csb -PRI -PSNS; 
csb -SEC- PSNS; 
csb -RSRV09; 
csb-DB 10; 
csb -RSRVDIO; 
csb-DIP SW; 
csb =FRZ_ BITS; 

/. Configuration Status Block 120 bytes 
/. Reserved word 
/. Reserved byte 
/. Product Code 
/. Reserved word 
/. Reserved byte 
/. Product Variation 
/. Reserved word 
/. Reserved byte 
/* Firmware Revision level 
j. Reserved word 
/. Firmware Release date 
/. Reserved word 
/. Buffer size in Kbytes 
j. Reserved word 
/. Primary Bus 10 
/. Secondary Bus ID 
/. Primary Port Last Device Selected 
/* Secondary rori: Last Device Selected 
j. Primary Port Phase Sense Shadow 
/. Secondary Port Phase Sense Shadow 
j. Reserved byte 
/. Daughter Board ID 
j. Reserved byte 
j. Software Dip Switch Setting 
/. Show Which Queues are Frozen 

/****** •••••• * ••• Initialize Work Queue Command Format (WQCF)·****·*·**· / 
typedef struct wqcf { 

UWORD 
UWORD 
UWORD 
UWORD 
UBYTE 
UBYTE 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UWORD 
UINT 
UWORD 

} VJ_WQCF; 

wqcf CMD; 
wqcrOPTION; 
wqcf-STATUS; 
wqcf-RESO; 
wqcrNVCf; 
wqcf-EVCf; 
wqcf-ILVL; 
wqcf-GROUP; 
wqcf-RES1(7); 
wqcf=WORKQ; 
wqcf WOPT; 
wqcf=SLOTS; 
wqcf_PRIORITY; 
wqcf TIMEOUT; 
wqc(SEC_WQ; 

/* Initialize Work Queue Command Format 
/. Command Normally (Ox42) 
/. Command Options 
j. Return Status 
/. Reserved word 
/. Normal Completion Vector 
/. Error Completion Vector 
/* Interrupt Level 
/. Number of commands to group together 
/* Reserved words 
/. Work Queue Number 
/. Work Queue Options 
/. Number of slots int the Work Queues 
/. Priority Level 
/. Command Time-Out for this Queue 
/. Secondary Work Queue Number mirror 

/ ••••••••• *...... OFF BOARD CQE/IOPB ** .................. * •••••••••• *. / 

typedef struct oftbd iopb { 
VJ CQE - copycqe; 
VJ-IOPB copyiopb; 

}OFFBD_iOPB; 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*j 
*/ 
*/ 
./ 
*/ 
*/ 
*/ 
*/ 
*/ 
*1 

I 
* / "/ 
*j 
*/ 
*j 
*/ 
*/ 
*j 
*/ 

*/ 
./ 
*/ 
*j 
.j 
./ 
./ 
./ 
.j 
./ 
./ 
*/ 
./ 
./ 
./ 
*/ 
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V /SCSI 4210 ERROR RECOVERY STRATEGY 

OVERVIEW 

Normal SCSI check condition errors are handled very simply by the SCSI protocol. 
There are other types of errors though that can be difficult to recover from. These 
errors may be due to a bad device or possibly due to programmer error. The 4210 
Error Recovery Tools reduces the possibility of ever having to reset the Jaguar to 
recover from errors. To allow recovery from conditions that cause the controller to stop 
executing commands, methods of determining the state of the Jaguar and recovery 
commands are provided. 

The first step in recovering from unusual errors is knowing they exist. The Jaguar 
provides two features to signal errors. The first, selection time outs, generally require no 
further error handling but they prevent the board from becoming locked up by trying to 
select a device that does not exist. The second, command time outs, lets the Jaguar 
notify the host that a user programmed period of time has expired since a device was 
successfully selected. 

SELECTION TIMEOUT 

The selection timeout causes an IOPB to be terminated with an error status if a device 
does not respond to selection within the programmed period of time. The same value is 
used for all devices. This value is specified in the controller initialization block. This 
timeout has a resolution of 1ms. 

COMMAND TIMEOUT 

The command timeout value is set for each Work Queue. All commands from the 
Work Queue use that timeout value. The timeout value is used from the successful 
completion of the selection phase until the completion of the command on the SCSI bus. 
This timeout includes all disconnect periods. The resolution is in increments of 
approximately 256ms. 

The Jaguar notifies the host of the IOPB timeout by use of the Controller Error 
interrupt. This interrupt will be used to return error status without returning the IOPB 
that caused the error. Bit 7 of the Command Response Status Word allows the allows 
the host to determine the source of the error. Also data returned in the command 
response block has been defined to specify the type of error that has occurred. 

ERROR CLEARING 

The Jaguar must retain an IOPB that causes a command timeout to occur until the error 
condition has been cleared. Normally the host will simply issue a Reset SCSI Bus IOPB 
to the bus the command timeout on. This will cause all of the commands currently 
active on that bus to be re~ed with a bus reset status. 
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CANCEL COMMAND TAG IOPB 

Some systems may find it undesirable to reset the entire bus however. If a system has 
the ability to individually remove a device from the bus a method is required to clear 
the IOPB waiting for a response from the removed device. The error is cleared by 
issuing a Cancel Command Tag IOPB for the IOPB in error. 

ERROR DETERMINATION 

Once the host is aware that an error exists it will be required to identify the type of 
error so that the correct error recovery can take place. Two commands are provided 
that assist the host in determining the state of the Jaguar. 

These are: 

• Command Status Inquiry 

Reports the status of a command, identified by its command tag. 

• Bus Status Inquiry 

Reports the state of all IOPBs requesting the SCSI Bus. 

In addition to the above commands a register has been added to the controller specific 
space of the Jaguar that provides the SCSI bus status. These commands and the bus 
status can be used in an error condition to determine the state of the Jaguar. 

Proposed Error Recovery Sequence 

The host becomes aware of an error conditon, either from an IOPB or other host 
generated timeout. The host may then execute a recovery sequence similar to the 
following. 

1. The host may issue a Bus Status Inquiry to examine the status of commands 
executing on the bus. This is required to determine the actual command that has 
caused the error. The command that timed out may not be the command that is 
blocking the SCSI bus. The command that is most likely in error will be the one 
active on the bus when the Bus Status Inquiry is executed. 
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2. Normally, if a device is found to be connected on the SCSI bus indefinitely there 
is no way to clear the error without resetting the bus. When this is the case the 
Host should issue the Reset SCSI bus IOPB through the MCE. All work queues 
with commands active on the bus will have those commands returned with a SCSI 
reset error status and the work queue will be frozen (if the freeze work queue on 
reset option was selected in the initialize Controller Command). The Host will 
then reissue the commands and unfreeze the work queues. The device which 
caused the error should either be removed or tested before restarting normal 
operation on other drives. 

3. For systems that have the ability to power a device down to avoid resetting the 
entire bus, the Host may issue a Flush Work Queue command to prevent new 
commands from being issued to the drive after the error has been cleared, but 
before the Host has properly restored the device. Flushing the queue is not 
required but the Jaguar will begin processing the commands from the queue after 
the bus becomes available and the command being executed is cleared. The Host 
may, after powering the device down, issue the Cancel Command Tag IOPB to 
clear the IOPB that was not completed by a normal SCSI completion or by a 
SCSI reset. The Flush Work Queue Command does not flush commands that are 
1"'\ .... J:liC'o ..... +l~ .. .,~+: ... r.o. J"""\"!""l +'h.o. h'!"!~ ~.o.~~ ~.n'e~ 4"""!!.....e.l'e~ L_ ",":=""",_-=..-.1 ...... ...J. L_ ... ""';----.---.....! 
i-'h.,~"'ii&.j,j ",,,,i,.j,y,,, un &.u'" vu,;,. .LU",,;,\.t u~aJ VJ.llJ U~ \';411\,;~:acu uy l:UIlllIlanu 

completion, by a SCSI reset, or by issuing the Cancel Command Tag IOPB. 

Jaguar Software Interface Error Recovery Considerations 

Several areas of the software interface that affect Error Recovery have been modified. 
Controller initialization and Work Queue initialization commands have new fields to 
specify timeout values. The Freeze Work Queue operation may be optionally changed 
in the Initialize Controller Command to freeze a Work Queue that has an active 
command upon receiving a SCSI reset. (This is the recommended mode of operation. 
The default setting is provided for backward compatibility). Work Queue O's length is 
normally one. Certain error recovery commands may always be issued through it 
however. The Controller Error Interrupt is used to report several command error 
conditions. 

IOPB TIMEOUT INITIALIZATION 

The IOPB timeout is specified in the initialize controller command for Work Queue 0, 
and in the initialize work queue command for all other queues. All IOPB's issued 
through a work queue will use the timeout value specified for that work queue. 
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Work Queue Zero 

The ninth word of the Controller Initialization Block will be used for Work Queue 0 
command timeouts. This field (word 9) is specified in increments of approximately 
256mSecs. A value of 0 specifies no timeout. 

Work Queues 1 - 15 

The twelfth word of the Initialize Work Queue command contains the timeout value for 
commands issued through that work queue. Each work queue (device) will then be 
able to run a unique timeout value. This field is specified in increments of 
approximately 256mSecs. A value of 0 specifies no timeout. 

The Controller Initialization Block and Initialize Work Queue Command 
are reproduced here for clarity. 

WORD # 

o 

2 

3 

4 

5 

6 

7-8 

9-0xA 

OxB-OxC 

OxD-OxE 

oxF 

Ox10-11 

Ox12 

I 

NU1ber of COIIIII8nd Queue Entri es 

DMA Burst Count 

Controller Normal C~letion Vector 

Controller Error Completion Vector 

Primary SCSI Bus 10 

Seconclery SCSI Bus 10 

Conmand Response Block Offset 

SCSI Selection Timeout 

SCSI Work Queue Zero Command Timeout 

VME Bus Timeout 

Reserved 

Off Boar, eRB Memory Type 

Off Boan CRB Address 

Error Rec",ery Flags 

Update Figure 4. Controller Initialization Block 
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WORD # 

o Conmand (Ox42) 

Options 

Return Status 

Reserved 

2 

3 

4 

5 

Normal Completion vectorlerror Completion Vector 

Ox6 

OxD 

E 

F 

10 

11 

Ox12-0x13 

Interrupt Level 

RESERVED 

Uork Queue Number 

Uork Queue Options 

Number of Entries 

Priority Level 

IOPB Timeout 

I 
I 

I 
I 

Update Figure 5. Initialize Work Queue Command 

FREEZE WORK QUEUE ON SCSI RESET 

The Freeze Work queue operation may be enabled to freeze Work Queues when a SCSI 
reset occurs and that work queue had a command active on the SCSI bus. This allows 
the host to decide how to handle the SCSI reset before allowing commands to continue 
executing. The host will know a Work Queue is frozen if it receives a command 
returned from the queue with a SCSI bus reset error status. 

Work Queue Zero Length 

Work Queue Zero is defined to have a length of 1. This is done with the intention that 
only one error recovery process can occur at a time. However, it is possible that a 
command from Work Queue zero may require error recovery itself. To allow this to 
take place, certain commands may always be issued through Work Queue zero. SCSI 
Bus Reset and Flush Work Queue commands may always be issued through Work 
Queue zero. For all other commands Work Queue Zero will still have a length of one. 
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CONTROLLER ERROR INTERRUPT 

When a command timeout occurs the Jaguar must retain the IOPB until the error is 
cleared so that the command may be completed if the device responds before error 
recovery can take place. This also prevents new commands from being issued from the 
queue until the host can handle the error condition. To notify the host of a command 
timeout the Controller Error Interrupt will be used. 

CONTROLLER ERROR VECTOR 

The controller error vector is used for bit type commands. These are Start Queue 
Mode, Flush, and Flush and Report. It is also used for the following conditions: 

- IOPB type error 
- IOPB timeout 
- a device has connected for which no IOPB exists 
- a device is requesting more data to be transferred than the IOPB allows 
- a device is requesting a data transfer of the opposite direction specified by the 
direction bit of the IOPB. 

A bit (BIT 7) is set in the Command Response Status Word to indicate the response is 
due to one of the above conditions. 

The following status block is returned for the above errors. The bit commands do not 
return this information. This block is as follows: 

Even Byte Odd Byte 
Word 

15 '14 '13 '12 '11 '10 ' 9 ' 8 7 ' 6 ' 5 ' 4 ' 3 ' 2 I 1 ' 0 DEC 
, I I I I I I I I I I I , I 

0 Command Response Status Word 

1 IOPBType Reserved 

2 Comnand Tag 

3 Comnand Tag 

4 IOPB Length Work Queue Number 

5 Reserved 

6 Reserved Error Code 

Update Figure 6. Controller Interrupt Response Block 
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The defined error codes are as follows. 

Error Code Definition 

OxCO IOPB Type Error 

OxC' IOPB Timeout 

Update Figure 7. Generic MACSI Error Codes 

Error Code 

Ox82 

Ox83 

Ox84 

Definition 

I A target has reconnected for which no lOPS exists. 

! A target is requesting more data to be transferred 
I than the lOPS transfer count allows. 

I A target is requesting a data transfer of the opposite I direction specified in the direction bit of the IOPB. 

Update Figure 8. V /SCSI 4210 Specific Error Codes 

COMMANDS ADDED TO SUPPORT ERROR RECOVERY 

Three commands are provided specifically for error recovery. Two of the commands, 
Bus Status Inquiry and Command Status Inquiry, are provided tp find the status of 
commands on the board. The Cancel Command Tag IOPB is provided to remove an 
10 PB from the board. This command is provided for systems that can reset devices in 
error without resetting the SCSI bus. 

Command 
Command Code 
Function 

: Bus Status Inquiry 
: Ox45 

This IOPB returns the Command Tag of any IOPB currently executing on the selected 
SCSI bus. In addition it will return Command Tags of any in progress IOPBS. An in
progress IOPB is one which has been sent to a drive but is not completed yet. This 
IOPB is used to find the command that is active on the bus at the time an IOPB 
timeout has occurred. This is important because a command may cause another 
command to timeout by blocking use of the SCSI bus by other devices. If a commanc 
other than the command that timed out is active on the bus, it will be necprsary to 
determine which command actually caused the error. A number of .... .:.,.;tl1vu.,) for 
determining the device in error may exist. One method would be to wait an additional 
period of time and check the board again to see that the state is the same as the 
previous check. This type of error is due either to incorrect programming or to a failed 
device and should be a rare occurrence. 
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During execution of this command, the board will stop all internal operations so that the 
response will reflect the state of the board at the time the Bus Status Inquiry IOPB is 
executed. 

This command must be issued to Work Queue o. Information in the returned IOPB 
should be used to identify which IOPB and device has caused the error condition. 

This command can be issued to either the primary or the secondary Port by selecting the 
bus in the Unit Address field. 

BUS is located in Bit 3. 
BUS = 0 : Primary Bus 
BUS = 1 : Secondary Bus 

Returned Fields 

WORD # 

o 

2 

3 

4 

5 

6-0xe 

F 

6-7 

8-0xF 

Comand (ox4S) 

Options 

Return Status 

Reserved 

Normal Completion vectorlerror Completion vect~r 
Interrupt Level 

Reserved 

Reserved /BUslReserved 

Active Comand Tag 

Busy Commends Tags 

Update Figure 9. Bus Status Inquiry IOPB 

The ACTIVE COMMAND TAG field contains the COMMAND TAG of a Pass
Through IOPB if at that point in time the command is presently being executed on the 
bus. 

The BUSY COMMAND TAGS fields will contain any other currently "in-progress" 
IOPBS that may not be able to complete because they are in a disconnected state and 
being held off by the "hung" ACTIVE COMMAND. There could potentially be 7 
BUSY COMMANDS per port. ( WORDS 8,9 A,B C,D E,F 10,11 12,13 14,15 ) 

Command 
Command Code 
Function 

: Command Status Inquiry 
: Ox46 
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This IOPB returns the state of a previously issued IOPB based on the command tag 
field. If the 10 PB specified by the command tag is active on the bus information will be 
returned to help indentify the state of the SCSI activity. The Command Status Inquiry 
IOPB must be issued to Work Queue O. The Jaguar will suspend hardware operations 
until the status of the command is found and posted. 

WORD # 

o Conmand (Ox46) 

Options 

2 Return Status 

3 Reserved 

4 Normal Completion Vector Error Completion Vectorl 

5 Interrupt Level 

6-0xF Reserved 

10-11 Conmand Tag 

Returned Information: 

12 Reserved I Conmand State Field 

13 Reserved I Last Comnand 

14 Reserved I Phase Sense 

15 Reserved 

Update Figure 10. Command Status Inquiry IOPB 

Returned Information is posted in these fields. 

A. Command State Field ( CSF ) 

Ox01 Command not found 
OX02 Command in Work Queue 
Ox03 Command Currently Active 
Ox04 Command Busy 
OX05 Command on Done Queue 

(Command Tag did not match ) 
(Not executing yet ) 
(Currently on SCSI Bus ) 
(Currently Disconnected ) 

(The command is on the internal done queue 
and will have been received by the host before 
the response to the Bus Inquiry ) 

Ox06 Command in Command Queue (Still in Short I/O ) 
Oxnn Other States (May include VME bus status ) 

B. Active Command Additional Information Fields 

If the Command inquired about is Currently Active (Ox03), the state of the 
controller and the SCSI bus is also reported back in two additional fields. 
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1. ( LCMD -- last command ) 

Last Command Issued to the Jaguar's SCSI Controller (Fujitsu 87030) 

OXOO Bus Release 
OX01 Select Device 
Ox02 Reset Attention 
OX03 Set Attention 
Ox04 Transfer Data 
OX05 Transfer Data Pause 
OX06 Reset SCSI Handshake Line 
Ox07 Set SCSI Handshake Line 

2. ( PSNS -- phase sense) 

Current SCSI Bus Status 

Bits 7 - 0 Hold the state of the SCSI Bus Signals the SCSI bus the command is active 
on. ( 1 = active ) 

7 - Request 
6 - Acknowledge 
5 - Attention 
4 - Select 
3 - Busy 
2 - Message 
1 - Command / Data 
o - Input / Output 

Command 
Command Code 
Function 

: Cancel Command Tag 
: Ox48 

This IOPB cancels the execution of a previously iS6ued IOPB based on the command tag 
field. This command must be issued to Work Queue O. If an IOPB is cancelled and 
subsequent SCSI activity attempts to complete the command the Jaguar will return a 
controller error with the information that a device has connected for which there is no 
IOPB. 

If the Jaguar does not have a command \vith a command tag that matches the Jaguar 
will return the Cancel Command Tag IOPB with an error. 

Use of this command implies that the host use unique command tags for all IOPB's 
residing on the board. The Jaguar will find the first command tag that matches the one 
given in the IOPB and cancel that one. If multiple IOPB's exist with the same 
command tag, only the first one found will be canceled. 
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WORD # 

o Conmand (ox48) 

Options 

Return Status 2 

3 

4 

Reserved 

INormat Completion vectorlerror Completion Vector I 
5 

6-0xF 

10-11 

12-15 

Interrupt Level 

Reserved 

Conmand Tag 

Reserved 

Update Figure 11. Cancel Command Tag IOPB 

JAGUAR CONTROLLER SPECIFIC SPACE 

Several registers in the Controller Specific Space provide information that is useful for 
determining the status of the SCSI bus during error conditions. 

Address offset Ox7 AC contains two bytes that describe the last device ID connected on 
both the primary and secondary ports. The Bits 8-15 contain the Primary Bus ID last 
connected. The Bits 0-7 contain the Secondary bus last connected. 

Address offset Ox7 AE contains two bytes that describe the SCSI status. These bytes are 
only updated approximately every 32msec. They are only useful in general for 
determining SCSI bus error conditions. Bits 8-15 contain the Primary bus status. Bits 
0-7 contain the Secondary bus status. 

The bus status byte for each bus is an image of the Fujitsu 87030 phase sense register. 
The format of that register is as follows. 

Primary Secondary 

. <:: : .. : . 

[15 I 14 I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I 4 I 3 I 2 I 1 I 0 I 
111 I I I I I I I I I I I I 

Request (REQ) 

Acknowledge (A 

Attention (AlN 

Selection (SE 

Busy (BSY) -

Message In/OUt 

..J I I 

~~ 
L) 

(MSG) 

Conmand (C/O) 

Data In/OUt (I /0) 

I 

I 
L Data 

C 

L-- Message I 

In/OUt (I/O) 

onmand (C/O) 

n/OUt (MSG) 

Busy (BSY) 

ection (SEL) 

ention (AlN) 

ledge (ACtO 

equest (REQ) 

Sel 

Att 

Acknow 

R 

Update Figure 12. Phase Sense Register Offset Ox7AE 
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Each of these signals are active high. They each correspond to a signal on the SCSI 
bus. For a complete description of each signal see the SCSI spec or the 87030 users 
guide. 

The signals of most importance are BSY and SEL When BSY is a 1 the Jaguar is 
connected to the SCSI bus. When SEL is a '1' it indicates that someone on the bus is 
attempting to select or reselect another device. These signals are updated every 27 to 
35 milli-seconds. If the host is attempting to use this register to determine if the bus is 
hung it should allow at least twice that period before making a decision. The actual 
amount of time required is dependent on the system. In general it should be longer 
than the longest data transfer that might occur in the system. 

FROZEN WORK QUEUES REGISTER 

This register will have a one set for any work queue that is frozen. The Jaguar supports 
15 work queues (0 through 14). For queues 1 to 14 if the queue is currently frozen the 
corresponding bit position is set in this long word. For instance, if Work Queue 1 is 
frozen the Freeze Status will equal OxOOOOOO02. Work Queue 0 cannot be frozen. 
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The following is a "C" language structure that describes the Controller Specific Space. 

/**************** Configuration Status Block (CSB) *********/ 

typedef struct csb { 
UWORD csb_RESO; 
UBYTE csb_RESl; 
char csb_PCODE[3]; 
UWORD csb_RES2; 
UBYTE csb_RES3; 
char csb_PVAR; 
UWORD csb_RES4; 
UBYTE csb_RES5; 
char csb_FREV[3] ; 
UWORD csb_RES6; 
char csb_FDATE[8] ; 
UWORD csb_RES7; 
L~ORD csb_BSIZE; 
UWORD csb_RES8[2J; 
UBYTE csb_PID; 
UBYTE csb_SID; 
UB'i."TE 

1* Configuration Status Block 120 
1* Reserved word 
1* Reserved byte 
1* Product Code 
1* Reserved word 
1* Reserved byte 
1* Product Variation 
/* Reserved word 
/* Reserved byte 
/* Firmware Revision level 
1* Reserved word 
1* Firmware Release date 
1* Reserved word 
1* Buffer size in Kbytes 
1* Reserved word 
1* Primary Bus ID 
/* Secondary Bus 1D 

bytes*1 
*/ 
*1 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
*1 
*1 
*/ 
*/ 
*/ 
*/ 
*/ 
*/ 
-,10/ .. , 

UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
UBYTE 
ULONG 

csb_SEC_SLCTD;/* Secondary Port Last Device Selected */ 
csb_PRI_PSNS; /* Primary Port Phase Sense Shadow */ 
csb_SEC_PSNS; 1* Secondary Port Phase Sense Shadow */ 
csb_RSRVD9; 1* Reserved byte *1 
csb_DB_ID; /* Daughter Board ID */ 
csb_RSRVDlO; /* Reserved byte */ 
csb_DIP_SW; 1* Software Dip Switch Setting */ 
csb FRZ BITS /* Queue Frozen Statuses */ 

VJ_CSB; 

ADDITIONAL ERT INFORMATION 

1. ERT Command Issuance Rules 

All ERT commands must be issued through the MCE to Work Queue O. They 
may be issued at any time. 

2. Controller Error Clarification 

Controller Errors are generated for unusual situations that may occur on the 
board but are not related to a specific IOPB. They may also be generated due to 
the fact that an IOPB may not have the proper information required to be 
processed normally, or some unusual intermediate conditions exist. The returned 
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structure in the CRB does not contain an IOPB. Instead the Command 
Response block contains an error code indicating what has happeneu and CQE 
information (command tag, iopb length, work queue number) if it is valid. 

For these defined errors a bit is defined in the CRSW called the Status Change 
bit ( SC = = bit 7). This bit will be set along with the ER bit to indicate these 
errors. The CRSW will read OXOO85. (SC,ER,CRBV bits are set) 

Controller Errors will not generate an interrupt if the controller error interrupt 
level is set to 0 in the Initialize Controller IOPB. The board will still return the 
status in the Command Response Block and will set the CRBV bit in the 
Command Response Status Word. 

DEFINED CONTROLLER ERRORS --- ( elaboration of the ERT spec. ) 

A. IOPB Type Error --

If the IOPB type field is invalid the overall structure of the IOPB is not 
known and therefore continued processing on it can not be executed. 

Error Code OxCO COE information -- invalid. 

B. IOPB Time-Out Error --

An IOPB's timer has completed and the controller is notifying the host of 
the condition. The IOPB will remain active until it completes properly or 
is cancelled explicitly. The status of the IOPB may be inquired about with 
the Command Status Inquiry IOPB. 

Error Code OXC1 COE information -- valid. 

C. Unknown Device Reconnection 

A SCSI device has re-selected the Jaguar for which no current IOPB exists. 

Error Code Ox82 COE information -- invalid. 

D. Data Transfer Count Mismatch 

Data Counters have been exhausted but the device ic;; reouesting more data 
than the current IOPB can transfer. 

Error Code Ox83 COE information -- valid. 
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E. Data Direction Errors 

The direction bit in the IOPB does not match the data transfer direction 
requested on the SCSI bus. 

Error Code Ox84 CQE information -- valid. 

3. Command Time-Out Situations 

Command time-outs invoke the controller error response (B) from above. If the 
command subsequently completes correctly, the original IOPB will complete 
properly. The host may attempt to cancel the IOPB with the Cancel Command 
Tag IOPB. This will cause the Jaguar to terminate any further execution. The 
cancelled IOPB will not be posted back to the host. If the IOPB is active on the 
SCSI bus, the command cannot be cancelled and the host must either reset the 
SCSI bus or remove the device from the bus in some external manner. The 
command will then be posted with a canceled due to bus reset status or invalid 
sequence error if it abruptly disconnects from the bus. 

JAGUAR PRINTER PORT DESCRIPTION 

INTRODUCTION 

The Printer Port allows a system to transfer data to either a Centronics or Data 
Products interface printer. A version is also available to use with a Data Products long
line interface. The printer port is a daughter card that attaches to the V /SCSI4210 
Jaguar. The Printer Port is commanded in much the same fashion as a SCSI device. 
Printer Port control has been integrated into the Jaguar /MACSI interface, therefore the 
user should be familiar with the Jaguar manual. The Jaguar will DMA the printer data 
from Host memory, transfer the data to the printer, and return a completion status. 
Printer status may be monitored asynchronously at any time by the host. The host may 
also request that the Jaguar interrupt the Host when a status change occurs. The 
printer port does not affect the normal operation of the primary SCSI channeL 
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HOW TO USE THE PRINTER PORT: 

PRINTER PORT CONFIGURATION JUMPER INSTALLATION: 

The user must ensure that the Printer Port is physically configured for the type of 
printer being used. When the jumper at JA1 is installed, the Printer Port is configured 
to interface with a Centronics printer. When this jumper is removed, the Printer Port is 
configured to interface with a Data Products printer. The jumper configuration can be 
determined by software from the Printer Status byte. The Data Products long line 
interface version has no jumper and appears to the system software as a standard board 
configured for a Data Products interface. 

INITIALIZATION: 

After the Host has performed the usual Jaguar initialization procedures, the Daughter
board ID may be verified in Controller Specific Space to ensure the Printer Port is 
installed. The Printer Port ID is Ox04 and is located at the board base address plus an 
offset of Ox7B 1. A separate work queue for the Printer Port must be initialized using 
the Initialize Work Queue command. The work queue initialization is the same as for a 
SCSI device. The work queue must be used exclusively used for the printer port. 

The first command to the printer work queue should be the Initialize Printer Port 
command. This command sets the polarity of parity for Data Products printers and 
specifies which printer status lines may generate a status change interrupt. 

The Initialize Printer Port command can be issued at any time to reset the Printer Port. 
The command is issued with the reset bit set to clear the printer port hardware. It 
should never be necessary to reset the hardware. 

The Initialize Printer Port command may also be ssued at any time to assert a buffer 
clear to the printer. Since the time required for holding this signal varies from printer 
to printer the Jaguar will leave the line set until the host issues another Initialize Printer 
Port command with the bit cleared. 

NOTE: The work queue initialized for the printer must be used exclusively for the 
Printer Port. This is consistent with work queue usage for SCSI devices. 
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PRINTER COMMANDS: 

The Printer Port can now receive Printer Port Commands. The Jaguar will queue 
printer commands as received and work on each command in a FIFO manner as the 
previous command completes. When a the GO bit for a printer command is set the 

.. ....... • 't" ........ T 1"-...,,. •• • .,. ~ .. ........ .,......,. .. 

commana WIll oe coplea trom ~non llu space IntO tne Internal rnnter ron worK 
queue. After the IOPB has been parsed for correctness the data will be simultaneously 
D MA' d from system memory and transferred to the printer. The Maximum Transfer 
Length field is used to specify the length of the VMEbus transfer. Since the Jaguar can 
not transfer odd byte length data across the VME bus a second field specifies the actual 
amount of data to transfer to the printer. The VME transfer length must be rounded up 
to the nearest word (16 bit) or long word (32 bit) boundary. The Printer Transfer 
Length field specifies the exact number of bytes to be transferred to printer. When all 
the data has been transferred to the printer, a copy of the IOPB modified with the 
current printer status and return code will be placed in the eRB. 

If the printer port is configured for the Data Products interface the Host may want to 
send special font or control characters to the printer using the Paper Instruction control 
line of the Data Products interface. The Jaguar supports this with the Paper Instruction 
,..~+;""' __ ; __ +k .... lAUD 'ITh..,.~ +k..,. Un ...... ""'". T~ ... +PO .. n+~,..~ ,.. ...... +~ .... ~ ~ ...... ""'+ +,.. 1 +k"", T"' ....... n_ ~ .. ~11 
Upl.lUU. ll~ UJ~ .1.'-'.1..1..1. "JJ""~~ UJ"" .I. ap""l .l1J.03U U,",UVll VpUVll I., .,""" "V .L, UJ'" ... a5ua~ Wll~ 

transfer all of the data specified in this IOPB to the printer with the Paper Instruction 
interface signal active. Paper Instruction is only supported by Data Products printers. 

NOTE: The Maximum Transfer Length field cannot contain an odd number of 
bytes. It must be rounded up to the nearest word or long word boundary 
depending on the transfer size specified. 

EXAMPLE PRINTER PORT OPERATION 

Initialize Controller IOPB ~ 

4 Command Complete 
Initialize Work Queue IOPB (5) ~ 

4 Command (5) Complete 
Initialize Work Queue IOPB (5) ~ 

4 Command Complete 
Printer Port IOPB (5) ~ 

4 Command (5) Complete 
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STATUS REPORTING: 

The printer status may be accessed in three ways from the Jaguar. 

First, the state of the status lines will be updated periodically in Controller Specific 
Space for asynchronous monitoring by the Host. This status byte is located at the board 
base address plus an offset of Ox7 AP. This byte is updated whenever On-line, Ready, 
Parity Error, Cable On changes state for a Data Products interface. It is updated 
anytime Select, Fault, or Paper Empty changes state for a Centronics interface. 
Otherwise it is updated at the completion of a print command and roughly every 
30Msec. The second method is for the Jaguar to use the Controller Interrupt Vector 
specified in the Initialize Controller IOPB. The Host may select which status lines can 
generate an interrupt in the Initialize Printer Port 10PB. An interrupt is generated 
when an enabled status line (except parity) toggles either active or inactive. Parity error 
is only reported when it becomes active. 

The complete status word will be updated in Controller Specific Space and a Command 
Response Block will be posted. 

The third method is initiated by the Host issuing a Printer Port IOPB with both the 
Maximum Transfer Length and the Printer Transfer Length fields set to zero. This will 
cause the Printer Port to update the Printer Status field of the 10PB and immediately 
return it as command completed. 
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DETAILED COMMAND AND STATUS REPORTING STRUCTURE DESCRIPTIONS: 

INITIALIZE PRINTER PORT IOPB: 

The Initialize Printer Port IOPB is used to configure the printer port for the interface 
being used and to enable/disable status change interrupts. A Status Change Interrupt 
vector must be supplied in the Initialize Controller command to allow status change 
interrupts. This IOPB can also be issued at any time to reset the Printer Port or to 
issue a buffer clear to the printer. 

W'ORD # 

o 

2 

3 

4 

5 

6-0xD 

OxE 

OxF-15 

Comnand (ox4A) 

Options 

Return Status 

Reserved 

Normal Completion vectorlError Completion Vector 

Interrupt Level 

RSTlo/EIB/clReserVedl Status Change Int. Enable 

Reserved 

Update Figure 13. Initialize Printer Port IOPB 

Options: 

Bit 1-15 - Reserved - 0 
Bit 0 - Interrupt Enable 

Return Status: 

o = Normal execution 

All existing generic error codes. 

Reset (RST): 

The Initialize Printer Port command can be issued at any time to reset the Printer Port. 
The Jaguar will reset the printer hardware and will be ready to receive new print 
commands after the completion status has been returned to the host. 

1 = Reset Printer Port 



Odd/Even (O/E): (Data Products printers ONLy) 

This bit specifies the parity polarity. 

o = Even Parity 
1 = Odd Parity 

ButTer Clear (BC): 

(Data Products - Buffer Clear) 
(Centronics - Printer lnit) 
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The Initialize Printer Port command can be issued at any time to assert a buffer clear to 
the printer. The Host must issue another Initialize Printer Port command with the buffer 
clear bit set to 0 to clear the condition. 

o = Buffer Clear/Printer l11it inactive 
1 = Buffer Clear/Printer lnit active 

Status Change Interrupt Enable Definitions (active high): 

Data Products Printers: 

Bit 7 - Reserved - 0 
Bit 6 - Reserved - 0 
Bit 5 - Reserved - 0 
Bit 4 - Reserved - 0 
Bit 3 - Cable On 
Bit 2 - Parity Error 
Bit 1 - Online 
Bit 0 - Ready 

PRINTER PORT IOPB 

Centronics Printers: 

Bit 7 - Reserved - 0 
Bit 6 - Reserved - 0 
Bit 5 - Reserved - 0 
Bit 4 - Reserved - 0 
Bit 3 - Reserved - 0 
Bit 2 - Paper Empty 
Bit 1 - Select 
Bit 0 - Fault 

The Printer Port IOPB is a modified version of the Generic IOPB format described in 
the Jaguar manual. A new command code of 0x23 is defined and a new transfer length 
field has been created. All fields not specified below will be the same as the Generic 
IOPB. 
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WORD # 

o COOJII8nd (Ox23) 

Options 

Return Status 

Reserved 

2 

3 

4 

5 

6 

Normal Completion vectorlError Completion Vector 

Interrupt Level 

Reserved 

7 /Trans. TypelMemory Type I Address Modifier 

8 

9 

A 

B 

C 

D 

E 

OxF-15 
i 

Address Buffer 

Maximum Transfer Length 

Printer Transfer Length 

Reserved I Printer Status 

Reserved 

I 
i 

i 
I 

I 

I 

Update Figure 14. Printer Port IOPB 

Options: 

Bit 9-15 - Reserved - 0 
Bit 8 - Paper Instruction 
Bit 7 -1 - Reserved - 0 
Bit 0 - Interrupt Enable 

When the Paper Instruction option is set to 1, t~1 e Jaguar will transfer all of the data 
specified in this IOPB to the printer with the Paper Instruction interface signal active. 
Paper Instruction is only supported by Data Products printers. 
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Return Status: 

All existing generic error codes and: 

Ox91 Maximum Transfer Length must be greater than or equal to the Printer Transfer 
Length. 

Ox92 Maximum Transfer Length was set to zero, but Printer Transfer Length was not 
zero. 

Ox93 Printer Port not present or not initialized. 
Ox99 Scatter Gather not supported for this device. 

Memory Type: 

Long word (32 bit) and (16 bit) word transfers will be supported. 

Maximum Transfer Length and Printer Data Transfer Length Fields: 

The Printer Transfer Length field is used in conjunction with the Maximum Transfer 
Length Field to handle odd-byte transfer operation. 

Printer Transfer Length field: 

The Printer Transfer Length field must contain the exact count of bytes to be sent to the 
printer and must be filled in on each IOPB. 

l\1aximum Transfer Length field: 

The 4210 must perform either word (16 bit) or long word (32 bit) transfers across the 
VMEbus. To handle odd byte transfers the Maximum Transfer Length field must be 
rounded up to pad the transfer out to a word or long word boundary. 

Requesting status: 

A length of zero in the Maximum Transfer Length field and in the Printer Data transfer 
Length Field will cause the Jaguar to return the IOPB with the current printer status. 
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PRINTER STATUS: 

Data Products Status Definition (Active High): 

Bit 7 - Software Readable Jumper 1 = Data Products, 0 = Centronics 
Bit 6 - Paper Movement 
Bit 5 - Top of Form 
Bit 4 - Bottom of Form 
Bit 3 - Cable On 
Bit 2 - Parity Error 
Bit 1 - Online 
Bit 0 - Ready 

Centronics Status Definition (Active High): 

Bit 7 - Software Readable Jumper 1 = Data Products, 0 = Centronics 
Bit 6 - Busy 
Bit 5 - Reserved - value returned may be either 0 or 1 
Bi t 4 - Reserved - value returned may be either 0 or 1 
D~+ '1 D "' ... "'_ ...... ~ ... n luo .o+" __ ",,,~ ~n ... J.,."", "",;+hA90 (\ n90 1 
ill&. ..J - J.'-~03~1 v~u - vaJ.",\" J.\"1,."'J.1.1\",,, J.J.J.U] ll\" "'J.i..a.j",i V vi .i. 

Bit 2 - Paper Empty 
Bit 1 - Select 
Bit 0 - Fault 

COMMAND RESPONSE BLOCK DEFINITION 

If status change interrupts have been enabled the following Command Response Block 
will be posted and the Host is interrupted when a status change occurs. The Status 
Change bit in the Command Response Status Word is set and an image of the printer's 
status lines is returned. More than one status line may change in a single interrupt so 
the entire status should be verified by the Host. 

Even Byte Odd Byte 
Word 

15 '14 '13 '12 '11 '10 ' 9 ' 8 7 ' 6 I 5 I 4 I 3 1 2 ' 1 ' 0 DEC 
I 1 ~ , , I , , , , , , , , 

0 Command Response Status Word 

1 

. Reserved 

5 

6 Reserved Error Code 

Update Figure 15. Command Response Status Word 



V /SCSI 4210 UPDATE 33 

Command Response Status Word: 

All existing CRSW bits and: 

Bit 7 - Status Change 

Printer Status: 

Same as defined in the Printer Port IOPB (Data Products Status Definition (Active 
High) and Centronics Status Definition (Active High). 

Return Code: 

Ox90 - Printer Status Change Interrupt 

CONNECTOR 

The printer interface is available on connector P4 only. The pinout allows for a flat 
ribbon cable to be used to connect to a Data Products printer. A Centronics printer will 
require a cable that connects the correct pins from the boards 50 pin connecter to the 
printer's 36 pin connector. The following tables describe the pinouts for the Data 
Products and Centronics printers. 

Update Table 2. Data Products Short Line Interface (P99) 

4210 P4 Data Products Functions 4210 P4 Data Products Fl6lCtion 

6 I 19 DATA 1 11 37 RETURN 
I 7 I 3 RETURN 42 31 BUFFER CLEAR 

I 9 20 DATA 2 43 15 RETURN I 10 4 RETURN 34 12 +5V (NOT SUPPLIED) 
1 1 DATA 3 15 22 READY 
4 2 RETURN 16 6 RETURN 
23 41 DATA 4 12 21 ON LINE 
20 40 RETURN 13 5 RETURN 
2 34 DATA 5 18 23 DEMAND 
3 18 RETURN 19 7 RETURN 
29 43 DATA 6 30 27 PAR I TY ERROR 
26 42 RETURN 31 11 RETURN 
8 36 DATA 7 24 25 BOTTCl4 OF FORM 
5 35 RETURN 25 9 RETURN 
33 28 DATA 8 27 26 PAPER MOVING 
32 44 RETURN 28 10 RETURN 
36 

I 
29 DATA PARITY 17 39 GROUND 

37 13 RETURN 21 24 TOP OF FORM 
39 30 PAPER INSTRUCTION 22 8 RETURN 
40 14 RETURN 38 46 INTERFACE CONNECTED 
14 I 38 DATA STROBE 35 

I 
45 rNTeRFI~~ ~~~~Ecrr' O~TURN 

I 
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Update Table 3. Centronics Interface (P99) 

4210 P4 Centronics FtM'lCtion 4210 P4 Centronics Function 

I 
6 

I 
2 I DATA 1 11 

I 
19 RETURN 

I 7 20 I RETURN 42 31 PRINTER INITIALIZE 
9 3 DATA 2 43 30 RETURN 
10 21 RETURN 34 NU NOT USED 

II 
1 4 DATA 3 15 32 FAULT 
4 22 RETURN 16 NU NOT USED 
23 5 DATA 4 12 13 SELECT 
20 23 RETURN 13 NU NOT USED I 2 6 DATA 5 18 10 ACKNOWLEDGE 
3 I 

24 RETURN 19 I 28 I RETURN I 29 7 DATA 6 30 12 PAPER ENTRY 
26 25 RETURN 31 NU 

I 
NOT USED 

8 8 DATA 7 24 NU NOT USED 
5 26 RETURN 25 NU 

I 
NOT USED 

33 9 DATA 8 27 11 BUSY 
32 27 RETURN 28 29 RETURN 
36 NU NOT USED 17 NU NOT USED 
37 i NU NOT USED 21 NU NOT USED 
39 

I 
NU NOT USED 22 NU NOT USED 

40 NU NOT USED 38 NU NOT USED 
14 1 DATA STROBE 35 NU NOT USED 

Update Table 4. Data Products Long Line interface (PI06) 

4210 P4 Data Products F tM'lC t i ons 4210 P4 Data Products Function 

6 19 DATA 1+ 11 37 DATA STROBE-
7 3 DATA 1- 42 31 BUFFER CLEAR+ 
9 20 DATA 2+ 43 15 BUFFER CLEAR-
10 4 DATA 2- 34 12 +5V (NOT SUPPLIED) 
1 1 DATA 3+ 15 22 READY+ 
4 2 DATA 3- 16 6 READY-
23 41 DATA 4+ 12 21 ON LINE+ 
20 40 DATA 4- 13 5 ON LINE-
2 34 DATA 5+ 18 23 DEMAND+ 
3 18 DATA 5- 19 7 DEMAND-
29 43 DATA 6+ 30 27 PAR I TY ERROR+ 
26 42 DATA 6- 31 11 PARITY ERROR-
8 36 DATA 7+ 24 25 BOTTCJI OF FORM+ 
5 35 DATA 7- 25 9 BOTTCJI OF FORM-
33 28 DATA 8+ 27 26 PAPER MOVING+ 
32 44 DATA 8- 28 10 PAPER MOVING-
36 29 DATA PARITY+ 17 39 GROUND 
37 13 DATA PARITY- 21 24 TOP OF FORM+ 
39 30 PAPER INSTRUCTION+ 22 8 TOP OF FORM-
40 14 PAPER INSTRUCTION- 38 46 INTERFACE CONNECTED 
14 38 DATA STROBE+ 35 45 INTERFACE CONNECTED RETURN 
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DEFICIENCIES 

The following lists cite KNOWN deficiencies, potential improvements and the 
most current fixes and improvements within the XOU firmware described in 
the V /SCSI 4210 Jaguar User's Guide, Rev # XOF. 

• Linked Commands are not supported. 

• Multiple Logical 'Units on the same SCSI device are not supported. 

• Extended Diagnostics command is not implemented. 

POTENTIAL IMPROVEl\ttENTS 

Potential improvements are recommended additions/enhancements to the XAD 
firmware product not specifically described in the User's Guide, Rev # XOF. These may 
or may not be implemented in future releases of the firmware. 

• Target mode operation of the SCSI port. 

FIXES AND IMPROVEMENTS 

This is a summary of bugs corrected and improvements added to date. 

• High priority command operation. 

• Synchronous offset operation. 

• Board lock-up on write commands that cause an internal buffer wrap condition 
but do not transfer any data (i.e., terminate in a check condition status). 

• Commands that take a long time to return data resulted in a false Bus Error 
(0x20) status return for the command. 

• Lock-up when an invalid address was intentionally requested. This error is 
dependent on SCSI device speed. 

• Secondary port odd byte transfer operation. 

• Scatter/gather limited to total transfer lengths equal to the total buffer space 
divided by the number of work queues. Otherwise, error is returned. 

• XOP firmware did not allow group 1 and 5 commands. 
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• By-pass SCSI bus reset on power up. 

• Parity errors on message transfers. 

• Daughter card support. 

• VME/SCSI transfer count mismatches. 

• External SCSI Reset operation. 

• 2 byte window problem on Fujitsu 87030. 

• Freeze/thaw work queue operation. 
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V ISCSI 4210 BOARD SPECIFICATIONS 

The following table cites design parameters specific to the V /SCSI 4210 board. 

VMEbus SPECIFICATIONS 

DTB Master 
DTB Slave 
Requester 
Interrupter 

SCSI bus SPECIFICATION 

Peripheral Data Rate 

OPERATING ENVIRONMENT 

Temperature 
Relative Humidity 

A24, A32, 016, D32 
A16, 08, D16 
Any of R(0-3), Static 
Any of I( 1-7), Dynamic 

Up to 4Mbytes/sec synchronous 
Up to 1.5Mbytes/sec asynchronous 

0-55 degrees Centigrade 
10% - 90% N oncondensing 

POWER REQUIREMENT (Single-ended drivers) 

V /SCSI 4210 Jaguar 

V /SCSI 4210-DC Option SCSI port 

MECHANICAL (nominal) 

Length 
Width 
Thickness 
Weight 

RELIABILITY 

MTBF per MIL STD 217E 

4.67 A typical @ +5VDC (+ /- 5%) 
6.85 A maximum @ +5VDC (+/- 5%) 

0.75 A typical @ +5VDC (+/- 5%) 
1.25 A maximum @ +5VDC (+/- 5%) 

233 mm 
160mm 
20mm 
.45 Kg 

68,400 hours 
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ERRATA CORRECfIONS 

Page 10. Replace the following text: 

Bit 0 Start Queue Mode (SQM): 

The Jaguar will acknowledge entering Queued IOPB mode by issuing a Command 
Complete Interrupt with the Queue Mode Started bit in the Command Response Status 
Word set to '1' (see Command Response Status Word). The interrupt will use the 
Controller Interrupt Vectors, which should also be initialized before setting Start Queue 
Mode (See Initialize Controller Command). 

WITH 

Bit 0 Start Queue Mode (SQM): 

The Jaguar will acknowledge entering Queued IOPB mode by setting the Queue Mode 
Started bit in the Command Response Status Word set to '1' (see Command Response 
Status Word). No interrupt will be generated. 

Page 11. 'Bit 2: Flush Queue and Report' 

The description of the Flush Queue and Report bit incorrectly states that the Jaguar will 
reset the SCSI bus if a command has been issued to a device. The host may reset the 
SCSI bus by issuing the Reset SCSI Bus IOPB. 

Page 24. Replace the following text: 

Bit 5 Queue Mode Started (QMS): 

The Jaguar acknowledges entering Queued IOPB mode by issuing a Command 
Complete Interrupt with the QMS bit set in the Command Response Status Word. The 
interrupt will use the Controller Interrupt Vectors, which should also be initialized 
before setting Start Queue Mode. (See Initialize Controller Command). 

WITH 

Bit 5 Queue Mode Started (QMS): 

The Jaguar will acknowledge entering Queued IOPB mode by setting the Queue Mode 
Started bit in the Command Response Status Word set to'!' (see Command Response 
Status Word). No interrupt will be generated. 
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Page 59. Add the following text after the heading: 

Controller Normal Completion Vector (2 bytes): 

The Controller Vector is used by the Jaguar when reporting the completion of the 
following commands: Flush All Queues and Report, and Flush All Queues. The 
Controller Vector is also used for support of the Error Recovery tools. See the 
appendix on Error Recovery Tools for more information. 

Page 59. Replace the following text 

Bits 0-7 Interrupt Vector (IV): 

These bits set the Interrupt Vector used by the Jaguar when reporting the normal 
completion of any Initialize Controller Command. 

Bits 8-10 Interrupt Level (IL): 

These bits set the Interrupt Level used by the Jaguar when reporting the normal 
completion of any Initialize Controller command. 

WITH 

Bits 0-7 Interrupt Vector (IV): 

These bits set the Interrupt Vector used by the Jaguar when reporting normal controller 
interrupts. 

Bits 8-10 Interrupt Level (IL): 

These bits are the Interrupt Level used by the Jaguar when reporting normal controller 
interrupts. 

Page 60. Replace the following text: 

Controller Error Completion Vector (2 bytes): 

The Controller Error Vector is used by the Jaguar when reporting the error completion 
of the following commands: Start Queue Mode, Flush All Queues and Report, and 
Flush All Queues. 

Bits 0-7 Interrupt Vector (IV): 

These bits set the Interrupt Vector used by the Jaguar when reporting the error 
completion of any Initialize Controller Command. The host sets this byte and it is not 
modified by the Jaguar. 
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Bits 8-10 Interrupt Level (IL): 

These bits set the Interrupt Level used by the Jaguar when reporting the error 
completion of any Initialize Controller command. The host sets these bits and the 
Jaguar does not modify them. 

WITH 

Controller Error Completion Vector (2 bytes): 

The Controller Error Vector is used by the Jaguar when reporting the error completion 
of the following commands: Flush All Queues and Report, and Flush All Queues. The 
Controller Error Vector is also used for conditions related to the Error Recovery Tools. 
See the appendix on Error Recovery tools for that information. 

Bits 0-7 Interrupt Vector (IV): 

This byte is the Interrupt Vector used by the Jaguar when reporting Controller Error 
Interrupts. 

Bits 8·10 Interrupt Level (IL): 

These bits set the Interrupt Level used by the Jaguar when reporting the Controller 
Error Interrupts. 

Page 71. 'Flush Work Queue Command' 

The Reset SCSI Bus on Command In Progress (RIP) bit will not be implemented. The 
host may reset the SCSI bus by issuing the Reset SCSI Bus IOPB. 

Page 97. 'Figure D5 Total Transfer Count' 

The correct offset for the location of the total scatter/gather transfer count is word OXOC 
and word OxOD of the IOPB. The manual incorrectly specifies words OxOA and OxOB. 
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