HP 75000 SERIES C

>-Size VXlbus Systems

K% caciaro

Copyright® Hewlett-Packard Company, 1992

Manual Part Number: E1406-90020 Printed: June 1992 Edition 1
Microfiche Part Numaber: F1406.99020 Printed in U.S.A. E0692


https://www.manualsplus.com/



https://www.manualsplus.com/

Table of Contents

Infrodaction . . . .. ... .. ... e o s s e e s na s e e A |
Detailed Installation Procedures . . .. ... 00 a0 v s e e s e .a 3
STEP I: Configare the Command Module . . . . . .. e e s e e esas @
What are the Resource Manager and Slot 0 Funcmons‘? .............. 5
Whatisa Logical Address? . . . . .. . ... . o 6
Setting the Command Module as the Resource Manager . . . .. .. ... .. .. 6
Setting the Command Moduleasthe SlotODevice . .. .. ... ... ... ... 7
What isthe Bus RequestLevel? . . . . . ... .. .. . . o .. 9
Configuring Command Module Memory . . . ... ... ... ... ... ... 10
What is the Servant Area? . .. ... .. ... L 12
What is the Command Module Primary HP-IB Address? . . . .. .. ... . ... 14
Whereto goNext . . . . . o . e 15
Using the Command Module with an Embedded Controller . . . . .. ... ... 15
WheretogoNext . . . .. .. ... 20
AlternateCommand Module Configorations . . . . . .. ... .. .. ... . ... 20
STEP 2: Configure the VXI-MXI Mainframe Extenders . . ... ...... oo s 22
Disabling the VMEbus Time Cut . . . .. . .. ... .. . o oo 22
Planning a VXI-MXISystem . . . . . . . . . ot 28
Setting Up Logical Address Windows . . . . . . .. .. ... ... . .. .. 29
Example#1 . . . . . . e 31
Example #2 . . L e 31
Address Distribution . . . . . . .. .. .. 32
STER 3: CreateInstruments . . + .. .. 000 0n v P e s e e e .. 33
Howto Createan Instroment . . . . . . . . . . . . 0 i it 33
Downloading Device Drivers . . . . . . . . .. . 34
STEP 4: Install Modules . . . ... .. s .
Installing B-Size Modules . . . . . .. . . . ... . L 37
Installing C-Size Modules . . . . . .. . ... e 37
UsingaChassisShield . . . .. ... . ... . . 38
Using Faceplate Pangls . . . . . ... . . . o i 38
STEP 5: Set Up the Mainframe for ACPoveer . ... ... e e e e .. 39
Line Voltage Selector (HPEI40IAY . . . . . . . . .. .. o o . 39
Line Voltage Selector (HPE1400B) . . . . . . ... ... ... .. ... ... .. 39
Installingthe Line Fuse . . . . . ... . . it i e 40
Power Cords . . . . . . e e 40
STEP 6: Connect Interface Cable(s) ...... s e e et P 7.4
Connecting Display Terminalsand PCs . . . . . . . .. ... . o, 43

Contenis 1


https://www.manualsplus.com/

2 Cohnienis

STEP7: ApplyPower . ... ........ L 1

Power-On Sequence . .. . ... .. .. 45
Configuring the RS-232Interface . . .. . ... ... .. ... ... ... .... 48
Applying Power with an Embedded Controller . . . . . . . .. ... ... ... ... 51
Where ToGoNext . . . . ... 0 54
STEP 8: Verify System Operatlon . . . . o . . . v i v o s v ot an v nsvs s 55
Sending Commands . . . ... .. ... . 55
SCPIProgramming . . . . . . . . .t 56
SCPI Commangd SIructure . . . . .. . 0 v et e e 56
Verification Program . . . . . . .. .. ... L e 57
STEP 9: Read and Setthe Timeand Date . . . .. .. oo v v v it e v e 59
Example: Readingthe Time . . ... . .. .. ... ... . . ... . ... .... 59
Example: Settingthe Time . . . . . ... .. .. ... ... .. .. ... ... 59
Hxample: Readingthe Date .. ... ... .. ... .. .. .. ... e &0
Example: Settingthe Date . . . . .. ... ... ... . ... .. . .. ..., 60
Configuration and Start-up Errors . . . . . . v o v v v v o v v v a b N 1|
Checking for Instrument Errors . . . . . . . .. ... .. L 67
WhereToGoNext .. ...... ... O


https://www.manualsplus.com/

Quick Installation Chart

introduction

NOTE

WARNING

The chart in Figure 1 summarizes the steps involved in setling up and
installing an HP 75000 Serics C VXIbus system. The steps in the chart
are the same as those described, in greater detail, in the Installation
Guide. If you have installed a Series C system before, the chart may be
all you need to perform a successful installation. If you have no
previous instailation experience, we recommend you use the chartasa
guideline to instailation and refer to the Installation Guide whenever
you need more information on a particular step.

By using the factory settings on the Command Module and plug-in
modules, you can avoid most of the configuration details discussed in the
Installation Guide. Although this may not provide the flexibility of a
custom configuration, it is adequate for many installations. You may also
want fo use the chart as a starting point to get your system up and mnning
and then make specific configuration modifications as described in the
Installation Guide.

SHOCK HAZARD. Only service-trained personnel who are aware
of the hazards involved should install, remove, or configure the
system, Before you perform any procedures, disconnect AC
power and fieid wiring from the mainframe.

Instaliation and Getting Started 1
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Step 1: Configure the Command Module or use the Faclory Setlings.
(poge 4)
Command Module Factory Seitings:

® Logical Address= { ® {VME} System Conlroller= Enabled

@ Servant Area= 255 @ CLK10 Source= Infernal

® HP-I§ Address= 9 ® Bus Request Level= 3

@ VWE Bus Timer (BT0)= fnabled # Shored RAM = 512K or 1M RAM

# Slot 0= Enabled _ 256K Shared

l

Slep 2: Configure the VXI=MXI Mainframe Extenders (page 22)

'

L

Step Create Insiruments  {page 33)

i

Step 4: Install Modules (page 36)

;

Step 5 Sel Up Mainframe for AC Power (page 393)

® Set lhe Line Voltage Selector lo 100/120V or 220/240V (HP E1405B)
® install the Correct Line Power Fuse

@ Connect the power cord

Step 6: Connect Inlerfece Coble(s) (poge 42)

® HP—IB Cobles
® RS232 Cobles
® Embedded Coniroller Cables

@ Personal Compuder Cables

Step 7: Apply Power (page 45)

|

Step 8: Verify System Operation {poge 55)

|

Step 9: Reod ond Set the Time ond Dote (page 59)

£14036A Figl

Figura 1. Quick Installation Chart
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Detailed Installation Procedures

WARNING

CAUTION

The procedures on the following pages show the details involved with
setting up and installing an HP 75000 Series C VXIbus system. A system
usually consists of the following:

@

L]

&

@

HP E1401A or E1400B Mainframe

HP E1406A or E14058 Command Module
¥V XIbus plug-in modules

VXI-MXI mainframe extender modules

External or embedded (installed in the card cage) controller

SHOCK HAZARD. Only service-trained personnel who are aware
of the hazards involved should install, remove, or configure the
system. Before you perform any procedures in this guide,
disconnect AC power and field wiring from the mainframe.

STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage o the electrical
components in the mainframe and plug-in modules, observe
anti-static technigues whenever handiing a module.

Installation and Getting Started 3
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STEP 1: Configure the Command Module

NOTE

NOTE

In systems controlled by an external controller (computer), Step 1in
setting up your system is to configure the HP E 1406/HP E 1405
Command Module. This includes:

= setting the Command Module as the resource manager and slot 0
device

» setting the Command Module servant arca

o setting the Command Module primary HP-IB address

The following table shows how the Command Module is configured at
the factory:

Switch Setting
Logical Address 0
Servant Area 265
HP-IB Address 9
VME Bus Timer (BTO) Enabled
Siot 0 Enabled
{(VME) System Controller Enabled
CLK10 Source Internal
Bus Request Level 3
Shared RAM 512K or 1M RAM,
256K Shared

This section describes system configurations based on Command Module
switch settings. The configurations can be overridden by configuration
tables stored in the Command Module. The tables are discussed in the
HP E1406 User's Manual,

The Flash ROMS switch must be set to the 'Run’ position when the
HP ET4064A is configured and tumed on.

4 Installation and Getting Started
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What are the
Resource Manager
' and Siot 0

Functions?

NOTE

Every VXIbus system must have a module(s) which provides the
system’s resource manager and slot 0 requirements.

At power-on, the resource manager function is started. The purpose of
the resource manager is to;

» identify all plug-in modules installed in the C-size mainframe

« set commander/servant hierarchies whereby one or more plug-in
modules "control” other plug-in modules

o perform A24/A372 address mapping so that modules requiring
additional addressing can receive it

e allocate interrupt lines to manage communication between
interrupt handler modules and interrupter modules

¢ start system operation

Once the power-on sequence is completed and the system is started, the
resource manager is no longer used.

Siot 0 functionality is used during operation. The purpose of Siot ¢ is to.
s locate where modules are installed in the mainframe,
¢ manage (arbitrate) data flow across the VXIbus backplane busses

» provide the system clock (SYSCLK - 16 MHz)

In VXIbus systems using an external controfler, the Command Module
should be configured as the resource manager ang slot 0 device.

Referto "Altemate Command Module Configurations” on page 20 if you
are:

o Using more than one Command Module.
o Using the Command Module as the resource manager only.
e Using the Command Module as the slot 0 device only.

The section, "Using the Command Module with an Embedded controller’
(page 15}, explains how the Command Module is used when it is not the
resource manager or slot 0 device.

Installation and Getting Staried 5
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What is a Logical

Every device in a VXIbus system has a unique logical address. In HP

Addressg? VXlbussystems, the logical address is used to:

Setting the
Command Module
as the Resource
Manager

PP D e v o

o Create instruments.
s FEstablish servant areas.

o Derive secondary HP-IB addresses that are used to program
instruments from the HP-1B.

* Determine the base address of the device'sregistersin Al16
address space,

s Set the device as the system resource manager (HP E1406
Command Module).

The resource manager function in modules with this capability is
activated by setting the logical address to 0. The Command Module
factory-set logical address is 0. The location of the logical address switch
is shown in Figure 2.

Dj" E14064
I

i

2

©

H

1
0je

THE LOGICAL ADDRESS IS THE SUM OF
THE DECIMAL VALUES OF THE SWITCHES
iN THE CLOSED {1} POSIION

E
g SWITCH 1S OPEN WHEN DEPRESSED TO THE 0" POSITION

5 SWITCH IS CLOSED WHEN DEPRESSED 70 THE '1" POSITION

i | a1 OGICAL ADDRESS ;
Sl EERAN o) SET 16 0. i
7.6.5 4. 3.2 3.8 1
N
7 0

LOGICAL ADDRESS
SWITCH LOCATION

53 m N o T e
[

E14062 FIC?

Figure 2. Setting the Command Module’s Logical Address
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Setting the
Command Module
as the Slot 0 Device

To set the Command Module as the system’s slot 0 device, set the
module’s Slot 0 and (VME) System Controller (bus arbiter) switches to
the "Enable" position. The switch locations are shown in Figure 3. The
Command Module must also be installed in mainframe slot O

(see Step 4: Install Modules).

oM
Bk 7 O - SWTCH DEPRESSED TO THE ENABLE POSITION

i— ]

@ i o SWITCH DEPRESSED TCO THE DISABLE POSITION
Sl & 5} a

E14006A

Ll

Ej 2 K —— o D )
T

E14064 F2-68

Figure 3, The System Controller Mode and Slot 0 Enable/Disable

NOTE

Setting the 10 MHz
Clock Source

The 'Slot 0" and (VME) System Controller’ switches must be set to the
"Disable” position when the Command Module is installed in a slot other
than slot 0. See "Alternate Command Module Configurations” on page 20.

One of the slot O resources supplied by the Command Module is the
10 MHz system clock: CLKI10. This clock is distributed to every slot
along the VXIbus backplane. The clock may be an internal signal
generated by the Command Module, or an external signal supplied to
the backplane via the SMB faceplate connector on the Command
Module.

Installation and Getting Started 7
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CLK10 Source » The CLK10 source is set to "Internal” at the factory.
Guidelines
» The initial accuracy of the internal 10 MHz ECL clock is
+ 50 ppm. The duty cycle is 50% +5%.

» The CLKI10 source can be routed to external devices using the
'Clk Qut’ SMB connector,

« If an external clock is selected, the signal is input to the
Command Module through the "Clk In’ SMB connector.

» Disabling the slot 0 and (VME) System Controller functions
removes the internal system clock or external clock from the
VXIbus backplane, However, the clock from either source is still
present at the "Cik Out’ SMB connector.,

tnternal
External

CLK 10T
Source \\\
(T—‘\—"' Dj‘ E14064
4 £
il G 1\
Uﬂt‘Go Onccess
B—jﬁrﬂtl
srseal= Cresay o] wnmm
C:E =)
N Br “
@ ]

2O

Sk

[
Trig
Dutl

—

i T g
|

E14088 FIGd

Figure 4. Seilecting the internal or External Systam Clock
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What is the Bus The busrequest level is a priority at which the Command Module can
Reqguest Level? request the use of the Data Transfer Bus.

Bus Request Level » There are four bus request lines (0 - 3) from which one may be
Guidelines selected, Bus request line 3 has the highest priority, bus request
line O has the lowest priority.

o The Command Module’s bus request level switch is set to 3 at the
factory, In most VXIbus systems and configurations, it is not
necessary to change this setting.

BUS REQUEST Sei the Bus Reguest Level
LEVEL 0-3 7.3 oy Turming Digl with o Smab
Flutblade Screwdriver.

! - £14064

2 %Wﬁﬁwjrl

=

10

:EV—'H

Figure 5. Setting the Command Moduie's Bus Request Level

Data Transfer Bus  Ina VXIbus system, the Data Transfer Bus (DTB) is used for

Arbitration  addressing and data transfer. As a result, many instruments in a typical
VXIbus system request the use of the bus. Arbitration of the D'TB is
done by the slot 0 module{see NOTE on page 10}, using a Fair
Reguester protocol (Figure 6). This protocol requires that once a
module has requested and has been granted the bus, it may not request
the bus again until 30 ns after the bus request line is released. Aithough
the bus grant signal is daisy-chained from module to module, the 30 ns
delay prevents a module in a lower slot from continually being granted
the bus. The Command Module, even though it may be the slot 0
module, must also request the bus in the same manner as any other
module.

installation and Getting Started 9
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This form of arbitration occurs on any busrequest line (0 - 3) selected.
However, because of the bus request line priority, a module requesting
the DTB from bus request line 3 would be granted the DTB before a
module requesting the bus from request ine 0, 1, or 2.

NOTE In multiple mainframe systems, (data transfer) bus arbitration must be
provided by the VXI-MXI mainframe extender modules and not by the
Command Module. See "Step 2: Configure the VXI-MXI Mainframe
Extenders” for more information.
A BUS (-3}
N REQUEST
ARBITER
BG — TS
8] 0[] S T S [ i
SLOT O SLOT 1 SLOT 2 SLOT 3

ME10) EU0SF2S

Figure 6. Data Transfer Bus (Fair Requester Arbitration)

Configuring The standard E1406A comes equipped with1.25 Mbytes of flash ROM,
Command Module 512 Kbytes of non-volatile RAM, and 256 Kbytes of shared RAM.The

Memory

module’s memory configuration and usage is shown in Figure 7.

10 _Installation and Getting Started
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Command Module Memory Contents

Flash ROM - operating system
1.25 Mbytes * - device drivers
1,756 Mbytes
-Volatil
- device drivers
512 Kbytes *
- IBASIC programs and data, RAM disk
1 Mbytes
- system parameters
2 Mbyles
Shared RAM
256 Kbytes® - available to VXlbus system
none

mmmmmmm * = standard configuration

Figure 7. HP E1406A Memory Configuration

512K or M RAM,
256K Shared

£1406 fig8
Figure 8. Allocating Shared RAM

installation and Getting Started 11
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Allocating Shared RAM

What is the Servant
Area?

When expanded memory option 010 is installed, the switch shown in
Figure 8 is used to set one of the following configurations:

* 1 Mbyte non-volatile RAM and 256 Kbytes of shared RAM

¢ 2 Mbytes non-volatile RAM and O bytes of shared RAM

When option 010 is factory-installed, the switch is set for 1 Mbytes/

256 Kbytes. If the Command Module contains standard memory only,

setting the switch for 2 Mbytes disables the shared memory. The
memory (256 Kbytes) is not available as non-volatile memory.

In a VXIbus system, modules in the "servant area” of another module

controls servant modules by (ranslating Standard Commands for
Programmable Instruments (SCPI) commands for register-based
modules, or by serving as the HP-IB interface to message-based
modules. The concept of the servant area and commander/servant
hierarchies is shown in Figure 9.

Top Level Commander Logical Address = 0

(HP E1406 or Embedded Controller) | Servent Area Swilch = 255

]

2nd Level
Commander

are servants to that module (the commander). The commander module

Logival Address = 1

Servant Areo Switch = 40

Servant Ared = 241

1

Device with
Logical Address
of 48

Device with
Logical Address
of 152

]

Kegister—Based

Message—Based

Device with
Logical Address
of 255

Regisfer—Based

Device with
Logical Address
of 24

Register—Based

Device with
Logical Address
of 40

Message—Based ET408A FIG3

Figure 8. Commander/Servant Hierarchy
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In addition to setting the HP E1406/05 Command Module as the
resource manager, the logical address is used with the servant area
switch setting to determine the servant area of the Command Module:

Servant area = (logical address + 1) through (logical address +
servaat area switch setting)

Command Module » The Command Module should be the commander for the
Servant Area system’s Hewlett-Packard register-based modules. This enables
Guidelines HP’s register-based modules to be programmed with SCPI

commands via the Command Module. The Command Module
should also be the commander for the system’s message-based
modules (if no embedded controller is present) so that the
Command Module will serve as the HP-IB interface to those
modules.

¢ The Command Module will aiways be the commander of
Instrument BASIC (IBASIC) whether or not IBASIC isin the
Command Module's servant area,

e A commander may be a servant to another commander (forming
a hierarchical system). Servants in the servant area of the
"lower-level” commander are controlled by the lower-level
commander.

When the Command Module is the resource manager (logical
address = 0), its servant area should be setf to 255, Thus, the
Command Module will be the (top level) commander for all
modules with Jogical addresses between 1 and 255,

D_{ £1406A
—
-1 D
0B
4 .
orf
g
7 [
6 SWITCH 15 OPEN WHEN DEFRESSED TO THE '0° POSHION 0
: ! SWITCH 1S CLOSED WHEN DEPRESSED YO THE 17 POSITON 1: E— E%?\,"FVCA}?TLOA(E%O&
v 18 C
THE SERVANT POINTER 1S THE SUM OF
THE DECIMAL VALUES CF THE SWITCHES Cj T
N THE CLOSED (1) POSITION i ELAEE FOID

Figure 10. Setting the Command Module’s Servant Area
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What is the
Command Module
Primary HP-IB
Address?

Command Module
Primary HP-IB Address
Guidelines

HP-IB is Hewleti-Packard’s implementation of ANSI/IEEE Standard
488.1-1978 "IEEE Standard Digital Interface for Programmable
Instrumentation”. The primary HP-IB address identifies the HP-IB port
on the Command Module. This address is combined with the Command
Module’s secondary HP-IB address (always 00), and with the external
controller’s (HP-IB) interface select code (typicaily 7 for HP
controllers), to form the Command Module’s complete HP-IB address,
See "Sending Commands” on page 55 for more information.

e The Command Module has a factory-set HP-IB address of 9. If
there is only one Command Module (i.e. only one HP-IB port) in
your VXIbus mainframe, then it is not necessary to change this
setting. When there is more than one Command Module in the
mainframe, the modules must have unigue primary HP-IB
addresses if they are connected to the same controller HP-IB
interface card. '

e Valid primary HP-IB addresses are 0 to 30,

Dj; E14064

1

HP -8 Controiéerwwwl
Diagnostic

YME BTD Disable
1=Disabled
O=Enabled

¥ THE HP—IB ADDRESS IS THE SUM OF THE DECIMAL VALUES
OF THE SWITCHES N THE CLGSED (1) POSITION
HPF-1B ADDRESS OF 9 IS SHOWN

B SWITCH 1S OPEN WHEN DEPRESSED 10 THE 'O POSTION ~.

SWITCH 15 CLOSED WHEN DEPRESSED TO THE '1' POSITION

E1406A Filite

Figure 11. Sefting the Primary HP-IB Address
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NOTE

Where to go Next

Using the
Command Module
with an Embedded

Controller

Setting the "Controller” switch to the '1’ position sets the Command
Module as the HP-IB system controller (IBASIC applications). 0’ sets the
talk/listen mode. This switch should be set to '1’ when IBASIC, rather
than an external controller, is to be the system controller.

When the "Diagnostic” switch is set to 'I', the resource manager staris the
system instrument but does not start any installed devices. "0’ starts the
entire system.

Setting the 'VME BTO Disable’ swiich to °I’ disables the Command
Module from functioning as the Data Transfer Bus timer. This function
must only be disabled when VXI-MXI mainframe extender modules are
part of your VXIbus system. See "Step 2: Configure the VXI-MXI
Mainframe Extenders” on page 22 for more information.

If an embedded controller or VXI-MXI mainframe extender modules
are net part of your system, continue with Step 3: Create Instruments,

When an embedded controller such as the HP E1499A V/382 and an
HP E1406/05 Command Module are part of your VXIbus system, you
must configure the embedded controller for use with the Command
Module. This includes:

o setting the embedded controller as the resource manager and
slot & gevice

« setting the embedded controller’s servant area
e setting the Command Module logical address and servant area
¢ setting the Command Module primary HP-1B address

e disabling the Command Module’s siot 0 and system controiler
capability

installation and Getting Started 15
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NOTES See your embedded controller’s manual for information on the controller’s
configuration switches and for information on connecting cables and
installing the controller in a Series C mainframe,

The embedded controller’s operating system and associated VXI software
should be previously installed and running when the VXIbus modules are
added to the mainframe, This is best accomplished by first installing only
the embedded controller in the Series C mainframe, applying power, and
then installing the software. Refer to your controller manuals for more
information on the operating system and VXI software.

In VXIbus systems containing an embedded controller and an

HP E1406/05 Command Module, it is recommended that the embedded
controlier function as the resource manager and slof § device, The
resource manager and slot 0 functions are described on page 5.

NOTE  Referto "Altemate Command Module Configurations” on page 20, if you
are’

¢ Using more than one Command Module.
o Using the Command Module as the resource manager only.

o Usingthe Command Module as the slot 0 device only.

Embedded Controller The following servant area guidelines apply when an embedded
Servant Area controller (V/382) is used with the Command Module. Refer to the
Guidelines section, "What is the Servant Area?” on page12 for more information.

s The servant area of the embedded controller is determined as;

Servant area = (logical address + 1) through (Jogical address +
servant area switch setting)

= The embedded controller should be the commander for the
system’s message-based modules (including other commanders).
Modules such as the HP E1406/05 Command Module should be
the commander for the system’s register-based modules. This
enables Hewlett-Packard’s register-based modules to be
programmed with SCPI commands via the Command Module.

16 Installation and Getting Started
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e A commander maybe a servant to another commander (forming
a hierarchical system), Servants in the servant area of the
"lower-level” commander are controlled by the lower-level
commander,

« The embedded controller’s servant area should be set to 255,
Thus, if the embedded controller’s logical address is 0 and its
servant area setting is 255, the embedded controller will be the
top-level commander for all modules with logical addresses
between 1 and 255.

Command Module The following guidelines apply when the Command Module is a servant
Logical Address and to an embedded controiler.

Servant Area
Guidelines » For the Command Module to be the commander fora
register-based module, the register-based module’s logical
address must fall within the Command Module’s servant area.
The servant area of the Command Module is determined as:

Servant area = (logical address + 1) through (logical address +.
servant area switch setting)

¢ The Command Module has a factory-set logical address of 0 and
servant area of 255, Since logical address 0 is the address of the
resource manager (the embedded controller), you must change
the Command Module’s logical address. Recommended
addresses arg 1, 2, or 3, which are not instrument identifier
addresses (see Step 3: Create Instruments).

The logical address plus the Command Module’s servant area
cannot exceed 255, Therefore, set the servant area based on the
logical addresses of the register-based modules in your system
(see Step 3). The Command Module’s logical address and servant
area switches are shown in Figure 12,

Installation and Getting Started 17
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Figure 12. HP £1406A Logical Address and Servant Area Swilches

Command Module
Primary Address
Guidelines

NOTE

e The Command Module has a factory-set HP-IB address of 9. If
there is only one Command Module in your mainframe, then it is
not necessary to change this address. When there is more than
one Command Module in the mainframe, the modules must have
unique primary HP-IB addresses.

+ Valid primary HP-IB addresses are 0 to 30.

Setting the "Controller” switch fo the "1’ position sets the Command
Module as the HP-IB system controller (IBASIC applications).’0)’ sets the
talk/listen mode. This switch should be set to 'I’ when IBASIC, rather
than an extemal controller, is to be the system controller,

When the "Diagnostic” switch is set to 'I', the resource manager starts the
system instrument but does not start any installed devices. 0’ starts the
entire system.

Setting the 'VME BTO Disable’ switch to 'l disables the Command
Module from functioning as the Data Transfer Bus timer. This function
must only be disabled when VXI-MX1 mainframe extender modules are
part of your VXIbus system. See "Step 2: Configure the VXI-MXI
Mainframe Extenders” on page 22 for more information,

18 Installation and Getling Started
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Disabling the The HP E1499A V/382 embedded controller contains the resource
Command Module’s manager and slot 0 functionality that is also provided by the Command
Slot 0 Capability Module. When the Command Module is tsed in a system with an
embedded controller, the slot 0 and VME system controlier capability
on the Command Module must be disabled. This is done by moving the
"System Controller” and "Slot 0" switches to the "Disable” position. The

Iocation of these switches is shown in Figure 13.

tie
:f:" @ OQ*— SWITCH DEPRESSED TO THE ENABLE POSITION
i

BRER.
T

Sysiem
X Soaber

B - SWITCH DEPRESSED TO THE DISABLE POSITION

Tl 9

\ £1406A

£14064 F7-56A

Figure 13. Command Module YME Controlier and Siot 0 Disable Swilches

NGTE When the HP E1406/05 Command Module is not the slot () device,
disregard the "Clk 10 Source" switch setting,

Bus Request Level The busrequest level is a priority at which the Command Module can
Guidelines request the use of the Data Transfer Bus. See "What is the Bus Request
Level?" and "Data Transfer Bus Arbitration” for more information.

s There are four bus request lines (0 - 3) from which one may be
selected. Busrequest line 3 has the highest priority, bus request
line 0 has the lowest priority.

s The Command Module’s bus request level switch is set to 3 at the
factory (Figure 5). When the Command Module is used with an
embedded controller, it is not necessary to change this setting.
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Where to go Next 1f VXI-MXI mainframe extender modules are not part of your system,
20 1o Step 3; Create Instruments. Otherwise continue with Step 2
Configure VXI-MXI Mainframe Extenders.

Alternate 1fthe HP E1406/05 Command Module is to function only as the
Command Module resource manager and not as the slot O device:

Configurations
1. The Command Module must have a logical address of 0.

2. The Command Module must be installed in a siot other than
siot 0.

3. The "Slot 0" and (VME) "System Controller” switches must be
set to "Disable”,

4, Another device must provide the system’s slot 0 functions.

5. Dynamic configuration and slot identification will not be done.

Ifthe Command Module is to function only as the slot § device and not
as the resource manager:

1. The Command Module must be installed in slot (.

2. The Command Module must have a logical address other than
0.

3. The Slot 0 and System Controller switches must be set to
"Enable”,

4. The CLKI10 source should be set to "Internal”,

5. Another device must perform the resource manager function.

Multiple Command  In systems where there are several Command Modules:
Modules

I. Ifan embedded controlier is not part of your system, configure
one Command Module as the resource manager and slot O
device as described in Step 1: Configure the Command Module.

2. Set the logical addresses and servant areas of the additional
Command Modules based on the logical addresses of their
gservant modules.

3. Each Command Module must have a unique primary HP-1B
address if it is connected to the same controller HP-IB interface
card.

4. Disable the "Slot 0" and (VME) "System Controller” functions
on each Command Module not functioning as the resource
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manager or slot O device; there can be only one resource
manager and slot O device in a system.

5. Onlyone Command Module is required to transiate SCPI
commands for the system’s Hewlett-Packard register-based
modules - provided the register-based modules are in the
Command Module’s servant area, they are assigned secondary
addresses (see Step 3), and the Command Module contains the
instrument drivers.

6. When a Command Module isin the servant area of another
Command Moduie, the Command Module functioning as the
resource manager will report one of the following error
conditions:

Error 11: INVALID INSTRUMENT ADDRESS
3, Config warning, Device driver not found

Error 11 occurs when the Command Module's logical address is
not a multiple of 8. The configuration warning occurs when the
logical address is a multiple of 8. In either case, the error or
warning can be ignored.

7. Communication and timing between a Command Module and its
servants is achieved using VXibus backplane interrupt lines.
The interrupt lines are assigned at power-on by the resource
manager, The Command Module resource manager assigns
interrupt line 1 to itself. The other interrupt lines are assigned to
the system’s programmable handlers. Unused interrupt lines are
not assigned.

Hewlett-Packard’s register-based modules ate factory-set to
interrupt line 1. Thus, for those modules which are servanisto a
Comiand Module assigned an interrupt line other than 1, the
jumper must be moved to match their Command Module. Refer
to the module’s documentation for the jumper Jocation. The
Command Module resource manager configurafion sequence on
page 46 shows the interrupt line assigned.

NOTE The HP E1499A V/382 controller resource manager assigns interrupt line
1 and all unused lines to itself.
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STEP 2: Configure the VXI-MXI Mainframe Extenders

Recommended
HP E1482 VXI-MX]
Extender Configuration

Disabling the
VMEbus Time Out

P E£1405/05

With the HP E 1482A VXI-MXI mainframe extender module, multiple
E1401A/E 1400B mainframes are integrated into a single VXIbus
system. The E 1482 extends the VXIbus from mainframe to mainframe
by converting VXIbus signals to and from the appropriate MXIbus
signals, and transmitting them over the MXIbus cables.

This section explains how the E 1482 is configured for use with the

HP E1406/05 Command Module or with the HP E1499 V/382
embedded controller when either is the system'’s resource manager and
slot O device.

The recommended configuration of the VXI-MXI mainframe extender
modules is listed in Table 2-1. The switch and jumper locations are
found in Figure 15. Most of the factory-settings correspond to the
recommended settings. For detailed information on VXI-MXI extender
module configuration, refer to the HP E1482A VXI-MXI Bus Extender
User’s Manual.

When E1482 VXI-MXI mainframe extender modules are part of your
system, the modules must function as the Data Transfer Bus (DTB)
timer. This means the bus timer capability of the Command Module or
V/382 controller must be disabled. This is done by setfting the "VME
BTO Disable’ switch (Command Module) or "VXIbus Error Timer’
switch (V/382) as indicated in Figure 14. The VMEDbus timer capability
(VME BTO Level) of the E1482 is enabled at the factory.

HP E14994 V/382 Imbedded Conlroller

HP ~IB
Address

i

HF 18 Contro!ier—3
Diagnostic
YME BTO Disoble

1 =[hisabled
O=Erabied

i

. BB SWITCH 35 CLOSED WHEN DEPRESSED 10 THE '1° POSHION

©
Og SWHCH 1S OPEN WHEN DEPREISSEC 7O IHE '0° POSITION

VX Main Configurotion Switches

Swilch Function and seltings
t5 DI -1l Select Code must be
\ set 10 even number.
( must be ) 1:M38; 5158
Defoult sefling {10G000)=16 14
{
\\(O)Of.

6 VEIbus Error Timer
{1}=on (defaudt)
{0j=of

78 VXibus Request Level
T=M5E =138
(00)=Level 0 4
(0t)=Levet 1 15
(10)=Level 2 45
{11)=level 315

£1406 FIG14

Figure 14. Disabling Data Transfer Bus Timer Capability
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Table 1. HP E1482A Recommended Configuration Seliings

Step Setling Switch/ Hoot Mainframe Extender Mainframe
Jumpsr VXI-MXI Module VXI-MXI Module
1 Trigger input S5 None None
Termination
2 Ext Clk SMB 36 Cutput Output
3 MXibus Terminating installed Remove unless last device
Resistor Networks in daisy chain
4 1 MX Controller Timeout W8 MXibus timeout = 100 us | MXlbus timeout disabled
Level
5 VME BTO Level W6 VMEDbus timeout = 200 us | VMEbus timeout = 100 ps
6 INTX Terminating - Installed Remove unless last device
Resistor Networks in daisy chain
7 MXibus Fairness sS2 Fairness enabled Fairness enabled
8 Intertocked Arbitration S3 Interlocked Interlocked
9 WMXi System Controlier S4 MXlbus controller enabled | MXlbus controller disabled
10 Logical Address . Set the logical addressto | Set the logical address to
1,2,0r3 the number above a
window boundary (e.g.
boundary = 128, logical
address = 129)
11 VXibus Siot 0 Device 51,88 Non-Slot 0 Slot 0
12  [Front Panel Pushbutton 57 SYSRESET* asserted SYSRESET" asserted
13 Vil BTO Chain W7 1 extender, noin-siot 0 1 extender, slot 0
Position
i4 | VMEbus Request Level | W1-W5 Level 3 requester Level 3 requester
15 CLK10 Source W9, W10 Do not source CLK10 On-board 10 MHz VX{-MX
installed in slot O
16 CLK10 Mapping Wit - W3 ClLK10 disabled CLk10 disabled
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Figure 18, HP E1482A Switch and Jumper Setiings
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Figure 16. HP E1482A Switch and Jumper Seftings (Cont'd)
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Planning a VXI-MXI
System

NOTE

Root

Level 1

Before setting the logical addresses of the devices in your VXI-MXI
system, you must determine in which mainframes the modules will be
installed. The basic multi-mainframe system linked by HP E1482
VXI-MXI extender modules is shown in Figure 17, The mainframe
which contains the resource manager and slot 0 device is known as the
root mainframe., VXI-MXI extender modules connected to the root
(VXI-MXT) extender module link the extender mainframes to the
system,

Due 1o the complexities involved in multi-level VXI-MXI systems (i.e.
mainframes with more than one VXI-MXI extender module}, and the
decrease in system performance, we do not recommend installing more
than one HP E1482 VXI-MXI module per mainframe,

Resource Manager/ _ S &
Slot 0 Device 1317
- ’ ~ = Root
b > Mainframe
il
T
= Extender = Extender
% Mamnframe ? Mainframe
= 3
> >
ET1406 FIG1T

Figure 17, VXibus System with VXI-MXl Mainframe Extender Modules

Hardware Installation The following guidelines apply when installing VXI-MXT modules into a

Guidelines

system with the HP E1406/05 Command Module or V/382 embedded
controller as the resource manager and slot 0 device,

e The VXI-MXI module in the "root"” mainframe should be
installed in the slot next to the resource manager device. If the
resource manager is the HP £ 1406/05 Command Module
(installed in slot 0), install the VXI-MXI module in slot 1.
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Setting Up Logical
Address Windows

¢ The VXI-MXI module in all extender mainframes must be

installed in slot 0. All VXI-MXI modules must be configured for
INTERLOCKED bus arbiiration (factory setting).

An extender mainframe is identified by the logical address of the
VXI-MXI moduie installed in slot 0. The MXEbus (or
interconnect bus) between the mainframes is identified by the
logical address of the VXI-MXI module in the root mainframe.

The VXI-MXI module must do the (data transfer) bus
arbitration. This functionality must be disabled on the resource
manager/slot O device. Figure 14 shows how this is disabled on the
HP ¥ 1406/05 Command Module and on the V/382 embedded
controller.

Each mainframe in a multiple-mainframe VXIbus system is ailocated a
logical address window. The window is allocated by the resource
manager during the power-on sequence. The size and starting address of
the logical address window is determined by the logical addresses of the
modules in each mainframe. When setting the logical addresses of the
modules, note the following guidelines.

e The logical address of the VXI-MXI extender module in the root

mainframe should be set to 1, 2, 3, ... The logical addresses of the
VXI-MXI modules in the extender mainframes should be set to
values near the starting address of that mainframe’s logical
address window. For example, if a mainframe’s logical address
window is 128 to 159, set the VXI-MXI extender module’s
address to 129, 130, ... This allows for a register-based module to
be set to 128, and then be assigned a secondary HP-IB address
(16) by the Command Module resource manager.

The logical address window size is set to a power 0f 2 (2,4, 8,...).
The size is the number of fogical addresses in the window. The
starting address is an integer multiple of the size. For example, to
aliocate a window for 30 logical addresses, the resource manager
will set a window size of 32, Valid starting addresses are 0, 32, 64,
96, 128, 160, 192, or 224.

Incidently, the logical address of the VXI-MXI extender module
in that mainframe should be set to 1, 33, 65, 97, ...

The logical address window of the root mainframe must be a valid
window (valid starting address and size), and include all of the
modules in all of the extender mainframes connected 1o it.

No module in one mainframe can be in another mainframe’s
logical address window. Therefore, the logical addresses within a
mainframe should be set such that as small a window as possible is
allocated.
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o The logical address window of an extender mainframe must
include all modules in that mainframe, The VXI-MXI extender
module, however, does not have to be within the window, but
must not be within the window of another mainframe.

Table 2 and Figure 18 illustrate the window size and starting logical
address guidelines. The two examples that follow show how to select
logical addresses to minimize a mainframe’s logical address window,

Tabie 2. Logical Address Window Size and Starling Addresses

Window Size Starting Addresses {Boundaries)
{number of addresses)
2 0,2, 4,86, 8,10, ... all even numbers up to 254 inclusive
4 0, 4, 8,12, 18, 20, 24, 28, 32, 36, 40, 44, 48, 52, 586, 80, 64, 88, 72, 786, 80, 84, 88, 95,
100, 104, 108, 112, 1186, 120, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168,
172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 224, 228, 232, 238, 240,
244 248 252
8 0, 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96, 104, 112, 120, 128, 136, 144, 1562, 160,
168, 176, 184, 192, 200, 208, 216, 224, 232 240, 248
16 0, 18, 32, 48, 64, 80, 96, 112, 128, 144, 160, 176, 192, 208, 224, 240
32 0, 32, 64, 96, 128, 160, 192, 224
(F: 0,64,128,192
128 0,128
256 ¢l
Logical Address Boundaries
D48 18 32 128 144 160 240 255

vt osbobd b
S nm

Window Size

5 | | l | |
128 | | !

256 | |

14064 1IGTBA

Figure 18. Logical Address Window Boundaries
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Example Summary

Exampie # 1

Minimizing the Logical
Address Window Size

Maximizing the Logicai
Address Window Size

Example #2

Set Up

The first example illustrates setting up a window for only two addresses.
This shows how setting two logical addresses, even though adjacent to
each other, can require a logical address window that spans the range of
available addresses (0 to 255). You are shown how selecting addresses
with regard to allowed starting addresses (boundaries) can minimize the
logical address window.

The second example illustrates a two mainframe system with 10
instrument identifier (divisible by 8) logical addresses required for each
mainframe.

This example shows how the selection of logical addresses can
determine the logical address window size,

Assume that you have set the logical addresses of two modules to 128
and 129. By setting one of the addresses to an allowable starting address
for a window size of 2 (Table 2}, the logical address window is exactly
two addresses wide,

If the modules had been set to logical addresses which were multiples of
8 (e.g. 128 and 136), the resource manager would have set the window
size to 16 (128 through 143 inclusive). Though only two of the 16
addresses available in the window are used, the other 14 addresses are
unavailable to the rest of the system.

Assume that the logical addresses of the two modules had been set to
127 and 128. For the resource manager to allocate a window that
includes both 127 and 128, it must set a logical address window that
includes all logical addresses from 0 through 255 (see Figure18 ). This is
because 128 is a boundary, Window sizes of 2 through 128 end at 127
and begin at 128. Only a window size of 256 includes 127 and128. Thus,
all logical addresses for the system would be included in that single
window and none would be available for any other mainframe.

This example shows how logical addresses are set to minimize the logical
address windows of two mainframes.

Assume you want to set up a system consisting of two mainframes.

e Mainframe 1 requires an address window of ten instrument
identifier (divisible by 8) addresses. The mainframe also includes
the resource manager and slot O device.

e Mainframe 2 reqguires an address window for ten instrument
identifier addresses.
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Mainframe 1
(Root mainframe)

Mainframe 2
{Extender mainframe)

Address
Distribution

Local

{root) | MAINFRAME #1

Remole

(extended) | MAINFRAME #2

Remote

{evtended) | MAINFRAME #3

The resource manager is at logical address 0. The first ten multiples of 8
are: 8, 16, 24, 32, 40, 48, 56, 64, 72 and 80. These are among the
{multiple of 8) logical addresses the modules can be set to.

The resource managet does not set a logical address window for
addresses in its own mainframe. It does, however, set a logical address
window that includes all modules in all extender mainframes (see
"Setting Up Logical Address Windows").

Assuming logical addresses from 8 through 80 are used in the root
mainframe, the resource manager will allocate a window from 128
through 255 in the extender mainframe. Any 10 logical addresses in this
range which are instrument identifier addresses can be used by the
modules.

Figure19 is an example of a three-mainframe VXThus system and how
logical addresses from O to 255 are distributed among the mainframes,
The addresses are set such that the logical address windows allow 15

instrument identifier addresses (multiples of 8) in the root mainframe,
and eight instrument identifier addresses in each extender mainframe.

G 5 128 255
[ | I
i ¥ )
RMMEL steument identifier | !
Addresses Available; ! |

8, 16, 74, 32, 40, 48 g |

56, 64, 72, 80. 88, 96 : |

104, 112, 120 128 129 191 ’
Instrument identifier ot !

! MXl  Mainframe §#2

Addresses Avollohble: ; cap !

128, 136, 144, 152, 160, Logical Acdresses E

168, 176, 184 I

| i
182 193 255

Instrument identifier MXI Maintrame #3

Addresses Availoble: Logical Addresses

192, 200, 208, 216, 224,
2327, 240, 248
F1408A FIG3-4

Figure 19. Multiple Mainframe Logical Address Distribution
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STEP 3: Create Instruments

NOTE

How to Create an
Instrument

Step 3 in setting up a VXIbus system is to create instruments from the
Hewlett-Packard message-based and register-based plug-in modules
that are servants to the HP E1406/05 Command Module. These
“instruments"” can then be programmed with the Standard Commands
for Programmable Instruments (SCPI) language.

If your system is to contain message-based (or register-based) modules
which are servants to the embedded controller, the following logical
addressing conventions do not apply.

Instruments comprised of Hewlett-Packard message-based and
register-based modules which are servants to the E1406/05 Command
Module are created according to the following rules:

» Fach instrument must have one plug-in module assigned as an
Instrument Identifier. The Instrument Identifier is the module
whose logical address is a multiple of 8 {e.g. 8, 16, 24,...).

s The Instrument Identifier is the lowest logical address in the
instrument. The Command Module maps the Instrument
1dentifier logical address to a secondary HP-I1B address by
dividing the logical address by 8. Thus, a logical address of 8
maps to a secondary HP-IB address of 1, logical address 16 maps
to secondary address 2; logical address 24 maps to 3 and so on.

« If an instrument consists of a single module, then its logical
address must be set to an Instrument Identifier address (multiple
of 8).

» An instrument consisting of multiple modules is calied a virtual
instrument, The modules of the virtual instrument must be
assigned successive logical addresses beginning with the address
of the Instrument Identifier. For example, to create a scanning
mulfimeter virtual instrument which consists of a multimeter and
two multiplexers, the logical addresses could be set to:

24 {multimeter)
25 (1st multiplexer)
26 (2nd multiplexer)

Note, however, you cannot combine multiple modules such as
multimeters, counters, function generators, etc,, into virtual instruments.
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Setting the Logical
Address

Logical Address
Guidelines

Downloading
Device Drivers

The logical addresses of most plug-in modules are set using a row of
switches (known as static configuration). The logical addresses of
selected modules can be set programmatically (known as dynamic
configuration). If you intend to dynamically configure a module, set the
logical address switch to 255. The system’s resource manager will then
assign a logical address. If there are no dynamically configureable
devices in your system, 255 is a valid address.

e Naotice the factory-set logical address. Most Hewlett-Packard
modules (i.e. DMMs, counters, function generators) have a
factory-set address that is an Instrument Identifier.

e Valid logical addresses are 1 through 255. To dynamically
configure a module which supports dynamic configuration, its
logical address must be set to 255, However, if a statically
configured module is set to 255, no dynamic configuration occurs
(by the Command Module resource managet).

= If your system consists of statically and dynamically configured
modules, set the statically configured modules to the "lower”
multiples of 8 (e.g. 8, 16, 24). The dynamically configured
modules will be assigned Iastrument Identifier addresses
beginning with the Iowest available multipie of 8. If all multiples
are used, the dynamically configured module is given the first
available address.

e A plug-in module with a logical address that is not a multiple of
8, or that is not part of a virtual instrument, is an unassigned
moduie. Such modules must be programmed at the register level,
rather than with SCPI commands. (A secondary HP-IB address
can be given to an unassigned module with the Command
Module’s User-Defined Commander/Servant Hierarchy table
{sec the HP E 1406 User’s Manual).)

Device (instrument) drivers contained in the HF E1406/E 1405
Command Module enable register-based modules i0 be programmed
using SCPI commands, Table 3 lists the device drivers which are
factory-installed.

Drivers which are not factory-installed ship with the module.
Instructions for-downloading the drivers are included {Downloading
Device Drivers Installation Note p/n F 1400-90021). The installation and
configuration procedures discussed in this (E1406-90020) manual apply
to these modules. If a driver is not installed, the resource manager will
report the following message at the end of the power-on sequence. The
drivers can then be installed according to the installation note,

WARNING: BEVICE DRIVER NOT FOUND
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Figure 20. Setting a Logical Address

Table 3. HP E1406A/E 14058 Faclory-instalied Drivers

HP E1406/E1405 Factory-installied Instrument Drivers
{Register-Based Modules)

System Instrument

HP E1326B/E1411B 5 1/2-Digit Multimeters

HP E1328A 4-Channel D/A Converter

HP E1330B Quad 8-Bit Digital Input/Cutput

HP £1332A 4-Channel Counter/Totalizer

HP £1333A 3-Channel Universal Counter

Switch Cards Multiplexers, Matrix, General Purpose
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STEP 4: Install Modules

CAUTION

NOTE

This step describes how to install A-, B-, and C-Size modules into the
HP 75000 Series C mainframe. The mainframe backplane is
automatically configured (e.g. no switches need to be set) when a
module is installed.

It is your responsibility to ensure adeguate cooling is supplied
to all modules installed in the mainframe. Section B.7.2.4 of the
VXibus Specification {Revision 1.3) discusses module cooling
requirements. Section B.7.3.5 discusses mainframe cooling
requirements.

When installing VME devices in the HP 75000 Series C mainframe, the
devices must not be in conflict with the A24/A32 addresses allocated by
the Command Module when functioning as the resource manager. Refer
to the HP E1406 user’s manual for information on A24/A32 address

mapping.

B-size modules can be installed on the mainframe backplane as
described in the section "Installing B-Size Modules”, or can be installed
using the following carriers. We recommend that A-size modules be
installed using the carriers.

o HP E1403 A/B-size Module Carrier cxtends the P1 connector on
the VXIbus backplane and mounts the { A/B-size)} modules flush
with other C-size modules. This carrier is recommended for all
Hewlett-Packard B-size modules which have only the P1
connector,

« HP E1402 VME Module Adapter allows B-size VME modules to
be plugged into the VXIbus backplane.

Instaliation manuals are shipped with each carrier/adapter described. If
you are installing A- or B-Size modules and C-5ize modules in the same
mainiframe, install the A- and B-Size modules first. You will generally
need more working room to install the smaller modules.
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WARNINGS

installing B-Size
Modules

installing C-Size
Modules

SHOCK HAZARD. Only service-trained personnel who are
aware of the hazards involved should install, remove, or
configure any plug-in modules. Before you touch any installed
module, disconnect AC power from the mainframe.

To avoid electrical shock, always cover unused siots with the
faceplate panels that came with the mainframe. Refer 1o
Appendix B in this manual for the facepiate panel part numbers
if you wish to order additional panels.

There are two ways to install B-size modules in the C-size mainframe
without using module carriers. The methods are described below.

METHOD 1: Remove the front top and bottom plastic module guides
from the appropriate mainframe slot. To remove a module guide, grasp
the guide firmly and apply a left and right rocking motion.

With the front top and bottom module guides removed, slide the
module between the front panel mounting brackets and insert the card
edges into the rear module guides. After the card edges properly enter
the module guides, slide the module in until the module connects firmiy
with the backplane connectors. In this configuration, the module is
supported only by the rear module guides and backplane connectors.

METHOD 2: Remove the (B-size) module’s front panel. With the
panel removed, insert the card edges into the front module guides and
slide the module into the mainframe, The front module guides should
align the card edges with the rear module gnides. After verifying that
the card edges properly enter the module guides, slide the module in
until the module connects firmly with the backplane connectors. In this
configuration, the module is supported by the rear module guides and
backplane connectors only.

Install the C-size modules in accordance with the following guidelines:

¢ Modules can be installed in any slot, and need not be installed in
adjacent slots. However, when installing multiple modules which
comprise a virtual instrument, the modules should be installed in
adjacent slots. This allows cables to be easily connected between
the modules,
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e When installing a virtual instrument such as a scanning
multimeter, install the multimeter to the left of the multiplesers,
which are then installed in adjacent slots to the right.

e T install a C-Size module, place the module’s card edges into
the front module guides (top and bottom), Slide the module to
the back of the mainframe until the module connects firmiy with
the backplane connectors. Secure the module’s front panel to
the mainframe chassis using the module’s mounting screws.

Using a Chassis The HP E1409A Chassis Shield is the Hewlett-Packard implementation
Shield of Section B.7.3.4 of the VXIbus Specification (Revision 1.3} that allows
grounded shielding between mainframe slots, Typical applications for
the chassis shield include isolating modules that generate
electro-magnetic interference (EMI) at excessive levels, and shielding
modules from noise sources during sensitive measurements.

The chassis shield assembly contains a plated-steel shield with four
conductive chassis shield guides and mounting hardware. Two
adhesive-backed thermoplastic insulators are also included and can be
attached to the chassis shield if desired. Since the chassis shield fits
between slots in the mainframe, you do not lose the use of a slot by
installing the shield. An installation manual is included with the shield.

Using Faceplate The mainframe is shipped from the factory with faceplate panels
Panels iostalled to cover the module slots. Three 1-slot panels, one 3-slot
panel, and one 7-slot panel are installed to cover the 13 slots, To avoid
electrical shock, always use the faceplate panels to cover unused slots.
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STEP 5: Set Up the Mainframe for AC Power
The HP E1401A and E1400B mainframe installation includes:
e setting the line voltage seiector (E1400B)
o installing the line fuse
« connecting the power cord
Line Voltage The B1401A mainframe power supply automatically senses and adjusts

Selector forline voltages between 100/120¥V AC and 220/240VAC, at line
(Hp E1401 A) frequencies between 48 Hz and 66 Hz,

Line Voltage The line voltage selector islocated on the E1400B mainframe’s rear
Selector paneland hastwo positions: 100/120VAC and 220/240V AC. The
(HP E1400 B) 1007120V position is for the 90-132 VAC range, and the 220/240V
position is for the 198-264 VAC range. (Before changing the line
voltage setting, make sure the mainframe’s power cord is not attached.)

HP E1400B REAR PANEL

ROCKER SWITEH {shown v 108/120V position}

SOUEEZE TABS TOGETHER p
TO REMOVE/MSTALL

LINE YOLTAGE SELECTOR
T 6A20-48101

{ et

FUSE ——]

100/120Y POSITION

14084 Ngls

Figure 21. HP E1400B Line Voltage Selector
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installing the Line
Fuse

The E1401A and E 1400B mainframes do not have a line fuse installed
when shipped from the factory. Instead, three fuses and a fuseholder
cap are provided (see below), Use this fusehelder cap

(HP part number 2110-0565) with any of the three fuses.

The line fuse holder is located on the mainframe’s rear panel, Before
installing the fuse, make sure the mainframe’s power cord is not
attached. Insert one end of the fuse into the fuseholder cap. Insert the
fuse/cap assembly into the fuse holder. With a small flatbiade
screwdriver, push in on the fuseholder cap and turn it clockwise.

VYoltage Line Fuse | Part Number

15A 250V
12A 250V
8A 250V

2110-0054
2110-024¢
2110-0342

80 - 107 VAC
108 - 132 VAC
180 - 264 VAC

Power Cords  The power cords for the E1401A and E 1400B mainframes follow. If you
received the wrong power cord, notify your HP Sales Office for

replacement.

Table 4. HP E1401A Power Cords

Country Part Number Volis Rated Amps Type
LK. 8120-5392 250 VAC 10A Right Angle Conpeclor
Australia 8120-5393 250 vAC 10A Right Angle Connectlor
Europe 81205394 250 VAC 10A Right Angle Connector
*U.S. /Canada §120-5395 125 VAC 13A Right Angle Connector
Switzerland 8120-5397 250 VAC TOA Right Angle Connector
Denmark 8120-5398 250 VAC 10A Right Angle Connectlor
Japan 8120-5400 125 VAC 15A Right Angle Connector

Power cords supplied by HP have polarities maiched to the power input socket on the instrument:

L= Line or Active Cenductor {also colled "live” or "hot")

N=Neulra! or identified Conductor

F= Earth or Sofety Ground

NOTE:

Plugs are viewed from connector end. Shope of melded plug may very within country.

* CSA cerlification includes only these Power Plugs.

E1406 TABLE 4
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POWER CORDS

*
Q
\ § & 3 3 5 !L N!
L ® 3
& t @& &
AUSTRALIA DENMARK FUROPE GREAT BRITAIN SWITZERLAND UNITED STATES UNITED STATES
120V 240V
Country Part Number Opt. Voliage
Austrolio 8120-1369 j=ind 250V BA
Denmark 8120-2956 912 250V BA
Europe 8120~ 1639 a0z 250V BA
Gregt Britain 8120~1351 $00 250V 6A
Switzeriand 8120-21G4 906 250V BA
sintted Slotes 81201378 903 120V 10A
sUnited Sletes 812006498 904 ZA0N 10A

Power cords supplied by HP have polorities molched to the power inpul socket on the instrument:
L= Line or Active Conducter (aiso cailed "live” or "hot")
N= Neutrgl or ldentified Conduclor
E= Farth or Safety Ground
NOTE;
Plugs are viewed from connector end. Shape of molded plug may very within country.
+ CSA cerlificotion includes only these Fower Plugs.
POWCRDS

Figure 22. HP E1400B Power Cords
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STEP 6: Connect interface Cable(s)

NOTE

Refer to your controller’s documentation for information on connecting
the kevboard and video cables and other peripherals.

EMBEODE ONTROLLER
MONITOR EMBLODED C E

/— E1406
————— o r's
i3 s
- VIDED L W ‘:@‘ ® 3 # L1 5 [} ® B E]
Y
2
&
@
s
_ ;
BISK DRIVE

KEYBOARD " & & n £ 2. » @ ®
wy
\\w HE - IR

(SELECT CODE 7)

MONITOR

DISK DRIVE

Hi 18

10}
L
]
L]
L
HE- 1B
o, (SELECT CODE 7)
1 @ ] @ -3 @ 8 3 £

£ EREES mEnEmene Eee e
CONIROLLER R AR

KEYBOARD

]
| |

RE~237
E1406 FIG20

Figure 23. Typical HP-IE Connectlions
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Connecting
Display Terminals
and PCs

You can connect a terminal or PC to the Command Module’s RS-232
port. The terminal/PC allows you to monitor the Command Module’s
power-on and configuration sequence. In addition, the terminal/PC can
function as a front panel to your VXIbus C-size system.

The Command Module’s serial interface is factory-configured as shown
below. The section, "Configuring the R5-232 Interface”, describes how
the serial interface settings can be changed. The module has a 9-pin
DTE RS-232 connector.

Baud Rate 9600 RecvPace Xon/Xoff
Parity None XmitPace Kon/Xoff
Data Bits 8 Character Size Enghck No {HP terminals)

i

HP E1401A/E14008 MAINFRAME

TERMINAL

H|

HP E1406
Command N,

Medule e

2 e
< & o0

~
H

[ & [] w ® & @ £l % &

e

= Py

1

/ /\7"__)
S ! e

Use These Cobles for Your Terminal

Equivalent Circuit

Terminal Cable Terminat Cﬁn’gr}and
HBT00/92 HP245420 (25“"“} i
HP700/94 HPZ45420 ) D
HP700,/22 HP24542H N
HPTOD/43 HP245420 8 & e & DR
WyseB Wy 308 HPZ45426 7 5 oND
2 5 DSR
3:E7 RiS
§ €13 E1406A FIG21
9 R

Figure 24. Connecting a Display Terminat
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HP E1401A/E 14008 MAINFRAME

HP EMDG‘—\M ] R YTETRER Y e [ s [ 9]H

Command
Madule 4

PERSONAL COMPUTER WITH RS-232

Use These Cables for Your PC

‘ ¥X1 (9 pin) Computer
For 25 pin use HP 245420 9 pin - 25 pin
For O pin use HP 24542M fo the [0 T —— A 1] 4
computer RAL 7 wrmamssrmeeeree——— 3 T}ég 2S
i TXD 3 s ] J
&sz E;lP 24542H 1o he Command Ry T eR p
OO, GND & ——————rcdre 5 GND 7
SR 6 4 DIR 20
WIS 7 tDCD E]
CTS g sy e B QTS 5
Rl G b 9 R

Figure 25. Connecting a PC 1o the Command Module

To Build Your R5-232 Cables

L1406 1G22
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STEP 7: Apply Power

Power-On
Sequence

NOTE

Configuration and
Start-Up Errors

Apply power by pressing the mainframe’s power swiich. When power is
applied, the HP E1406/05 Command Module and other plug-in modules
begin their self test routines. If a plug-in module fails its self test, the
device is taken off-line by the Command Module and is excluded from
the resource manager’s system configuration process.

If the Command Module Tails its self test, the "Failed" annunciator lights
up on the faceplate. Should this occur:

e turn the mainframe off, remove the Command Module, check
the configuration switches (i.e. logical address, slot Ofsystem
coniroller enable),

o if it still fails, turn the mainframe off, remove all other instailed
modules, Apply power, and if the Command Module passes its
self test, add the other plug-in modules one at a time - cycling
power each time,

» if necessary, call your nearest Hewlett-Packard sales and service
office.

When using the Command Module for the first time or when the
mainframe has not been furned on for at least one week, leave the
mainframe on for at least 15 hours to fully charge the Command
Module’s battery.

The Command Module’s power-on and configuration sequence is shown
in Figure 26. This sequence can be monitored on an RS-232 terminal or
printer (configured as shown in Step 6) connected to the module’s
RS8-232 serial interface port. Pressing CTRL S on the terminal keyboard
pauses the sequence. Pressing CTRL Q allows the sequence to resutme,
Note that once the sequence is paused, it remains paused until CTRL Q
is pressed.

If a serial terminal or printer is not available, the program in Step 8 can be
used to check your system.

If a configuration or start-up error such as an invalid address or failed
self test oceurs, the error is reported in the power-on and configuration
sequence. A list of the configuration and start-up error messages and
their causes can be found in the "Configuration and Start-up Errors"
section of this guide.
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'“”" Testing ROM
Testing 512K Bytes RAM
Passed
Testing CPU
1. CPU Self Test Passed
HP-IB address: 08
Talk/Listen
Command Module ladd = 0
Command Module servant area = 255
- Command Module VME bus timeout -~ DISABLED
Searching for static devices in mainframe 0
SCdeviceatladd 0 inslot(
SC device atladd 1 in slot 1 -- VXlbus extender
SC device atladd 24 insloté
Searching for static devices on interconnect bus 1
SC device at ladd 129 in slot 0 — VXlbus extender
2. Searching for static devices in mainframe 129
SC device at ladd 128 in slot 5
Searching for dynamic devices in mainframe 129
DC device in slot 9 moved to ladd 136, block size = 1
VXlbus extender 129 Ladd window range: 128 to 143, INWARD
VXlbus extender 1 Ladd window range: 128 ta 143, OUTWARD
Searching for dynamic devices in mainframe 0
Searching for pseudo devices
ladd 240, IBASIC
[ Configuring Commander / Servant hierarchy
ladd = 0, crmdrladd= -1
ladd = 24, cmdriladd = 0
a ladd = 128, crdriadd = 0
ladd = 136, cmdrladd = 0
ladd = 240, ecmdriadd = 0
.. Validating Commander / Servant hierarchy
— Mapping A24 Memory
Searching for AZ4 memory in mainframe 128
VXlbus extender 128 A24 window range: 00000000 to 00FFFFFF, OUTWARD
VXbus extender 1 A24 window range: 00000000 to COFFFFFF, INWARD
Searching for A24 memary in mainframe 0
ladd 0, offset = 00200000H, size == 131072 Bytes
Mapping A32 memory
4. Searching for A32 memory in mainframe 129
VXibus extender 129 A32 window range: 00000000 to FFFFFFFF, OUTWARD
VXibus extender 1 A32 window range: 00000000 to FFFFFFFF, INWARD
Searching for A32 memory in mainframe ¢
Gonfigure VXibus Extender A16 windows
VXbus extender 129 A16 window range: 00000000 to CO00FFFF, QUTWARD
VXbus extender 1 A16 window range: 00000000 to 0000FFFF, INWARD
Configure VXibus Extender TTL trigger routing
-— Configure VXibus Extender ECL. trigger routing
— Configuring VME interrupts
VME interrupt line 1 assigned to ladd 0, handler |ID 1
VME interrupt line 2 - no handiler assigned
VME interrupt line 3 - no handler assigned
5. VME interrupt line 4 - no handler assigned
VME interrupt line 5 - no handler assighed
VME interrupt line 6 - no handler assigned
VME interrupt line 7 - no handler assighed
VXlbus extender 126 interrupts: 1-OUT 2-DIS 3-DIS 4-DIS 5-DIS 6-DIS 7-DIS
—VXlbus extender 1 interrupts: 1-IN 2-DIS 3-DIS 4-DIS 5-DIS 6-DIS 7-DIS

Figure 26. Command Module Resource Manager Configuration Sequence
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T SYSTEM INSTALLED AT SECONDARY ADDR 0
VOLTMTR INSTALLED AT SECONDARY ADDR 3
MBinstr INSTALLED AT SECONDARY ADDR 17
MBinstr INSTALLED AT SECONDARY ADDR 18
IBASIC INSTALLED AT SECONDARY ADDR 30
IBASIC memory: 115232
6. SYSTEM instrument started
File System memory: 40131
File System Started
BNO issued to ladd 138, BNO response = FFFE
Opening HP-IB/IBASIC access for message based device at sec addr 17
BNO issued to ladd 144, BNO response = FFFE
. Opening HP-IB/IBASIC access for message based device at sec addr 18

1. The HP E1406/05 operating system performs a series of self-tests and clears its volatile RAM. The
Command Module’s HP-IB address, logical address, servant area, and VME (data transfer) bus timer
functionality are reported. You must disable the VME bus timer when HP E1482A VXI-MX! mainframe
extender modules are part of your system.

2. For each mainframe, the resource manager locates all statically configured modules, lecates and
configures all dynamically configurable modules, and then locates pseudo devices such as IBASIC. The
WXI-MX! extender outward and inward logical address windows are then opened.

3. The resource manager establishes the VXlbus system’s commander/servant hierarchies based on the
commander’s servant area and the servant's logical address. The Command Module in this configuration
is the top-level commander, and as such, is not a servant to another commander (cmdr ladd = -1}

4. The rescurce manager allocates A24 and A32 addresses for those modules’ memory requirements.
Note that the offset is specified in hexadecimal and the size is specified in bytes. A24 and A32 address
space is opened up fo modules accessed through the VXI-MX! mainframe extender modules.

5. The resource manager allocates interrupt lines to all interrupt handlers in the system. Hewlett-Packard
register-based modules have their interrupt fine jumper set to ' 1’ at the factory. In systems with multiple
Command Moduiles the other interrupt lines are assigned. Modules controlied by those Command
Modules must have their jumpers moved accordingly. Interrupt line 1" is enabled to route interrupts OUT
from mainframe 137 to the handler in mainframe 0. Interrupt line '1’ is enablad to route interrupts IN to the
interrupt handler in mainframe 0 (Vibus extender 2), All other interrupt routing lines are disabled since
there are no other interrupt handlers.

6. The resource manager identifies the secondary HP-IB addresses in the system, starts the system
instrument (i.e. Command Module), issues the Begin Normal Operation (BNO) command to its message
based servants and opens HP-IB access to those modules.

Figure 26. Command Module Resource Manager Configuration Sequence (Cont'd)
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Configuring the The terminals supported by the Command Module RS$-232 interface
RS-232 Interface include:

HP 700/92
HP 700/94
HP 700/22
HP 700/41 and WYSE WY-30%

& @ @ @®

Other terminals which may work include:

HP 2392A

HP 2394A

DEC® vT100®

DEC® vT1220®

wysE® wy-50%

HP AdvanceLink terminal emulation software (configure as HP 2392A)

If after you connect a terminal you see only the "Seject an instrument”
prompt, your terminal did not return a recognized ID. To set the
terminal type, enter the terminal interface command:

ST HP (followed by Return for HP terminals)

ST 3’11'"10(} (followed by Return for vT100® emulators)
ST 3';220 (followed by Return for VT220® emulators)
ST %erSEsﬂ (followed by Return for WY-30® emulators)
ST gysmsa (followed by Return for WY -50° emulators)

Once the RS-232 display terminal is communicating with the Command
Module using the default interface configuration (see "Connecting a
Display Terminal"), you can change the configuration so that it is better
suited to your system. This is done using the display terminal interface
menus shown on the following pages.

Note that changes to the Command Module serial interface
configuration remain in effect until power is cycled, unless the changes
are stored in non-volatile memory. See "How to Store the Serial
Interface Configuration™.
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How to Use the Serial Interface Menus

+
SYSTEW_B:

Press READ to find out Press SET to ehange
the current setting the current setting

SYS TEM_8:

g 33

Each SET Menu will have
two or more choices

SYSTEN 8-

SYSTEM_B: /
Enter card number

fl
Enter Card Number press Return E [
{0 tor built-in, 1-7 for a plug-in) E l
SYSTEM 8!
Enter card number
SYETEW B°
+96HE

"~ Read the BAUD rate

Enter Card Number press Heturn
{0 for built-in, 1-7 for a plug-in}

The setting is now in volatile RAM storeage,
See the “How to Store Interface Settings”
Menu Chart for non-volatile storage which
maintains seftings through power cyciles.
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How to Store the Serial Interface Configuration

SYSTEN 8.

SY¥STEM B:

LRECONTROL 3 M

SYSTEN 9.

1 SHEERN-R

SYSTEN_B:
Enter card number

Enter card nurmber and press Return. Card number 0
for built-in RS-232 stores settings into non-volatile

RAM. Card number 1-7 for HP E1324A B-size RS-232
cards storas seftings Into the card’s on-board EEROM.
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Applying Power
with an Embedded
Controller

NOTE

What Are interrupt
Lines?

In systems with an HP E1499A V/382 embedded controller, perform the
following steps once power is applied.

Run the V/382 resource manager program to configure the
system. This is usually done automatically in the HP-UX
operating system (/ust/pil/bin/iviirm), but may not be done
automatically in the HP BASIC workstation operating system.

2. After the resource manager program has completed, run the
program “Yust/pil/binfivxisc” (HP-UX) or "TVXISC" (HP BASIC
workstation) and notice the configuration. A typical
configuration sequence is shown on the following page.

3. Assign interrupt lines to interrupt handlers (commanders) and
interrupters (servants} as required. See the following
discussions: "What are Interrupt Lines?" and "Assigning
Interrupt Lines" for more information.

The HP BASIC workstation VXI drivers do not support nor configure the
HP E1482 VXI-MXI extender modules.

In a VXIbus system, communication and coordination between a
commander and its servants is often achieved using the VXIbus
backplane interrupt lines. Such is the case with the HP E 1406/05
Command Module and Hewlett-Packard’s register-based modules,

There are seven backplane interrupt lines. These lines are assigned to
devices by the resource manager during the system’s power-on
sequence. When the V/382 controller is the resource manager, it assigns
line 1 to itself, and assigns lines 2, 3, 4, ... to other inferrupt handlers in
the system. In systems containing a V/382 coniroller (resource manager)
and an HP E1406/05 Command Module, the V/382 will assign the
Command Module interrupt line 2 - if the Command Module has the
next Iowest logical address.
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VX Current Configuration:

VYIBUS: O
Device Logical Addresses: 0 2 24 128
Slots: 0 1t 2 3 4 5 6 7 8 9 3101112
Empty 0 0 0 0 ¢ 000 00O
Single Device X X
Muttiple Devices
VME
Failed
VX Device Table:
Name LADD Slot Bus Manufacturer Modal
v300ctlr 0 0 Hewlett Packard E1480 Series 300 VX Controller

0
cmdmodule 2 5 0 Hewlett Packard E1408 Command Module
dmm 24 7 0 Hewlett Packard E1411 5 1/2 digit DVM
dev 128 7 4] Hewlett Packard E1366 50 ohm VHF mux dual 4;1

? - slot number unknown

VME Device Table:
Name Slot Space  Size
No VME cards configured.

Failed Devices:
Name Slot  Manufacturer Model

No FAILED devices detected.

Protocol Support (Msg Based Devices):

Name CMDR SIG MSTR INT FHS SMP RG EG ERR Pl PH TRG 4 [ LW ELW 1.3
v300ctlr X X X X X X X
cmdmodule X X X X X X
Commandet/Servant Hisrarchy:
v300ctr
cmdmodule

dvm

vhifmux
Memory Map;
A24 Device Name

Ox200000 - OxOx21ff crmdmodule
0x240000 - Ox0271ff v300 ctrl

A2 Bevice Nams

No devices mapped into A32 space.

Interrupt Request Lines:

Handler  interrupter
Name 123 4567 1234587

v382ctir X XHAXX
cmdmodule X

dvmn

vhfmux

Figure 27. HP V/382 Configuration Sequence {output of "viisc or "TVXISCY
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Assigning Interrupt
Lines

Hewlett-Packard’s register-based modules are factory-set to interrupt
iine 1. This setting is selected on some modules by a finger-moveable
jumper; on others the jumper is soldered onio the module,

When the Command Module is the resource manager, it assigns itself
interrupt line 1 by defauit. Therefore, it is not necessary to move the
jumpers on its HP register-based servants. However, in systems where
the V/382 controller is the resource manager, the Command Module
may be assigned line 2, 3, and so on. When line 1 is not assigned to the
Command Module, you must either assign line 1, or move the jumpers
on its register-based servants to the corresponding lines.

An Interrupt line can be assigned to the Command Module by
modifying the “irq.cf” file used by the V/382 resource manager. The
location of this file depends on the V/382 platform shown in the table
beiow.

Platform Location of file "rq.cf"

HP BASIC/UX ust/pilfete/vxil6firg.cf

HP BASIC/WS must be in the directory the resource
manager executes from.

As an example, to assign interrupt line 1 to the Command Module:

1. Modify "irq" by adding the line shown in bold. The file listing on the
next page is the HP BASIC/UX version of "irq.cf”,

2. Re-save the file and re-boot the system (which re-runs the resource
manager program), Re-run program "ivxisc” (or "TVXISC™) and verify
that the interrupt line has been assigned. The section "Interrupt Request
Lines" in Figure 27 will show if the line has been assigned.
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#

# This database contains the mapping of VXi devices to Interrupt lines.
# Note that not all VX| devices need to use interrupt lines and that

# not all interrupt lines need to be assigned. However, no interrupt

# line that is allocated in this file can be allocated in the 'vmedevices’
# file.

#

# The format of this files is as follows:

#

# line handler interruptors ...

#

# Al fields are < tab> or < space> seperated. All values can be
expressed in

# decimal, or hex. The 'line’ field is the interrupt line

# being allocated. There can be at most one line for each interrupt

# line. The handler field is the logical address of the interrupt handler
# for this line (not that only one handler can be assigned for any

# given line). The interruptors field is a list of logical addresses of

# interrupters that can use this interrupt line.

#

12

In the bold line, interrupt line 1 is assigned to the Command Module at
logical address 2.

Where To Go Next Proceed to Step 8 - "Verify System Operation”. This step enables you to
verify that the HP-IB addresses are set as intended and that your
controller is communicating with the system.
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STEP 8: Verify System Operation

Sending Commands

Embedded Controlier
and Message-Based
Modules

This step enables you to determine if the HP E 1406/05 Command
Module is communicating with an external confrofler or with an
embedded controlier.

Instruments in the Series C mainframe are located by an HP-IB address.
The HP-IB address is a combination of the controiler’s interface select
code, the Command Module’s primary HP-IB address, and the
instrument’s secondary HP-IB address. An address in this form in an

HP BASIC statement appears as:

QUTPUT 70903;"command...”

Interface Select Code {(7): Determined by the address of the HP-IB
interface card in the controller. In most Hewlett-Packard controllers,
this card has a factory-set address of 7.

Primary HP-1B Address (09): This is the address of the HP-IB port on '
the Command Module, Valid addresses are 0 to 30, The module hasa
factory-set address of 9.

Secondary HP-II} Address (03): This address is mapped from the logical
address of the Instrument Identifier module by dividing the address by 8.
Thus, for a logical address of 8, the secondary address is 01. For logical

addresses of 16 and 24, the secondary addresses are 02 and 03, and so on.

The secondary HP-IB address of the HP E 1406/05 Command Module is
always 00 regardless of its logical address.

In systems containing message-based modules which are servants to an
embedded controller, the modules are programmed from the V XIbus
backplane rather than from the HP-IB. The V/382 factory-set interface
select code is 16. If necessary, refer to your embedded controller’s
documentation for the select code of the VX1 interface board,

Since no secondary address is required as when programming from the
HP-IB, the logical address of the message-based module is combined
with the VX1 interface select code.

For example, to program a message-based module with a logical address
of 24, the QUTPUT statement in an HP BASIC program appeats as:

OUTPUT 1624;"..

for logical addresses from 1 to 99
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SCPI Programming

SCPI Command
Structure

or

CUTPUT 160155;"...
for logical addresses from 100 to 255

Refer to the controller’s documentation for further information on the
controlier’s input/output (I/0) operations.

Standard Commands for Programmable Instruments (SCPI) isan
ASCll-based instrument command language designed for test and
measurement instruments. The HP E1406/05 Command Module
interprets the ASCIT command strings for its register-based servant
modules. Hewlett-Packard message-based modules have an on-board
microprocessor which makes them capable of interpreting the
command strings themselves.

SCPI commands are based on a hierarchical structure, also known as a
tree system. In this system, associated commands are grouped together
under a common node or root, thus, forming subtrees or subsystems. An
example is the HP E1445A Arbitrary Function Generator’s "ARM"
subsystem.

ARM
[:STARt SEQuence[1]]

[[LAYer[1}]
COUNt < number>

L AYer2
'COUNt < aumber>
[IMMediate]
SLOPe < edge>
SOURce < source>

{no query]

SWEept SEQuence3
COUNt < number>
[.iMMediate]
‘LINK < link>
SOURce < source>

[no query}

ARM is the root keyword of the command, :STARt SEQuencel and
SWEepl SEQuence3 are second level keywords, :.LAYerl and :LAYer2
are third level keywords, and so on. A colon (@) always separates a
command keyword from a lower level keyword as shown on the
following page.
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Terminating
Commands

Verification
Program

NOTE

ARM:LAY2:SOUR EXT

A semicolon () is used to separate two commands within the same
subsystem, and can also save typing. ¥or example, sending this command
message:

ARM:LAY2:3CUR EXT;SLOP POS;COUN 10

is the same as sending these three commands:

ARM:LAY2:SOUR EXT
ARM:LAY2:SLOP POS
ARM:LAY2:COUN 10

Note that the semicolon (;) and colon (¢) link commands within
different subsystems. Only a semicolon (;) is required to link commands
within the same subsystem.

A SCPI command string is terminated with a line feed (1.F) or with an
End Or Identify (EOI) message, The carriage return (CR) isignored.

The following HP BASIC program uses the Command Moduie’s
VXI:.CONFigure:DLISt? command to verify the system configuration.
The program assumes the configuration indicated in Figure 26

{page 46 ). The controller commands used are for an external
Hewlett-Packard Series 300 controller or for an embedded controiler
using the HP BASIC language.

This program prints only a portion of the data retumed by the DLIS1?
command, Complete information on the command can be found in the
Command Module User's Manual.

installation and Getting Started 57


https://www.manualsplus.com/

1 !Dimension a computer variable to store module information from
2 lthe 26 mainframe slots. Dimension a variable for the 26 possible
3 lYlogical addresses.

10 DIM Diis$[1000]

20 DiIM Laddr{26})

25 |Clear the screen. Assign an I/O path to the Command Module.
30 CLEAR SCREEN

40 ASSIGN @E1406 TO 70900;ECL CHR$(10) END

41 1Query the Command Module to determine the number of logical
42 laddresses in the mainframes. Re-dimension the logical address
43 lvariable.

50 OUTPUT @E1406;"VX:CONF.DNUM?*

60 ENTER @E1406;Num

70 REDIM Laddr{1:Num)

75 'Read all of the logical addresses in the mainframes.
80 OUTPUT @E1406;"VA:CONF:DLAD?"

90 ENTER @E1406;Laddr{")

91 1Send the DLIS? command to each logical address (module) in the
92 imainframes. Separate the data returned by DLIS? into individual
93 lvariables.

100 FORI= 1 TO Num

110 QUTPUT @E1406;"VXECONF.DLIS? "&VALS(Laddr(l))

120 IMAGE K KKK KK3AX4A X 10A,X,10AX5A X, 3(AAX), K

130 ENTER @E1406 USING 120;N1,N2,N3,N4,N5,N6,C1$,C2$,C38,
C4$,C5$,51%$,528,533,Diis$

131 !Print the module’s logical address, its commander’s logical address,

132  lthe slot where it is installed, its PASS/FAILED/READY status, and
133  ithe manufacturers comments about the module,

140 IMAGE 6(K,2X),3A,2X,4A,2X,10A 2X 5A/,3(2A,2X) K2/
150 PRINT USING 140;N1,N2,N5,C5%,Dlis$

160 NEXT|

170 END

Comments 1. A listing of the data returned is shown below:

0 -1 0 READY “"SYSTEM INSTALLED AT SECONDARY ADDR 0"
1 -1 1 READY "VXlbus EXTENDER INSTALLED AT LADD 1"

24 0 6 READY "VOLTMTRINSTALLED AT SECONDARY ADDR 3"
128 0 5 READY "SWITCH INSTALLED AT SECONDARY ADDR 16"
129 -1 0 READY “VXibus EXTENDER INSTALLED AT LADD 129"
136 0 8§ READY "MBinstr INSTALLED AT SECONDARY ADDR 17"

240 0 -1 READY ‘IBASIC INSTALLED AT SECONDARY ADDR 30"
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From this data, notice the following:

» For each listing, the first number is the module’s logical address,
the second number is the logical address of the module’s
commander, the third number is the mainframe slot the module is
installed in (IBASIC does not have a slot). The comments
describe the module,

e In this system, the Command Module (logical address 0) is the
commander of each device except itself and the VXIbus extender
modules (-1).

STEP 9: Read and Set the Time and Date

Example: Reading
the Time

Example: Setting
the Time

Using Standard Commands for Programmable Instruments (SCPI)
commands, the following program reads and prints the time from the
Command Module’s internal clock. The controlier commands used are
for an HP Series 300 controller (external or embedded) running

HP BASIC.

1

10
15
20
25
30
35
40
50

fReset the Command Module,

OUTPUT 70800;" RST"

'Read the time.

CUTPUT 70800;"SYST: TIME?"

Place hour in H, minutes in M, seconds in S.
ENTER 70800; HM,S

tPrint the time.

PRINTHM,S

END

Typical response: 16 1530 (41530 PM)

The following line sets the time to 14,00,00 (i.e., 2:00:00 PM).

OUTPUT 70900;"SYST. TIME 14,00,00"
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Example: Reading  Using SCPI commands, thefollowing program reads and prints the date
the Date  storedinthe Command Module’s internal calendar. The controller
commands used are for an HP Series 300 controller (external or
embedded) running HP BASIC.

1 !Read the date.

10 QUTPUT 70900;"SYST:DATE?"

15 !Place year in Y, month in M, day in D.
20 ENTER70900; Y,M,D

25 1Print the date.

30 PRINTYMD

40 END

Typicalresponse: 1992 5 12 (May 12, 1992)

Example: Selting Using the YYYY,MM,DD format, the following line sets the date to
the Date  1992,5,12(May 12, 1992).

OUTPUT 70900,"SYST:DATE 1992,05,12"

NOTE  More information on the Command Module’s TIME and DATE
commands can be found in the Command Module user's manual
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Configuration and Start-up Errors

NOTE

NOTE

The Command Module error messages associated with system
installation and configuration are shown on the following pages. These
messages are displayed if a terminal or printer is connected to the
Command Module’s R8-232 port. If a terminal or printer is not used,
the messages can be read from the system instrument error queue, using
SYST:ERR?. An example using SYST:ERR 7 is shown below:

DIM Err_msg$[256]

REPEAT
CUTPUT 70800;"SYST-ERR?"
ENTER 70900;Code, Ert_msg$
PRINT Code,Err_msg$

UNTIL Code= 0

Error codes read from the error queue are preceded by the number 21. For
example, error code 11 displayed on a monitor would appear as 2111 if
read from the error quete instead.

If a fatal error has occurred and the system instrument is not started,
SYST:ERR? cannot be used to read the error queue,
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Table 5. Command Module Resource Manager Configuration Errors

Error

Message

Cause

1

FAILED DEVICE

A device failed its power-on self-test. A device is failed if
the resource manager finds the PASSED bit false. The
test is done five seconds after power-on, or when the
operating system has determined that * SYSFAIL is not
asserted.

UNABLE TO COMBINE DEVICE

A device cannot be combined as part of a virtual
instrument.

WARNING

DEVICE DRIVER NOT FOUND

A device's VX driver is not in the Command Module. The
resource manager expects to find a driver for alt
register-based or message-based devices that are not |
or I4. The devices can still be accessed through their
registers.

DC DEVICE ADDRESS BLOCKTOO
BiG

The block of addresses required to dynamically
configure devices is greater than 127. The VX
specification allows blocks larger than 127. However,
due to the VXl specification restrictions on where DC
blocks can be located, the resource manager rejects
blocks targer than 127 since these blocks would have to
start at either 0 which is used by the resource manager,
or use address 255 which disables dynamic
configuration,

A24 MEMORY OVERFLOW

There is not enough available A24 memory required fora
device. The allowable memory space is from 200000h to
FFFFFFh {ECO000R - FFFFFFh is only used if there is an
8 Mbyte device in the system).  your system has
{mainframe) extenders, try using the user-defined
extender table to allocate the memory more efficiently.

A32 MEMORY OVERFLOW

There is not enough available A32 memory required for a
device. The allowable memory space is from 20000000h
to FFFFFFFFh (E0000000h - FFFFFFFFh is only used if
there is a 2000 Mbyte device in the system). If your
system has {mainframe) exdenders, try using the
user-defined extender table to allocate the memory more
efficiently.

DC DEVICE MOVE FAILED

A dynamically configured device did not move to its new
logical address. After setting a DC device (or a block of
devices), the resource manager checks the new
address(es) to see if the device(s) actually moved.

INACCESSIBLE A24 MEMORY

An A24 device has memory below 200000h or above
DFFFFFh. The Command Module cannot access this
memory.

UNABLE TO MOVE DC DEVICE

There is no logical address (or address biock) available
for a dynamically configured device 1o move to.Try using
a user-defined dynamic configuration table or the
user-defined extender table {o assign the addresses
more efficiently.

10

INSUFFICIENT SYSTEM MEMORY

Too many instruments are installed for the amount of
HAM available in the Command Module, Only the system
instrument is started.

11

INVALID INSTRUMENT ADDRESS

A module's logical address is not a multiple of 8, or is
not part of a virtual instrurnent. Secondary HP-IB
addresses are only given io devices with logical
addresses that are multiples of eight.
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Table 5. Command Module Resource Manager Configuration Errors (Cont'd)

Error

Message

Cause

i2

INVALID UDEF COMMANDER LADD

The user-defined commander logical address is nota
valid commander. Either the commander doss not exist,
or it is not a message-based commander.

14

INVALID UDEF SECONDARY
ADDRESS

Invalid user-defined secondary address specified in the
commander/servant hierarchy table. The secondary
address specified was not 0 - 30, the address was 0
which is the Command Module address, or the module
is not in the servant area of the Command Module.

16

DUPLICATE SECONDARY ADDRESS

The same secondary address was specified for more
than one module in the user-defined commander/servant
hierarchy table.

16

INVALID SERVANT AREA

The servant area of a commander is greater than 255, or
the servant area of a servant module is greater than that
of its commander. An invalid servant area is truncated to
an allowable range and systern configuration continues.

17

SLOT 0 FUNCTIONS DISABLED

The Command Module is installed in slot 0 and its Slot 0
and System Controller switches are set to "Disable’.

18

INVALID COMMANDER LADD

The commander specified in the user-defined
commander/servant hierarchy tabls is not a valid
message-based commander, or the device does not
exist.

19

BNO FAILED

BNO was issued to a message-based device whose
response indicated an error condition. The Begin Normal
Operation command may have failed of the device
returned a response other than FFFEh. (See the VX
specification for a description of the BNO response.)

20

WRITE READY TIMEOQUT

The Command Module timed out walting for write ready
to be asserted by a message-based device. The
Command Module/resource manager was attempting to
send a word serial command to a message-based
device but write ready was not asserted on the device
within 60 seconds. This can occur either before or after
the command was sent. f before, the Command Module
timed out without sending the command. [f after, the
Command Module timed out while determining if ERR*
was asserted by the message-based device,

21

READ READY TIMEOUT

The Command Module timed out waiting for read ready
to be asserted by a message-based device. The
Command Module was attempting to read the response
to a message-based query command, but read ready
was hot asserted on the device within 60 seconds.

22

ERR" ASSERTED

A word serial protocol error occurred. The Command
Module/resource manager detacted a word serial
protocol violation due to a word serial command. The
Command Module checks for ERR* asseried before and
after sending a word serlal command to a
message-based device. If ERR" is assertad before, the
command is not sent. This error also occurs if the
Command Module is not the resource manager and it
receives a word serial command it doss not recognize.

23

ENOQ FAILED

ENO was issued to a message-based device whose
response indicated an error condition. Proper ending of
normal operation is the response FFFER.
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Table 5. Command Module Resource Manager Configuration Errors (Cont'd)

Error

Message

Cause

24

INTERRUPT LINE UNAVAILABLE

The interrupt line assigned by the user-defined interrupt
line table is not available. Either the line has been
assigned or has been reserved, This error also occurs i
the line being assigned to an interrupter is not handled
by the interrupter's commander.

25

INVALID UDEF HANDLER

A user-defined interrupt handler specified in the interrupt
line aliocation table is invalid. The handler logical
address may not be valid, the device may notbe a
programmable handler, or the device has been assigned
as many lines as it can handle.

26

INVALID UDEF INTERRUPTER

A usar-defined interrupter specified in the interrupt line
allocation table is not a valid interrupter. The interrupter
logical address may not be valid, the device may notbe
a programinable interrupter, or the device has been
assigned as many lines as it can interrupt on.

WARNING

DIAGNOSTIC MODE ON

The diagnostic switch on the Command Module is set to
1. Only the system instrument is started. No other
modules receive BNO.

WARNING

RESOURCE MANAGER NOT IN
SLOTO

The Command Module is the resource manager ( logical
address = 0) but is not installed in slot 0. The Command
Module will configure the system but will not do dynamic
configuration.

WARNING

SYSFAIL DETECTED

SYSFAIL occurred during operation. The resource
manager re-boots.

30

PSEUDO INSTRUMENT { ADD
UNAVAILABLE

The logical address requested by a pseudo instrument

{e.g. IBASIC) is already in use. Pseudo devices request a

particular logical address. This error occurs if the logical

3dd_ress is used by a static or dynamically configured
evice.

3

FILE SYSTEM START UP FAILED

Thera is not enough memory in the Command Module to
set up the file system required for IBASIC.

INACCESSIBLE A32 MEMORY

An A32 device has memory below 20000000 or above
DFFFFFFF. The Command Module can assign, but
cannot access A32 memotry.

a3

INVALID UDEE MEMORY BLOCK

The bass address specified in the A2Z4/A32 address
allocation table is invalid, or the address block exceeds
FFFFFFh in A24 memory.

UDEF MEMORY BLOCK
UNAVAILABLE

The memory block specified in the A24/A32 address
allocation table has already been assigned. Also, ina
system with VXI-MX) Vibus extenders, A24/A32 window
restrictions may force some addresses o unavailable on
a given VMEbus.

INVALID UDEF ADDRESS SPACE

An invalid A24/A32 address space specifier was used in
the A24/A32 address allocation {able.

36

DUPLICATE UDEF MEMORY LADD

Alogical address is specified more than once in the
same A24/A32 address allocation table.

37

INVALID UDEF CNFG TABLE

The valid flag in the user-defined commander/servant
hierarchy table is not true (1}. VXECONF.CTAB

< address> has been set but is pointing to an invalid
table. Either the table is corrupt or has not been
downloaded.
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Tabie 5. Command Module Resource Manager Configuration Errors {Cont'd)

Error

Message

Cause

38

INVALID UDEF CNFG TABLE DATA

There are 0, or greater than 254 entries in the
user-defined commander/servant hierarchy table.

39

INVALID UDEF DC TABLE

The valid flag in the user-defined dynamic configuration
table is not true {1). VXLCONF:DCT < address> has
been set but is pointing to an invalid table. Either the
table is corrupt or has not been downloaded.

40

INVALID UDEF DC TABLE DATA

Thete are 0, or greater than 254 entries in the
user-defined dynamic configuration table.

41

INVALID UDEF INTR TABLE

The valid flag in the user-defined interrupt line allocation
table is not true (1}, VX:CONF:ITAB < address> has
been set but is pointing to an invalid table. Either the
table is corrupt or has not been downloaded.

42

INVALID UDEF INTR TABLE DATA

The interrupt line allocation table has invalid data. The
number of records is less than 1 or greater than 7, the
interrupt line specified is less than 1 or greaterthan 7, or
the number of interrupters or handler ID is less than 1 or
greater than 254.

43

INVALID UDEF MEM TABLE

The valid flag in the user-defined A24/A32 address
aliocation table is not true (1). VX.CONF.MTAB

< address> has been set but is pointing to an invalid
table, Either the table is corrupt or has not been
downloaded.

INVALID UDEF MEM TABLE DATA

An invalid logical address was specified In the A24/A32
address ailocation table. The logical address range is 0
to 255 or -1,

WARNING

NVRAM CONTENTS LOST

System non-volatile memory was cleared during a
re-boot. DIAG:BOOT:COLD was executed or the
memory had a invalid checksum,

46

MESG BASED OPEN ACCESS
FAILED

IBASIC or HP-IB access to a message-based device
failed because of a device failure. The resource manager
tries to open a paths between the HP-IB port and/or
IBASIC and message-based devices (| and M) using
word serial commands. The device either failed to
respond, or the device viclates the VX word serial
protocol specification.

47

GRANTED DEVICE NOT FOUND

The Command Module, when not the resource manager,
was granted a device that does not exist.

WARNING

DRAM CONTENTS LOST

Downloaded driver non-volatile memory was cleared
during a re-boot. DIAG:BOOT:COLD was executed or
the mamory had a invalid checksum,

49

VME SYSTEM CONTROILLER
DISABLED

The System Controller switch an the Command Module
is set to the 'Disable’ position.

50

EXTENDER NOT SLOT 0 DEVICE

A VX-MX] mainframe extender module is not in slot 0 of
its {remote) mainframe.

51

INVALID EXTENDER LADD WINDOW

Modules do not fit in the logical address window set by
the user-defined extender table. Not all of the devices
found "below” an extender will fit into the largest available
window for that extender. Either reset the logical
addresses or use the extender table to override the
default algorithm.
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Table 5. Command Module Resource Manager Configuration Errors (Cont'd)

Error

Message

Cause

52

DEVICE QUTSIDE OF LADD
WINDOW

A module in a {extender) mainframe is outside of the
logical address window set by the resource manager or
set by the user-defined extender table. Either reset the
fogical addresses or download a new extender table.

53

INVALID EXTENDER A24 WINDOW

The resource manager found an invalid start address or
size for an extender A24 address window. Either
reconfigure the VME memory devices or use the
extender table.

54

DEVICE OUTSIDE OF A24 WINDOW

A module with A24 memory is located ocutside of the
extender logical address window. Either reconfigure the
VME memory devices or use the extender table.

55

INVALID EXTENDER A32 WINDOW

The resource manager found an invalid start address or
size for an extender A32 address window. Either
reconfigure the VME memory devices or use the
extender table.

56

DEVICE OUTSIDE OF A32 WINDOW

A module with A32 memory is located outside of the
extender logical address window. Either reconfigure the
VME memory devices or use the extender table.

57

INVALID UDEF LARD WINDOW

A user-defined logical address window violates the VXI-8
specification {has an invalid bass or size}.

58

INVALID UDEF A18 WINDOW

A user-defined A16 window violates the VXI-6
specification (has an invalid base o size).

58

INVALID UDEF A24 WINDOW

A user-defined A24 window violates the VX|-6
specification {has an invalid base or size).

60

INVALID UDEF A32 WINDOW

A user-defined A32 window violates the VXI-6
specification (has an invalid base or size).

61

INVALID UDEF EXT TABLE

The valid flag in the user-defined extender table is not
true (1). The valid flag must be setto '1’ orthe table is
assumed to be invalid. To disable the table without
re-booting, set the table address 0’0" using
VXLCONF:ETAB 0.

62

INVALID UDEF EXT TABLE DATA

Thers are an invalid number of records in the
user-defined extender table. The number of records must
be a number between 1 and 254.

63

UNSUPPORTED UDEF T7L
TRIGGER

There is a user-defined extender tabie TTL trigger entry
for a VXI-MX| extender that does not support TTL iriggers.

64

UNSUPPORTED UDEF ECL
TRIGGER

There is a user-defined extender table ECL trigger entry
for a VX(-MXI extender that does not support ECL
triggers.

65

DEVICE NOT IN CONFIGURE STATE

A message-based device was not in the CONFIGURE
state during a re-boot. The *SYSRESET should
propagate to all mainframes through the INTX cables.
Check the INTX connectors on remote mainframes,

66

INTX CARD NOT INSTALLED

INTX daughter card is not installed on the VXI-MXI
extender module. The resource manager expects the
INTX eard to be installed in order for * SYSRESET and
interrupts to propagate throughout the system.

WARNING

FLASH ROM DRIVER CONTENTS
LOST

Downloaded instrument drivers stored in the flash ROM
are not available {or use by the resource manager. Erase
and reprogram the driver portion of the flash ROM.
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Checking for
Instrument Errors

NOTE

The following HP BASIC program is a method of checking for errors as
you program the instruments (plug-in modules) in your VXIbus system.
The program monitors the instrument’s Standard Event Status Register
for error conditions. If no errors occur, the instrument functions as
programmed. If errors are detected, the instrument interrupts the
controller. The controller reads the error codes and messages from the
instrument’s error queue and displays them. In this program, the
instrument (multimeter) at secondary HP-IB address 03 (logical address
24 is monitored. The controller commands used are for an HP Series
300 controller (external or an embedded controller) runaing the

HP BASIC language.

If an RS-232 display terminal is used, typing:
SYST:ERR?

at the VOLTMTR _24: prompt reads and displays the error messages from
the multimeter’s error queue.
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1 !Call controller subprogram "Errmsg” when a programming error occurs.
2 |Enable the controller {o respond to an interrupt from the instrument.

10 ON INTR 7 CALL Errmsg

20 ENABLE INTR7;2

21 IUnmask the Event Status bit in the instrument’s Status Byle register.
22 Unmask error conditions in instrument’s Standard Event Status Register.
30 OUTPUT 70903;" SKE 32"

40 OUTPUT 70903;"™ ESE 60"

41 !Program the instrument for the application

50 OUTPUT 70903;"...

60 QUTPUT 70903;"...

70 QUTPUT 70903;"...

71 Allow the controlier to respond if an efror occurs.

80 WAIT 2

90 END

91 {When an error occurs, clear the instrument to regain control. Execute a
92 Iserial poll to clear the service request bit in the Status Byte register,
93 !Read all error messages in the instrument’s error queue. Clear all bits in
94 Ithe instrument’s Standard Event Status register.

100 SUB Errmsg

110 DIM Message$[256]

120 CLEAR 70803

130 B= SPOLL 70803

140 REPEAT

150 OUTPUT 70903;"SYST:ERR?"

160 ENTER 70903;Code,Message$

170 PRINT Code Message$

180 UNTIL Code= 0

190 OUTPUT 70803;" CLS"

200 STOP

210SUBEND

NOTE Forinformation on an instrument’s Status Byte and Standard Event
Status registers, refer to the HP E1406 Command Module User’'s Manual
orthe "Beginner's Guide to SCPI"(Hewlett-Packard part number
H2325-90001).
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Where To Go Nexi

e To find additional information on the HP E1406/05 Command
Module:

HP F1406A Command Module User’s Manual (E1406-9000x)

+ To find operating and programming information on
Hewlett-Packard plug-in modules:

Refer to the manual that came with the module (E14xx-9000x or
{(F13xx-9000x)

» To find information on the Standard Commands for
Programmable Instruments language (SCPI):

Beginner’s Guide to SCPI (H2325-90001)
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A

A-size modules, nstailing, 36
Additional information, other manuals, 69
Address

HP-IB guidelines, 14
Address, Command Moduie HE-IB, 14
Allocating shared RAM, 12
Alternate Command Module configurations, 20
Applying power, embedded controller, 51
Applying power, mainframe, 45
Arbitration, data transfer bus, 9
Assigning interrupt lines, 53

B

B-gize modules, installing, 37
Bus request level, guidelines, 9, 19

c

C-size modules, installing, 37
Chassis shield, 38
CLKI10 source
Command Module guidelines, 8
Command Module
10 MHz clock source, 7
alternate configurations, 20
bus request level, 9

configuring as resource manager and slot { device, 4

disabling slot 0 capability, 19
cmbedded controller configuration, 15
primary address guidelnes, 14, 18
primary HP-1B address, 14
resource manager, 6
servant area description, 12
servant area guidelines, 13
slot 0 device, 7
Command Module memory, configuring, 10
Commands
SCPI structure, 56
sending, 55
terminating, 57
Configuration and start-up errors, 61

Configuring the Command Module
resource manager and slot O device, 4

Configuring the R5-232 Interface, 48

Connecling a display terminal, 42

Connecting display terminals and PCs, 43

Connecting interface cables, 42

Creating Instruments, 33

D

Data Transfer Bus Arbitration, 9
Daia transfer bus timer, disabling, 22
Date, reading or setting, 60

Detailed installation procedures, 3
Display terminal, connecting, 43
Downloading device drivers, 34
Drivers, downloading, 34

E

Embedded Controller
and Command Module configuration, 15
servant arga guidelines, 16
applying power, 51
logical address and servant area guidelines, 17
sending commands, 55
Error messages
configuration and start-up, 61
Errors
checking for, 67
Example programs
checking for instrument errors, 67
reading the date, 60
reading the time, 59
setting the date, 60
setting the time, 59
Examples
VXI-MXI systems, 31
Extender
VXI-MXI configuration, 22

F

Faceplate panels, installing, 38
Fuse, installing, 40

fndex 1
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H

Hardware installation guidelines
VXI-MXI system, 28
How to Create an Instrument
logical address guidelines, 34
setting the Iogical address, 34
How to Create an Instrument, description, 33
HP-IB address
guidelines, 14, 18
sctting, 14
HP-1B cables, connecting, 42

Installation

B-size modules, 37

C-size modules, 37

chassis shield, 38

detailed procedures, 3

faceplate panels, 38

fine power fuse, 40
Installation,quick installation chart, 1
Installing modules, 36
Instrument drivers, downloading, 34
Insirument errors, checking for, 67
Instrument language, SCPI, 56
Instruments, how to create, 33
Interface cables, connecting, 42
Interrupt lines, 51
Interrupt lines, assigning, 53

L

Line feed, terminating commands, 57
Line power use, installing, 40
Line voltage selector
E 14008, 39
E1401A, 39
Logical address
Command Module, 6
description, 6
setting plug-in module, 34
Logical address and servant area guidelines
embedded controller, 17

Logical address guidelines, plug-in modules, 34

Logical address windows, setting, 29

2 index

M

Mainframe, AC power, 39
Mainframe, applying power, 43
Mamframe, power-on sequence, 45
Memory

configoring Command Module, 10
Multiple Command Modules, 20
MXIbus configuration, 22

0

Operation, verifying, 535
Other manuals, additional information, 69

P

PC, connecting, 43
Planning a VXI-MXIT system, 28
Plug-in modules
creating instruments, 33
installing, 36
logical address guidelines, 34
Power cords, 40
Power-on sequence, 45
Primary HP-IB address
guidelines, i4, 18
Primary HP-IB address setting, 14
Programming
SCPI instrument language, 56

Q

Quick installation chart, 1

R

RAM, allocating shared, 12
Reading and Setting the Time and Date, 59
Reading the date, 60
Reading the time, 59
Resource manager
setting the Command Module, 6
Resource manager and slot 0 device
Command Module description, 5
Resource manager description, S
RS-232 cables, connecting, 42
RS-232 interface, configuring, 48
RS-232 terminal, connecting, 43
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S

SCPI comunand structure, 56

SCP1 programming, 56

Seading commands, 55

Servant area
Command Module as resource manager, 13
Command Module description, 12
embedded controller, 16
guidelines, 13

Setting the date, 60

Setting the time, 59

Setting up logical address windows, 29

Seuting up the mainframe for AC power, 39

Shared RAM, allocating, 12

Slot 0
description, 5
disabling Command Module slot 0 capability, 19
setting the Command Module, 7

System verification, 53

System verification program, 57

T

Terminating commands, 57
Time and Date
reading and setting, 59
Timer
disabling data fransfer bus, 22
Turning on the mainframe, 45

v

Verification program, 57
Verifying system configuration, 55
VXI-MXI mainframe extender configuration, 22
VXI-MXT system
examples, 31
hardware installation guidelines, 28
logical address windows, 29
planning, 28

W

‘What is a logical address?, 6
What is the Bus Request Level?, 9
What is the resource manager and slot § device, 5
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