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Chapter 1
MODULE DESCRIPTION

1.1 INTRODUCTION

The XVME-500 and XVME-590 ae Andog Input VMEbus-compatible boards. The
XVME-500 is a gngle-high (3U), snglewide module, and the XVME-590 is a double-
high (6U), single-wide module. These two modules are capable of performing
analog-to-digital conversions with 12-hit resolution.  These modules provide 16
sngleended (SE), or 8 differentid input (DI) andog input channds.

Adding an XVME-910 channd expanson kit dlows andog input expanson to 32 SE
and 16 DI channds. See Appendix A for XVME-910 specifications.

The XVME-500 and XVME-590 modules are available in any of three different
versons.

1) XVME-500/ 1 and XVME-590/ 1 - fixed gan amplifier with 25uSec
converson  time*

2)  XVME-5002 and XVME-590/2 - programmable gan amp with 25uSec
converson*

3) XVME-500/3 and XVME-590/3 - progranmeble gain amp with 10uSec
converson*

* See Table |-, Section 1.3 for additionad information on converson time,
stling time and throughput frequency for each verson.

12 MANUAL STRUCTURE

The firs chapter is an overview introducing the user to the XVME-500 and XVME-
590 general specifications and functional capabilities. Successve chapters develop
the various agpects of module specification and operation in the following manner:

Chepter One - A generd discusson of the three Andog Input Module versions,
including complete functional and environmental specifications, VMEbus
compliance information, and detalled block diagrams.

Chapter Two - Module installation information covering specific system
requirements, jumpers and connector pinouts.

Chapter Three - Information required to progran the module for andog input
operations.

Chapter Four - Procedures for andog input module cdibration.
1-1
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Appendices - The Appendices are dedgned to provide additiond information in
terms of the XVME-9 10 channel expansion kit; backplane signal/pin
decriptions; block diagram, assembly illudtration and schematicss and a quick
reference  section.

1.3 MODULE OPERATIONAL DESCRIPTION

Figure I-1 shows the operational block diagram of the XVME-500 and Figure 1-2
shows the operationd block diagram of the XVME-590 Analog Input Module.

12
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INPUT CHANNELS (UP TO 32 CHANNELS)
| JK1 |
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GAIN
AMPLIFIER®

2%

N
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CONTROL
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7

VMEbus INTERFACE

INTERRUPTER
I(1)=I(7)

Figure 1-1. XVME-500 Module Block Diagram
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INPUT CHANNELS (UP TO 32 CHANNELS)
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Figure 1-2. XVME-590 Module Block Diagram
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131 Application  Circuitry

As the previous block diagrams show, the andog-to-digitd circuitry in the XVME-
500 or XVME-590 consgs of the following parts:

° VMEbus interface circuitry
° Fixed gan amplifier (verson 1 only)
° Progranmable gain amplifier (versons 2 & 3 only)

° 32-dement RAM buffer to hold and separate gain vaue for up to 32
andog inputs (versons 2 & 3 only)

° 12-bit  resolution analog-to-digital converter with input ranges of
+5V, +10V or O-10 volts

° Two eight-channel multiplexers allowing up to 16 SE or 8 DI
signals to be connected to the ADC (expansion kit allows double
signal input); directed by software to select one channel for data
converson

° Resistor programmable gain with addition of a resistor and a
potentiometer

132 General Operation

As gsated before, there are three different versons that the XVME-500 and XVME-
590 are avaladle in and they are

XVME-500/ 1 XVME-590/I
XVME-500/2 XVME-590/2
XVME-590/3 XVME-590/3

On dl vesons, the andog input channds can be configured for bipolar or unipolar
operations. The unipolar range is O-10 volts. The bipolar ranges include +5v and
+10v.

Gain capabilities, conversion speeds and throughput frequencies vary with each
verson, as displayed in Table 1-.

1-5
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Table |-

Versons
Verson Converson Time Settling Time Throughput  Fregquency
XVME-500/ 1 25uSec 25uSec 20KHz
XVME-590/ 1 25uSec 25uSec 20KHz
XVME-500/2 25uSec 10 uSec 28.5KHz
XVME-590/2 25uSec 10uSec 285KHz
XVME-500/3 10uSec 10uSec 50KHz
XVME-590/3 10uSec 10uSec 50KHz

Two types of differential amplifiers are available: fixed gain (version 1 of both
modules) and programmable gain (verson 2 & 3 of both modules).

The fixed-gan amp offers jumper-sdectable gains of xI, x10, xI00 and x1000. In
addition, the fixed-gan amp may offer resgdor-programmable gan (to any number
between 1 and 1000) if a resistor (RI0) and potentiometer (R13) are added (see
Section 2.6.4.3).

The progranmable amplifier provides three ranges of jumper-sdectable programmable
gans (see Section 264-). Range 1. xl, x2, x5 and x10. Range 2. x4, x8, x20
and x40. Range 3. x10, x20, x50 and x100. A 32-dlement RAM buffer is provided
with the programmable amps to hold separate gain vaues for the 32 andog inputs.
Within each range, the four options are software-programmable.

XYCOM's XVME-500 and XVME-50 are desgned to be addressed within the VMEbus
defined 64K Short 1/O Address Space. The module address is jumper-selectable to
ay of the gxty-four 1K boundaries within the Short I/O Address Space. There are
three 8-bit registers which are used for channel status, control-setting interrupt
vector, progranmable gains (versons 2 & 3 on both modules) and channd sdection.
In addition, there is a 16-hit daa regiser for reading converted digita daa

14 SPECIFICATIONS

The following table lists the electrical, environmental, and VMEbus compliance
specifications for the XVME-500 and XVME-590 Analog Input Modules.

1-6
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Table 1-2
XVME-500 and XVME-590 Andog Input Module Specifications

. Characteristic Specification

Number of Channds

Single-ended 16 (32 optiondl)
Differential 8 (16 optiond)
Supply Voltage +5 VDC, +5%

Supply  Current

Maximum 1.90 A
Typical 1.60 A
Accuracy
Resolution 12 bits
Linearity +05 LSB
Differential Linearity 50.5LSB
Monotonicity Guaranteed*
System  Accuracy
Gan=1 +0.01% FSR, max.
Gan = 10 +0.1% FSR, max.
Gan = 100 +01% FSR, max.

Sysem Accuracy Temperaure Drift

Gain = 1 40 ppm/Degree C, max.

Gan = 10 75 ppm/Degree  C, max.

Gain = 100 110 ppm/Degree C, max.
Common Mode Reection Ratio 60db min.

Andog-to-Digitd Input (Gain = 1)
Full Scde Voltage Ranges

Unipolar 0-10v
Bipolar +5V, +10V

1-7
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Table 1-2 (cont'd)

Characterigtic Specification

Programmable Gain (versons 2 & 3)

Range | 12 5 or 10
Range 2 4,8,20 or 40
Range 3 10, 20, 50, or 100

Fixed Gan (verson 3)
Resgor  programmable xl, x10, x100, xI000
Maximum Input Voltage

Power on +35V
Power off +20V

Input  Impedance

w 10M ohm resistor 10M  ohm min.
w/o 1O0M ohm ressor 100M  ohm min.
Bias Current +1 00 max
Input  Capacitance 1 00pf max.
Operating Common Mode Voltage 14v
Speed
Converson Time 12-hit 8-bit
versons1l & 2 25uSec 17uSec
verson 3 10uSec 6.8uSec
Throughput ~ Frequency
verson 1 20KHz 238KHz
verdon 2 285KHz 37KHz
verson 3 50KHz 595KHz
Stling  Time
verson 1 25uSec 25uSec
versons2 & 3 10uSec 10uSec
Externd  Trigger-to-Sample 10 or 20uSec 10, 25uSec
1-8
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Table 1-2 (cont'd)

Characterigtic Specification

Environmental Specifications

Temperature
Operating 0°to 65° C
Non-operating -40°to 85° C
Humidity
Operating 510 95% RH non-
condensing
Shock
Operating 30g peak acceleration
11 mSec duration
Non-operating 50g peak acceleration
11 mSec duration
Vibration
Operating 5 to 2000Hz
015 in. peak-to-peak
259 max
Non-operating 5 to 2000Hz
030 in. peak-to-peak
50g max

VMEbus Compliance

° Complies with VMEbus gspecification Revison Cl
) A16:D16/DO8(EO) DTB Save

Interrupter - 1(1) - 1(7)(STAT), ROAK

Interrupter Vector - D080 (DYN)
o Form Factor - SINGLE (XVME-500)
o Form Factor - DOUBLE (XVME-590)

[-9
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XVME-540  Compatibility
° All address locations for andog input are identica

. All bit definitions for registers are the same EXCEPT there are no
LEDs

° Channel register/counter now receives reset on software or  power-up
reset; the 540 powers-up random

° No fast convert in sngle channd mode

[-10
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Chapter 2

INSTALLATION

2.1 GENERAL

This chapter provides the information needed to configure and install the Analog
Input Module,

22 SYSTEM REQUIREMENTS

The XVME-500 Andog Input Module is sngleheght (3U), and the XVME-590 is a
double-height (6U) VMEbus-compatible module. To operate, it must be properly
ingdled in a VMEbus backplane cardcage. The minimum system requirements for
operdtion of the module are one of the following:

2.3

A) A hogt processor inddled in the same backplane

Kk k AND Fdedkkok

A properly installed controller subsystem. An example of such a
subsystem is the XYCOM XVME-010 System Resource Module.

*kkkkk OR Fdekkk

B) A host processor which incorporates an on-board controller subsystem
(such as the XVME-600 68000 Processing Module).

LOCATION OF COMPONENTS RELEVANT TO INSTALLATION

The jumpers, calibration potentiometers and connectors on the XVME-500 are
illustrated in Figure 2-1. Fgure 21A shows the XVME-500 jumpers which have
multiple options.  Figure 2-2 shows the jumpers, calibration potentiometers and
connectors on the XVME-590. Fgure 22A shows the XVME-590 jumpers which
have multiple options.

2-1
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Figure 2-1. Locations of Jumpers, Potentiometers & Optional Circuitry

For the XYME-500

2-2

-

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manual
February, 1988

Ry, S A ‘e

el —— ek °

J21 QAOBQCQ —> 3 B A
: : [ e eole o

\ .

N

J22 : 7 \ °
: g °|o
Q\A .

Figure 2-1A. Locations of Jumpers With Multiple Options
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Figure 2-2. Locations of Jumpers, Potentiometers & Optional Circuitry
For the XVME-590
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Figure 2-2A. Locations of Jumpers With Multiple Options
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2.4 JUMPERS

Prior to ingdling the XVME-500 or XVME-590 module, severa jumper options must
be configured. The configurations of the jumpers are dependent upon the tab
option and module capabilities required for the gpplication. The jumper options can

be divided into two caegories
o VMEbus Options, and

o Andog-to-Digitd (A/D) Converson Options

Table 2-1 ligs the various jumpers and their uses.

Table 2-1. XVME-500/590 Jumpers

VMEbus OPTIONS

Jumpers Use
Jo0,J1,J12 Interrupt level sdect for any interrupts generated by
the module (See Section 2.5.3)
J26,J27,328,729 Module base address select jumpers  (refer to
J30,331 Section 2.5.1)

J13

This jumper alows module to respond to supervisory
access only (when inddled) or to both supervisory
and non-privileged access when removed. (see Section
2.5.2)

Anaog-to-Digital  Converson OPTIONS

Jumpers

Use

J1A,J1B,J4A,J4B

1B

J3A,J3B,J5A,J5B

These jumpers provide the option of converting
andog inputs to ether a two's complement, Sraight
binary or offset binary format (see Section 2.6.1)

Sdects 12-hit conversons for anaog-to-digital
converter (see Section 2.6.4.4)

Sdects 8-bit conversons for anaog-to-digitd
converter (see Section 2.6.4.4)

These jumpers are used to configure inputs for ether
bipolar or unipolar input voltages and ranges (see
Section 2.6.3)

2-6
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Table 2-1. XVME-500/590 Jumpers (cont’d)

J6,J8,J9 Selects fixed-gain amplification factor on version 1
ONLY (see Section 2.6.4.2)

J Used only for modifying verson 1 for resistor
programmable gain (see Section 2.6.4.3)

J14,J15,J16,J18, This jumper configuration controls gain ranges for

J19,J20 programmable gain amplifier (versions 2 & 3) (see
Section 2.6.4.1)

J7 This jumper is inddled to provide ground reference

for externd trigger; 2 1 mug be removed if this
option is used (see Section 2.6.4.5)

J21A,J21B,J21C,J21D, These jumpers are used together to determine if the
J25 inputs will be configured as ether 8 differentid,
16 dngleended or 16 pseudo-differentid input
channels (see Section 2.6.2)

J22A,J22B,J22C, Each jumper is used to determine stling times for

J22D the appropriate module amplifier (see Section 3.4.1)

J23,24 These two jumpers are provided to dlow e[(Izjrounding
of an input chane in ather the sngleended or the

differential input mode of operaion for purposes of
cdibration (see Section 2.6.5)

J32 (XVME-590 Only) Connects Andog to Digitad GND. J32 is jumpered in
foil and can be cut if the user desres

2.5 VMEbus OPTIONS

The XVME-500/590 is designed to be addressed within the VMEbus Short /O
Memory Space. Since each module connected to the bus must have its own unique
base address, the base-addressng scheme for XVME input modules has been designed
to be jumper-sdectable When the XVME-500/590 is installed into the system, it
will occupy a IK-byte block of Short 1/0 Memory Space.

The XYCOM base address decoding scheme for input modules is such that the
starting address for a module will always reside on a 1K boundary. Thus, the

module base address may be set for any one of 64 possble 1K boundaries within the
Short 1/0O Address Space.

2-7
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25.1 Base Address Selection Jumpers (526 - 531)
The module base address is selected by using jumpers J6-J331 (see Figure 2-1 or

Figure 2-2 for the locations on the board). Figure 2-3 shows a close-up of the
base-address jumpers and how each jumper relates to the address lines.

A15
Al4
Al3
Al2
All

A10

® 0
B3|@ @

J26 | @ @
27 | @ @O
28 |@ @
J2 | @ @

J3

Figure 2-3. Base Address Jumpers

When a jumper is INSTALLED, the corresponding base address bit will be logic ‘0.

However, when a jumper is REMOVED, the corresponding base address bit will be
logic ‘1.

Table 2-2 shows a list of the 64 1K boundaries which can be used as module base
addresses in the Short 1/0 Address Space (as well as the corresponding jumper
settings for each address).
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Table 2-2. Base Address Jumper Options

J26 J27 J28 J29 J30 J31 Base Address of Module
In In In In In In 0000H
In In In In In Out 0400H
In In In In Out In 0800H
In In In In Out Out 0CO0H
In In In Out In In 1000H
In In In Out In Out 1400H
In In In Out Out In 1800H
In In In Out Out Out 1CO0H
In In Out In In In 2000H
In In Out In In Out 2400H
In In Out In Out In 2800H
In In Out In Out Out 2C00H
‘In In Out Out In In 3000H
In In Out Out In Out 3400H
In In Out Out Out In 3800H °
In In Out Out Out Out 3CO00H
In Out In In In In 4000H
In Out In In In Out 4400H
In Out In In Out In 4800H
In Out In In Out Out 4CO00H
In Out In Out In In 5000H
In Out In Out In Out 5400H
In Out In Out Out In 5800H
In Out In Qut Out Out 5CO00H
In Out Out In In In 6000H
In Out Out In In Out 6400H
In Out Out In Out In 6800H
In Out Out In Out Out 6CO0H
In Out Out Out In In 7000H
In Out Out Out In Out 7400H
In Out Out Out Out In 7800H
In Out Out Out Out Out 7CO00H
Out In In In In In 8000H
Out In In In In Out 8400H
Out In In In Out In 8800H
Out In In In Out Out 8CO0OH
Out In In Qut In In 9000H
Out In In Out In Out 9400H
Out In In Out Out In 9800H
Out In In Out Out Out 9CO00H
Out In Out In In In A000H
Out In Qut In In Out A400H
Out In Out In Out In A800H
Out In . Out In Out Out ACOOH
Out In Out Out In In BOOOH
Out In Out Out In Out B400H
Out In Out Out Out In B800H
Out In Out Out Out Out BCOOH
Out Out In In In In CO000H
Out Out In In In Out C400H
Out Out In In Out In C800H
Out Out In In Out Out CCOOH
Out Out In Out In In DO00OH
Out Out In Out In Qut D4&00H
Out Out In Out Out In D800H
Out Out In Out Out Out DCOOH
Out Out Out In In In EO0OH
Out Out Out In In Out E400H
Out Out Out In Qut In E800H
Out Out Out In Out Out ECO0H
Out Out Out Out In In FO000H
Out Out Out Out In Qut F400H
Out Out Out Out Out In F800H
Out Out Out Out Out Out FCOOH
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252 Supervisor/Non-Privileged Mode Selection (J13)

The XVME-500/590 can be configured to respond only to Supervisory accesses, OR

to both Supervisory and Non-Privileged accesses. The key is the installation or
remova of jumper J13. Table 2-3 shows access options controlled by J13.

Table 2-3. Access Options

Jumper  J13 Access Mode Selection Address Modifier Code
Installed Supervisory  Only 2DH

Removed Supervisory or  Non-Privileged 2DH or 29H

2.5.3 VMEbus Interrupt Options (JI0, JlI, 512)

Three interrupt jumpers (JIO, JI, 512) sdect which VMEbus interrupt leve is to be
used by the module. The input module can be programmed to generate an interrupt
at the completion of a conversion. These jumpers determine the level of that
interrupt. Interrupt-level  jumper options are defined in Table 2-4.

In order to enable interrupts, a bit in the Status/Control register must be sat (See
programming chapter Section 3.3.1). Interrupt reset occurs during the interrupt-
acknowledge (IACK*) cycle. A read from the lower byte of the analog-to-digital
conversion register, or a command to start another conversion, will reset the
interrupt bit. Interrupts are also reset during a power-up sequence or when a
software reset is issued (See Table 2-4).

Table 2-4. Interrupt Leve Jumpers

Jumpers

JoO JI J12 VMEbus Interrupt Leve
0 0 0 Interrupts Disabled

0 0 ! |

0 | 0 2

0 ! | 3

| 0 0 4

| 0 1 5

| ! 0 6

| 1 1 7

NOTE: IN = LOGIC 0; OUT = LOGIC 1
2-10
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26 ANALOG-TO-DIGITAL (A/D) CONVERSION OPTIONS

26.1  Input Conversion Format Jumpers (JI, J4)

This jumper option is used to configure A/D converson circlitry to convert anaog
information to one of three formats: straight binary (unipolar); off set binary
(bipalar); or two's complement binary (bipolar).

Use of this option is dependent upon the data format required by the input control
program employed by the user. This option is inclusive to all input channels and
canot be utilized on an individua channd basis (see Section 3.34.1).

The digital-data format at the A/D converters may be changed (via jumpers) to
accommodate several types of data encoding. Table 2-5 shows which jumpers
control the data formats for the two different voltage modes.

Table 2-5. Input Converson Format Jumpers

Digitd Daa Converson Jumpers Input
Format ( All Inputs) Installed Mode
Andog to Straight Binary JA, YA Unipolar
Andog to Offsst Binary JA, YA Bipolar
Andog to Two's Complement JB, ¥B Bipolar

2.6.2 Differential, Pseudo-Differential/Single-Ended Input Option Jumpers
(Analog Multiplexers) (J21, J25)

The XVME-500/590 can be configured to provide any one of three types of channd
modes in st numbers (see Table 2-6 for input sdection jumper options) They ae

1) 16 singleended (SE) input channds, or
2) 8 dffeentid (DI) input channes, or

3) 16 pseudo-differential (PDI) input channels (allows module to simulate
advantages of true differentid with some degradation)

The three modes are mutudly exclusve so the module will only accept dl SE, or 4l
DI, or dl PDI inputs. It will not accept combinations of the three.
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NOTE

Only one of the three jumper configurations may be
indaled a any one time. Make sure that:

1) If the board is to be used in the SE input mode,
the jumpers for DI and PDI operation must be
removed; 2) If the board is to be used in the DI
input mode, the jumpers for SE and PDI operation
must be removed; and 3) If the board is to be used
in the PDI input mode, the jumpers for SE and DI
operation must be removed.

The pseudo-differentid option alows 16 input channds, as does the sngle-ended
option.  Unlike the SE channd, the PDI mode uses a common andog ground (pin
JKI-49) to smulate true differentid input (Important, see Section 2.6.4.5).

Addition of the XVME-910 (see Appendix A) increases the number of anadog

multiplexers from two to four. As a rexult, the number of avalable input channds
doubles as follows. SE and PDI increase to 32; DI increases to 16.

Table 2-6. SingleEnded/Differentid, Pseudo-Differentid  Jumper  Options

Jumpers  Set Input Mode

J21A,J21C,J25 St in this manner, the module inputs
are configured for single-ended opera
tion.

J21B In this mannerthe module inputs are
configured for differential operation.

J21A,321D,J25 This combination of jumpers configures
the module for pseudo-differentiad oper-
ation.

In addition to the SE/D1 jumpers mentioned, two other jumpers are provided to
dlow grounding of an input chand (in ather the SE or DI mode). This is done to
dlow software to automaticaly correct any drift in the ADC offset adjustment. In
the SE mode, J23 (Channd 0) or J24 (Channd 8) may be inserted. In the differ-
entid mode, both 23 and 324 (Channd 0) must be inserted.

2.6.3 Input Voltage Type and Voltage Range Selection (J3, J5)
The andog inputs may be configured to accept ether unipolar or bipolar full-scde

input voltages. Jumpers JBand B determine which voltage type the module will
accept.
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The andog input channels can be jumper-configured to accept voltages in any one
of three ranges. There are two hipolar ranges and one unipolar range.

Bipolar Ranges Unioolar  Range
+5V Oto 10V
+10V

The +5V (bipolar) and 0-10V (unipolar) ranges are sdected by jumper J3A. Jumper
BB odects the +10V bipolar range. Table 2-7 shows the options.

Table 2-7. Voltage Type and Voltage Range Sdection Options

Input Range Install Remove
Unipolar:
0-10v J3A, BA J3B, BB
Bipolar:
+5V J3A, BB J3B, BA
+10V J3B, BB J3A, BA
2.6.4 INPUT GAIN RANGE SELECTION

2.6.4.1 Programmable Gain Selection (XVME-500/590-2, XVM E-500/590-3)
(J15 & J19; J14& J18 J16& J20)

The gan for each input channd is individudly programmable over anty one of three
possble gan ranges. First, the required range is selected by configuring one of
three pairs of jumpers (J15 & JI9 J14 & J18; or JI6 & J20). Next, the specific
gains (within the selected range) are determined by the user and written to on-
board Gain RAM during an input initialization procedure (See Section 3.3.3).
Thereafter, any time an input is converted (analog-to-digital), it will automatically
apply the gain factor for which it was previously programmed. The three input
gan ranges ae

Three Input Gain Ranges

Range 1L 1, 2,5 0r10

Range 2: 4, 8, 20, or 40

Range 3: 10, 20, 50, or 100
2-13

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manual
February, 1988

The various input gains are selected by installing two jumpers for each option.
Table 2-8 shows the options and corresponding jumpers.

Table 2-8. Input Gain Range Sdection Jumpers
(versons 2 & 3 only)

Jumpers  Ingtaled Gan Range Sdected
J15, J19 Range 1
J14, J8 Range 2
J16, J20 Range 3

Only one range can be selected at a time. The input channels can only be
programmed for gpecific gains within the sdected range.

2.6.4.2 Fixed Gains (Jumper-Selectable - version 1 only)(J6, J7, J8, or J9)
The fixed gan for each andog input channd in the verson 1 of the XVME-500/590

is selected by installing or removing one of several jumpers ()6, J7, J, or X).
Gans can be sdected from one of four different levels as follows

Leve Gain _Sdected
I (Unity Gain) X1

2 x10

3 x100

4 x1000

Only one gain factor can be selected at a time. The input channels can only be
programmed for a specific gan range. Thus when a jumper is inddled to achieve
a paticular gain, others must be removed. Table 29 shows which jumpers are used
to sdect which gans
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Table 2-9. Jumpers Sdecting Fixed Gans

Gan Sdected Jumper  Indaled Jumpers Removed
x| None Je, J7, J8, X9
x10 N Jo, J7, J8
x100 J8 J6, J7, 19
x1000 J6 : J7, 38, 19

2.6.4.3 Resistor-Programmable Gains (verson 1 only)

The resistor-programmable gains option increases the versatility of the XVME-
500/590-1. In order to utilize these gains it is necessxy to inddl:

1) A fixedvdue ressor (vaue determined by equation following)
2) A poteniometer (for fine adjustment of the gan), and
3) A cut on the printed circuit board.

Inddling Ressors To Modify Fixed Gan (Procedure)

1)  Remove power from the module.
2) Remove module from the cardcage.

3) Locate the circuit trace in Figure 24. Figure 24A shows the circuit
trace for the XVME-590/).

2-15

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manual
February, 1988

0000000000000000000000000
0000000000000000000000000
3

Reference screw

T eww

IYSYSYOITaY AN 2 TY

)
NAOE IN Voa CINCUIT G188

oo Lol

W

£
AR

3
b

9)
L

<

i NYINIMO 5
’. .

Wil
.
4 Y M
‘ P
ATAN] AL AN NN AN AN
)
" M NeIeL
’
a
- Y
Sy ? v i‘i‘
4 4 4 4nd
’
3 \ \y 4

o

ot

l
'.‘xxxx' 1

"

o

Lo

ada/

%

(LT gl
s

ﬂ&l

Q. Nt
20

Yoy

Figure 2-4. Modifying Module for Resistor Programmable Gain
' - (XVME-500)

2-16 ‘

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manual
February, 1988

!

Reference screw

R13

r N ass 00000000000

Py

)
(O

1'~ e
7., — o ey
.—a.l (XXX Y] [——‘

'r?_'—..-—!

L=l 2

Figure 2-4A. Modifying Module for Resistor Programmable Gain
(XVME-590)

2-17

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com




XVME-500/590 Manud
February, 1988

4)

9)

8)
9
10)

Use a shap tool (knife, X-acto blade, etc) to sever the trace, as shown
in Figure 2-4 (or Figure 2-4A for the XVME-590).

Use the following formula to calculate the values of ‘RI0' and ‘R13:
Rg=40K /G -1 G = dedred gan (any number between 1 and 1000)
Example. Determining adjusment to R13 necessyy to get a gain of 8.

By using the formula, and assigning ‘G the desired value of
‘8", Rg is cdculated to be 5714 ohms

G=8 RI0O = 51K (standard vadue) R13 = 1K (adjusted to 614 ohms)
Rg= (40K / 8 - 1) = (40,000 / 7) = 5714

Rg is ds0 eguad to the sum of vdues ‘RI0 and ‘R13 (RI0O + R13). The
gandard vaue of ‘R0 is 51K, and that of ‘R13 is 1K. Because the sum
of these to dandard values is 61K (6100, ‘R13 must be adjusted from
1K to 614K (614) to achieve the desired vaue.

NOTE

The resistor used should be type RN-55E, with a
temperature coefficient of 25/ppm/Degree  C, max.

The resgor ‘RIO should be soldered in the podtion desgnated by the
slkscreen (see Figure 2-4 or Figure 2-4A).

Potentiometer  ‘R13" can be either a BECKMAN (Model 66W) or an
ALLEN-BRADLEY (Modd 85W). Caefully solder the potentiometer on the
PCB a shown in Figure 21A or Figure 22A (Note the reference to the
adjugment screw in that figure).

Remove jumpers J6,J8 and B (if any are in place).
Ingal jumper J7.

Reingdl the module in the cardcage and peform the input cdlibration
procedure (outlined in Chapter 4, Section 4.2).

11) Once the module is cdibrated, the gan may be finetuned by monitoring

the voltage a TP (a ground) and TP2 with a DVM, while adjusting
potentiometer ‘R13'.
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2.6.44

Conversion Resolution (J2A, J2B)

A jumper has been provided to change the ADC to an eght-bit converter. This will
allow a faster conversion (if required by the user), but will decrease conversion

resolution.

by software. Table 2-10 shows the converson resolution jumpers.

Table 210. Converson Resolution Jumpers

Converson Desred Jumper  Ingdled
12-hit JA
8-bit JB

If this option is chosen, the lower 4 daa bits will have to be masked

Figure 2-5 shows the various formats of the data input register when ether A or
JB ae ingddled.

High Byte

Low Byte

D15 D14 | D13 |D12 | DIl | DIO | D9 | D8 | D7 | D6 | D5 |D4 | D3 [ D2 | DI | DO
Il |
Base + 86H Base + 87H
l
J2A 12-bit resolution (bytes DII-DO)
l | | 10 | 00 |
J2B 8-bit resolution (D11-D4) (D3-DO ignored

by software)

Figure 2-5. How Jumpers Change the Data Register
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2.6.4.5 External Trigger Selection (J 17)

Jumper J17 is installed for external trigger usage. When installed, pin-49 Aof
connector JK1) becomes logic ground reference. If J17 is used for an extern
trigger option, 21D should not be used. When J17 is removed, pin-49 uses 21 as
common analog ground for pseudo-differential (PDI) mode. If both PDI and an
external trigger are desired, do not use J7. Find a logic ground for external
trigger elsewhere on the module.

2.6.5 Input Calibration Grounding Jumpers (523, 524)

These jumpers are used to ground a single input channel in either the SE or DI
mode for purposes of programmable gain offset adjustment (calibration). If the
inputs are configured for single-ended operation, inserting jumper J23 shorts input
channd 8 to ground. Inserting J24 shorts chand O to ground. In differentid mode,
inserting both J23 (channel 0 Hi) and J24 (channel O Lo) will short channel O to
ground.

Table 2-11 shows the relaionship between the jumpers and the grounded channels.
Refer to Chapter 4 (Cdibration) for exact input calibration procedure.

Table 2-11. Input Cdibration Grounding Jumpers

Jumpers Input Configuration Channel  Sorted to Ground
J23 Single-ended (SE) Channd 8
J24 Single-ended (PDI) Channd 0O
J23 & R4 Differential Channd O

27 CONNECTOR PIN ASSIGNMENTS

2.7.1 Connector JKI (XVME-500 Only)
The andog input channds are accessble on the front pand of the module via the
gngle mass temination header labded, JKI. Connector JKI is a 50-pin  header used

to input andog dgnds. Its pinout is compdible with the Andog Devices 3B saries
Universd Signd Conditioning Sysem. Table 2-12 defines JKI's pin-out.
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Table 2-12. Input Connector JKI

Flat Cable Single-Ended Differential
Conductor Configuration Configuration
! CH. 0 CH. 0 LO
2 CH. 8 CH. 0 HI
3 ANALOG GND ANALOG GND
4 CH. 9 CH. 1 HI
5 CH. 1 CH. 1 LO
6 ANALOG GND ANALOG GND
7 CH. 2 CH. 2 LO
8 CH. 10 CH. 2 HI
9 ANALOG GND ANALOG GND
10 CH. 11 CH. 3 HI
11 CH. 3 CH. 3 LO
12 ANALOG GND ANALOG GND
13 CH. 4 CH. 4 LO
14 CH. 12 CH. 4 HI
15 ANALOG GND ANALOG GND
16 CH. 13 CH. 5 HI
17 CH. 5 CH. 5 LO
18 ANALOG GND ANALOG GND
19 CH. 6 CH. 6 LO
20 CH. 14 CH. 6 HI
21 ANALOG GND ANALOG GND
22 CH. 15 CH. 7 HI
23 CH. 7 CH. 7 LO
24 ANALOG GND ANALOG GND
25 CH. 16’ CH. 8 LO*
26 CH. 24* CH. 8 HI*
27 ANALOG GND ANALOG GND
28 CH. 25” CH. 9 HI*
29 CH. 17~ CH. 9 LO*
30 ANALOG GND ANALOG GND
31 CH. 18" CH. 10 LO*
32 CH. 26* CH. 10 HI*
33 ANALOG GND ANALOG GND
34 CH. 2r* CH. 11 HI*
35 CH. 19* CH. 1l LO*
36 ANALOG GND ANALOG GND
37 CH. 20" CH. 12 LO*
38 CH. 28* CH. 12 HI*

* Those channels marked by (*) are only available after an XVME-9 10 channel
expansion kit is installed. (Table continued next page.)
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Table 2-12. Input Connector JKI (cont’d)

Fla Cdble Single-Ended Differential

Conductor Configuration Configuration
39 ANALOG GND ANALOG GND
40 CH. 29* CH. 13 HI*
41 CH. 21* CH. 13 LO*
42 ANALOG GND ANALOG GND
43 CH. 22* CH. 14 LO*
44 CH. 30* CH. 14 HI*
45 ANALOG GND ANALOG GND
46 CH. 31* CH. 15 HI*
47 CH. 23* CH. 15 LO*
48 ANALOG GND ANALOG GND
49 POWER GND/PD GND | POWER GND/PD GND
50 EXT TRIGGER EXT TRIGGER

* Those channels marked by (*) are only available after an XVME-910 channel
expangon kit is inddled.

2.7.2 Pl Connectors

Connectors Pl and P2 are mounted a the rear edge of the board (see Figure 2-1 or
Figure 2-2). The pin connections for Pl (a 96-pin, 3-row connector) contains the
dandard address, data, and control sSignals necessary for the operation of VMEbus
defined NEXP modules. (The dgnad definitions and pinouts for the connector are
found in Appendix A of this manud). The Pl connector is desgned to mechanicaly
interface with a VMEbus defined Pl backplane.

2.7.3 P2 Connector (XVME-590 Only)

The P2 connector is a standard VMEbus P2 backplane connector with 96-pins (3
rows). (The pin-outs for the connector P2 are found in Appendix A of this
manual.) The P2 connector is designed to interface with a VMEbus defined P2

backplane. The P2 connector for the XVME-590 will accept the input analog sgnds
via the user defined VMEDbus pins on rows A and C (see Table 2-13).
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Table 2-13. P2s - JKI Compatibility Pin-out

Flaa Cable Single-Ended Differential P2

Conductor Configuration Configuration Connector
1 CH. 0 CH.0LO Cl
2 CH. 8 CH. O HI Al
3 ANALOG GND ANALOG GND C2
4 CH. 9 CH. 1 HI A2
5 CH. 1 CH. 1LO C3
6 ANALOG GND ANALOG GND A3
7 CH. 2 CH. 2 LO Cc4
8 CH. 10 CH. 2 HI A4
9 ANALOG GND ANALOG GND c5
10 CH. 11 CH. 3 HI A5
11 CH. 3 CH. 3 LO C6
12 ANALOG GND ANALOG GND A6
13 CH. 4 CH. 4 LO C7
14 CH. 12 CH. 4 HI A7
15 ANALOG GND ANALOG GND C8
16 CH. 13 CH. 5 HI A8
17 CH. 5 CH. 5 LO C9
18 ANALOG GND ANALOG GND A9
19 CH. 6 CH. 6 LO CIo
20 CH. 14 CH. 6 HI AlO
21 ANALOG GND ANALOG GND Cl1
22 CH. 15 CH. 7 HI All
23 CH. 7 CH. 7 LO Cl2
24 ANALOG GND ANALOG GND Al2
25 CH. 16 CH.8LO CI3
26 CH. 24 CH. 8 HI Al3
27 ANALOG GND ANALOG GND cla
28 CH. 25 CH. 9 HI Al4
29 CH. 17 CH.9LO Cl5
30 ANALOG GND ANALOG GND Al5
3l CH. 18 CH.10LO Cl6
32 CH. 26 CH. 10 HI Al6
33 ANALOG GND ANALOG GND Cl7
34 CH. 27 CH. 11 HI Al7
35 CH. 19 CH. 11 LO Cl8
36 ANALOG GND ANALOG GND Al8
37 CH. 20 CH. 12 LO Clo
38 CH. 28 CH. 12 HI A19
39 ANALOG GND ANALOG GND C20
40 CH. 29 CH. 13 HI A20
41 CH. 21 CH. 13 LO c21
42 ANALOG GND ANALOG GND A21
43 CH. 22 CH. 14 LO Cc22
44 CH. 30 CH. 14 HI A22
45 ANALOG GND ANALOG GND c23
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Table 2-13. P2s - JKI Compatibility Pin-out (Cont'd)
Fat Cable Single-Ended Differential P2
Conductor Configuration Configuration C onnector
46 CH. 31 CH. 15 HI A23
47 CH. 23 CH.15LO0 C24
48 ANALOG GND ANALOG GND A24
49 POWER GND/PD GND|POWER GND/PD GNDy C25
50 EXT TRIGGER EXT TRIGGER A25

2.8 JUMPER LIST

The following table summarizes dl the XVME-500/590 jumpers and ther functions.

Table 2-14. XVME-500/590 Jumper List

Jumper Description

JA Andog-to-binary converson with  JA

JB Anaog-totwo's complement converson with JB

JA Allows 12-bit resolution in ADC conversons

J2B Allows 8-bit resolution in ADC conversons

JBA Voltage range sdector to ADC; 0-I0V, +5V

J3B Voltage range sdector to ADC; +l0V

JA Andog-to-binary converson with J1A

JB Anaogtotwo's complement converson with JIB

JHA Unipolar voltage range sdector

JB Bipolar voltage range sdector

J6 Fixed gan sdector (x1000)

J7 Redgor progranmable gan sdector

B Fixed gan sdector (x100)

9 Fixed gan sdector (x10)

JoO A3 interrupt leve sdlector

JI A2 interrupt level sdector

J12 Al interrupt level sdector

J13 IN = supervisory only; OUT = supervisory or  non-privileged
Ji4 Programmable gain range sdector; Range 2 (4, 8, 20, 40)
J15 Programmable gain range sdector; Range 1 (1, 2, 5, 10)

J16 Programmable gain range sdector; Range 3 (10, 20, 50, 100)
J18 Programmable gain range sdector (accompanies J14)

J19 Programmable gain range sdector (accompanies J15)

J20 Programmable gain range sdector (accompanies J16)

J17 Externa trigger sdector (remove J21A-D;do not use with PDI)
J1A Configures module for SE operation;accompanies J25 & RIC or D
2B Configures module for DI operation

J21C Configures module for SE operation with R21IA & J25

J21D Configures module for PDI operation with R2IA & J25
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Table 2-14. XVME-500/590 Jumper List (Cont'd)
Jumper Description
J2A Determines settling time 80uSec for fixed gan x1-100
J22B Determines sdttling time 10uSec for programmeble gan amp
J2C Determines <tling time 24uSec for fixed gan x100
J22D Determines <tling time 16uSec  (not  used)
J23 Ground dlows auto drift control by softwarein cdib.
J24 Ground dlows auto drift control by softwarewith J23 for DI
J25 IN = SE mode sdlected; OUT = DI mode selected
J26 Module-base address-select jumper
J27 Module-base address-select jumper
J28 Module-base address-sdlect jumper
J29 Module-base address-sdlect jumper
J30 Module-base address-sdlect jumper
J31 Module-base address-sdect jumper
J32 XVME-590 Only. J32 is jumpered in foil to connect analog to
digitd ground. May be cut if user dedres.

29 POTENTIOMETER LIST

The following table summarizes the potentiometers and therr functions (Table 2-15):

Table 2-15. Potentiometers

Resistor No. Description
R2 Unipolar offset adjusment; ADC
R8 Bipolar off set adjusment; ADC
R9 Gan adjusment; ADC
RI1 Input offst adjusment; fixed gain indr. amp (verson 1)
R13 Gan adjusment; resgor progranmable gan (verson 1)
R17 Input offset adjustment; programmeble gain (verson 2 & 3)
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2.10 MODULE INSTALLATION

XYCOM XVME modules are designed to comply with all physical and electrical
VMEbus backplane specifications. The XVME-500 Anaog InEut Module is a snge
high VMEbus module. As such, it only requires the Pl backplane. The XVME-590
Anaog Input Module may use the P2 of the VMEbus backplane.

CAUTION

Never attempt to install or remove any boards before turning
off the power to the bus, and all related external power
supplies.

Prior to installing a module, you should determine and verify
all relevant jumper configurations, and all connections to
externd devices or power supplies. (Please check the jumper
, configuration againg the diagrams and ligs in this manud.)

To ingdl a board in the cardcage, peform the following seps

1) Make sure the cardcage slot (which will hold the module) is clear and
accessible.

2) Center the board on the plastic guides in the slot (so the handle on the
front pand is towards the bottom of the cardcage).

3) Push the card slowly toward the rear of the chassis, until the connectors
engage (the cad should dide fredy in the plagic guides).

4) Apply straightforward pressure to the handle on the panel front, until the
connector is fully engaged and properly seated.
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NOTE

It should not be necessary to use excessve force or pressure
to engage the connectors. If the board does not properly
connect with the backplane, remove the module and ingpect Al
connectors and guide dots for possble damage or obstructions.

5) Once the board is properly seated, secure it to the chassis by tightening
the two machine screws a the extreme top and bottom of the board.

2101 Installing a 6U Front Pane Kit (XVME-500 Optional)

XYCOM's XVME-941 is an optional 6U front panel kit designed to replace the
existing 3U front panel on the XVME-500. The 6U front panel facilitates the
secure installation of single-high modules in those chassis which are designed to
accommodate only double-high modules. The following is a dsep-by-sep procedure
for installing the 6U front panel on an XVME-500 module (See Figure 2-6 for a
grgphic  depiction of the inddlation procedure).

1) Turn power Ooff.
2) Disconnect the module from the bus.

3) Remove the screw and plastic collar assemblies (labeled 6 & 7) from the
extreme top and bottom of the existing 3U front pand (11).

4) Install the screw assemblies in their corresponding locations on the 6U
front pand.

5) Slide the module identification plate (13) from the handle (9) on the 3U
front panel. By removing the screw/nut found inside the handle, the
entire assemble will separate from the 3U front pand.

6) Remove the counter-sunk screw (8) to separate the 3U front panel from
the printed circuit board (12).

7) Lineup the plagic support brackets on the printed circuit board with the
corresponding holes in the 6U front panel (i.e., the holes at the top and
top-center of the panel). Install the counter-sunk screw (8) in the hole
near the top-center of the 6U panel, securing it to the lower support
bracket on the printed circuit board.

8) Install the handle assembly (taken from the 3U panel) at the top of the
6U panel, using the screw and nut previously ‘attached inside the handle.
Secure the handle by diding the I.D. plate into place.
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9) Finally, install the bottom handle (i.e., the handle that accompanies the
kit [2]) using the screw and nut (3 & 5) provided. Slide the XYCOM
VMEDbus I.D. plate (4) in place on the bottom handle.

The module is now ready to be re-installed in the backplane.

SINGLE-
HIGH

DOUBLE -
HIGH

Figure 2-6. Installing 6U Front Panel Kit
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Chapter 3

PROGRAMMING

3.1 INTRODUCTION

This chapter provides information required to program the XVME-500/590 Analog
Input Module for analog-to-digital signal conversions. The presentation of the
information is as follows

. Presentation of the module address map with programming locations

. Discussion of base addressing and how the conversion registers are
accessed

° A/D converson modes and principas

3.2 BASE ADDRESSING

The XVME-500/590 Analog Input Module is designed to be addressed within the
VMEbus- defined 64K Short I/O Address Space. When the module is ingdled in a
sysem, it will occupy a IK byte block of the Short 1/O Address Space. The base
address decoding scheme for the XVME 1/O modules postions the darting address
for each board on a 1K boundary. Thus, there are 64 possble base addresses (1K
boundaries) for the XVME-500/590 within the Short /O Address Space. (Refer to
Section 251 for the lig of base addresses and their corresponding list of jumper
configurations.)

The logical registers utilized for the conversion data on the XVME-500/590 are
given specific addresses within the 1K of block-address space occupied by the

module.  These addresses are offset from the module base address. Fgure 31
shows a representative memory map for the XVME-500/590 module.

3

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manud

February, 1988
EVEN ODD
Base + OOH OlH
UNDEFINED
+7EH | _ 7FH
+80H | _ _ Satus/Control ~ Reg. 81H
+82H | Interrupter/Vector  Reg. | 83H
+ 84H Gan/Channd  Reg. 85H
+86H | A/D High Byte A/D Low Byte 87H
UNDEFINED

rigure 3-I. XVME-500/590 Andog Input Module Memory Map
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A specific register on the module can be accessed by simply adding the specific
register offset to the module base address. For example, the module Status/Control
Register is located at address 81H within the 1/O interface block. Thus, if the
module base address is jumpered to I000H, the Status/Control Register would be
accessible at address 108/H.

(Module base address) (Regiger  offsat) (Status/Control  Reg.)
1000H + 81H = 1081H

For memory-mapped CPU modules (such as 68000 CPU modules), the short 1/0
address space is memory-mapped to begin a a specific address. For such modules,
the register offset is an offset from the start of this memory-mapped short I/O
address space. For example, if the short I/O address space of a 68000 CPU module
starts at FOO000H, and if the base address of the XVME-500/590 is set at |00CH,
then the actual module base address would be F91000H.

3.3 INTERFACE BLOCK

Each of the fdlowing programming locations of the XVME-500/590 interface block

(previously shown in Figure 3-1) are defined in greater detail in this chapter’'s
remaning  sections

Status/Control Reqister (base + 81H): (Section 3.3.1) The status/control
register contains eight single-bit locations which provide control signals to
reset the module, enable interrupts, start conversion, show if there are
interrupts pending, and sdect the mode of andog input operation (i.e, sngle
channd, sequentid channd, random channd and externd trigger).

Interrupt  Acknowledge (IACK) Vector Register (base + 83H): (Section 3.3.2)
Holds the vector to be driven onto the VMEbus when an interrupt generated
by the input module is acknowledged.

Gan/Channd Register (base + 85H): (Section 33.3) This regiger is used to
initiate random channel conversions, and to program a 32-dement input gain
RAM as pat of an input initidizetion procedure.  The lower five bits of this
register are used to select one of the input channels for conversion, or gan
programming. The sixth bit determines whether the register is used to
program gain, or to read the gan and convet a gspecific channe. The upper
two bits are used to select one of four allowable gain settings to be
progranmed for a sdected channd.

A/D Input High Byte (base + 86H) and A/D Input Low Byte (base + 87H):
(Section 3.34) These locations contain the digital data which results from
A/D conversons,
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331 Status/Control Register (Base + 8IH)
The status/control register provides the control signals required to reset the
module, enable interrupts, start conversion and select the mode of operation. The

four modes of operation ae sngle sequentid, random channd and externd trigger.

Writing to the datug/control register can: initiate an A/D converson, sdect an A/D
converson mode, reset the module, and enable module interrupts to the VMEbus.

Reading from the status/control register can indicate: whether or not a conversion

is in progress (or when a conversion is complete), and if there are interrupts
pending. Table 3-1 describes the functions of the datus/control bits.

Table 31 Satusg/Control Register

Bit No. | Function
Satus Control
0 - -
1 -
2 Interrupt Pending No Connection .
3 Interrupt  Enable Interrupt  Enable
4 Board Reset Board Reset
5 Mode O Mode 0
6 Mode 1 Mode 1
7 A/D Busy Convert
3311 Status/Control Register Bit Definitions
D7 This bit acts as a ‘busy’ flag, showing when an A/D converson is in

progress. A logic ‘1 at this location indicates the analog input
module is in the process of making a converson. The level of this
bit should be checked prior to dat-up of new conversons, or the
in-progress converson could be ruined.

Writing a logic ‘1 to this bit “forces’ a converson to dart.
This method of forcing a converson works in any of the four A/D
data converson modes.

D6 & 5 These ae read/write bits that describe which of the four anadog
modes the module will operate within. Table 3-2 shows the four
input mode options.
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Table 3-2. Input Mode Options

Mode Bits
Bit 6 Bit 5 A/D Converson Mode
0 0 Sngle Channd
0 1 Sequentid  Channel
1 0 Random Channd
1 1 External Trigger
Sngle Channd Starts converson process when reading lower 8 bits
Sequentid  Channd Channels are converted in a sequence, beginning
with a specific number; darts converson process
when reading lower 8 bits
Random Channd Starts conversion after channel number is written
to Gan Channd regiger (in reed mode, see Table
2-6)
External Trigger Sats converson on podtive trigger  sgnd

received on Pin 50 (ground reference on Pin 49) of
of connector JKI (see Fgure 3-6 for timing)

The use of input converson modes is explained in greater detall in Section 34.1

D4 This bit provides a means for a module software reset. If
“toggled” to logic ‘I', then back to logic ‘0O’, a software reset
will occur (in bits D7 and D2)

D3 A logic ‘1 written to this location will enable the module to
generate VMEbus interrupts (if the associated jumpers are set
appropriately; see Section 2.5.3)

D2 This bit is an ‘interrupt-pending’ flag. Logic ‘1’ at this location
says an A/D conveson has been completed. The interrupt-pending
bit can be cleared in one of three ways

1) Causng a new A/D conversion (see bit D7)

2) Peforming backplane or software resst (see bit DA4)

3) Reading the converted input data from the lower order
data byte

DI & DO: These bits are not used by the XVME-500/590 status/control
register.
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3.3.2 Interrupt Acknowledge (IACK) Vector Register (Base + 83H)

The XVME-500/590 is capable of generating an interrupt at the completion of an
A/D conversion at any of the seven levels allowed by the VMEbus specification.
Interrupts are enabled by writing a logic ‘1 to bit D3 of the datug/control regigter.

The ability to generate module interrupts is dependent upon setting three jumpers
(JIO, JI, 512; see Section 253). The Interrupt Acknowledge Vector Regiger is a
write-only register. It holds the vector to be driven on the VMEbus when the
interrupt generated by the input module is acknowledged. This regiser is accessble
a the module base address + 83H.

3.3.3 Gain/Channel Register (Base + 85H)

The XVME-500/590 uses a 32-dement on-board Gain RAM to store a gain factor for
each analog input channel. Only two of the three versions of the module are
software-programmable (versons 2 & 3).

The XVME-500/590-1 (as displayed in Sections 2.64.2 and 2.6.4.3) redizes gains in
one of two non-software methods. The first method is gain selection via jumpers.
This method dlows the input chands to be programmed for a specific gan in one
range. The second method dlows modifications of the fixed gan via resgor (and
potentiometer) programming.

This section is devoted entirely to the programming capabilities of the more
versatile XVME-500/590-2 and XVME-500/590-3. In these modules, one of three
gain ranges is selected via jumper-option at the time the module is installed (see
Section 2.64.1). For convenience, the gain ranges and factors are repeated in Table
3-3.

Table 3-3. Input Gain Ranges and Factors

Gan Range Gain Factors Covered
Range 1 (x1) 1,2, 50r 10

Range 2 (x4) 4,8, 20 or 40

Range 3 (x10) 10, 20, 50 or 100

Initialization
Immediately after power-up or system-resst, the Gan RAM should be progranmed
(initidlized) to provide esch input chand (16 DI or 32 SE) with an associated gain

factor.  Once an input channel is initialized this way, the associated gain factor
will automaticdly be applied when any A/D converson occurs on that channd.
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The Gan RAM is programmed by using the Gan/Channd Regider (base + 85H). If
the module is operating in the Random Channel conversion mode (see Section
34.1.3) this regiger may dso be used to “forcg’ an A/D converson dat (much like
the function performed by bit D7 of the status/control register). Figure 3-2 shows
how the Gan/Channd regiger is aranged.

XVME-500/2, 500/3
|

XVME-500/I

D7 D6 D5 D4 D3 D2 D1 DO

Selects Channel
Selects Gain \ |
00-Gain=1 i

01-Gai_n=_2 Configures the Register to Program (logic“1”)
i?__gglnn::la or to Read/Convert the gain

~Fgure 3-2. Gan/Channd Regigter

The first five bits of this register (DO-D4) are used to select one of the input
channels (0 thru 15 for differential; O thru 3 1 for single-ended) for channel
conversion or channel gain programming. Table 3-4 lists the channel selection
codes which are used for DI (0-15) and SE (0-31) operation.
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Table 3-4. Channd Sdection Codes

Data Bits Channel
Sdected

W)
N
v}
w
)
N
9
lw)
o

Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8
Channel 9
Channd 10
Channd 1l
Channd 12
Channd 13
Channd 14
Channd 15
Channel 16
Channel 1F
Channel 18
Channel 1%
Channel 20¢
Channd 21*
Channd 22*
Channd 23
Channd 24
Channd 25
Channd 26¢
Channd 27
Channd 28
Channd 2
Channel 30*
Channel 31*

e e e s e R s s e e e e e s O O O D OO O OO OO O OO OO OO
I—‘I—‘I—‘I—‘I—‘I—\l—\l—\ooooooool—"_‘I;‘I—‘I—‘I—‘I—‘I—‘00000000
[EEE I @ Y @ X = X o J SEQUERP Y o i e I <o I o J SEQUESGUEENERY o I e N e N e R o A o
[N e I« SN o ¥ o ISR NS o Nen T T T o N e IS e N e ST - Ne B - N S
PO FEPOFRP OFRP O PR OFRP O — Ol O EFE O — O FrFRPrO— O PO — 0O —,O —O

*

Those channds maked by (*) ae only avalade after inddlaion of an XVME-
910 channd expangon kit.
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Progranmable Gain  Sdection

D7 & D6. The upper two hits of the regiger (D6 & D7) are used to sdect one
of four gan factors avalable in each of the three jumper-sdectable
gain ranges (see Table 3-3). Table 3-5 shows which codes are
written to bits D6 & D7 to sdect specific gan factors (according to
the gain range previoudy sdected).

Table 35, Gan Sdection Bits

Gain/Channel Register Gan Sdected
D7 D6 Range 1 Range 2 Range 3
0 0 1 4 10
0 1 2 8 20
1 0 5 20 50
1 1 10 40 100
Bit D5  This sixth bit of the gain/channel register allows the register to be

used to program (initialize) gain RAM, or it allows the register to
be used to read the gan RAM

The specific channel can be programmed to apply the chosen gain
factor any time it converts a d9gnd as follows

1)  Write logic ‘I to hit D5 with a specific channd number
(as in Table 3-5)

2) Add desired gain factor from the selected gain range
(Table 3-6)

The corresponding gain factor and channe number (previoudy progranmed) can be
read back by reading address base + 85H.
EXAMPLES
Example 1. Programming Channd 8 For a Gan of Two
By writing 68H to the module base address + 85H, input-channel 8 would be

progranmed for an automatic gpplication of a gan factor of 2 when it converts a
dgnd. (Note logic numbers written beneath bit numbers in Figure 3-3)
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D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 1 1 0 1 0 0 0
I L i J

Gain Factor— Enables the Selects Channel

of 2 Register to 8 for gain
Write* to programming
Gain RAM

Figure 3-3. Sdect Channd 8 For Gan

Example 2: Reading and Initigting a Converson a Channd 15

By writing OFH to the module base + 85H (in the Random Channd mode), the Gain
RAM for channd 15 can be read (the gain is read a bits D6 & D7). When reading
base + 85H, D5 will always be zero because it is grounded. In addition, a
converson is initisted on channd 15 (See Figure 3-4).

D7 | D6 D5 | D4 | D3 | D2 | D1 | DO
X |x o jo |1 |1 |1 |1

l | \ ' L I |
Gain Factor’ Enables Selects Channel
is read here Register for 15 for a gain

Convert Mode Read /Convert

Figure 3-4. Converson a Channe 15

3.3.4 A/D Data Input Register (Base + word location 86H)

The A/D converter produces digitd data which corresponds to the agpplied andog
input from a specified channel. This digital data is accessible to the ‘Host’
processor a the 16-bit A/D Daa Input Register (base + 86H). A word register (16-
bit) is used to provide the space necessary for 12-bit resolution. Digital
information in this regiser may be read in ether a byte or word forma.

310
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When reading the A/D input data, however, the high byte (base + 86H) must be read
before the low byte (base + 87H); or they must be read simultaneously. This
dipulation is mandatory because a read from the low data byte will initiate a new
A/D conversion if the module is operating in either the sequential or dngle

channel converson mode. Thus, it would write over the information contained in
the higher byte.

Figure 3-5 shows the format of the A/D daa input regider.

High Byte Low Byte

DI5 | D4 | D13| D12| DIl |DIO| D9 |D8 | D7 | D6 | D5 | D4 | D3 |D2 | DI | DO

Base + 86H Base + 87H

Figure 3-5. A/D Daa Input Regiser Format

The manner in which data appears a the A/D Data Regiser depends upon which
input operation mode has been previoudy programmed (see Section 3311 for the
explanation of daug/control bits D5 & D6; and Section 34 for information on the
andog input modes).

3341 A/D Data Format
The A/D converter digitizes the vdue of an andog dgnd on the input of a sdected
channe. The digitd forma of the converted data depends upon which data format

and input voltage mode (unipolar or bipolar) have been previously jumpered at
module ingtalation (see Sections 2.6.1 and 2.6.2).

3
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The analog input signals can be divided into two general groups: unipolar input,
where the input has only positive polarity (e.g., 0-5V); and bipolar input, where the
input magnitude can "swing" between a positive and a negative polarity (e.g., +5V to
-5V).

If the inputs are configured to accept unipolar voltages, the straight binary format
of data coding is usually selected. If the inputs are configured to accept bipolar
voltages, the data can be encoded in either offset or two’s complement (to
encompass handling negative numbers). The three formats are listed in the
following three tables. Table 3-6 shows the straight binary encoding format.

Table 3-6. Unipolar Mode
(Straight Binary Encoding)

Bits D15 thru D12 always = zero

Straight Binary:

Bits{ 15| 14113 |12 111|10]9 | 8 |7 |6 |5 4|3 ]2 |1]0 | AnaloglInput
f == — . — — |
0j0 110 {0 {1 (1 {11 {1 }1 11 }1}1}1 {1 | Vfsr-ILSB
0|0 |0 |O |1 [OfO}JO}]JOjO}JO}JO}JO}|JO}|O}O 5 Vfsr
000 |0 JjO|O}O}JO|OjO}jO]JO]JO}JO]JO|O]OV

In the bipolar mode, the digital value converted to analog is encoded in either
Offset Binary or Two’s Complement form.

In Offset Binary, the negative full scale voltage (-Vmax) is represented by all
binary zeros. The positive full scale voltage (-1LSB) is represented by all binary
ones. Thus, the voltage represented is ’offset’ by a factor of one half the full
scale voltage "swing" (+Vmax to -Vmax). Table 3-7 shows the data encoding format
for the bipolar mode with offset binary encoding.
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Bits D15 thru D12 always = zero

Table 3-7. Bipolar Mode
(Offset Binary Encoding)

Offset Binary:

Bits{15{14|13{12}11]|10}j9 | 8 0 | Analog Input
=
0 10 |0 (O jI1 (1 |1 ]1 1 | Vfsr - 1LSB
010 {0 |0 |1 |1 {0]O 1 | .5(+Vfsr)
0 (0 |0 {0 |1 [O}|O}O 0 |0V
010 |0 |O (O I |O | 0 0 | .5(-Vfsr)
010 |0 |O (O }|O |O}O 0 | -Vfsr

In the Two’s Complement mode, the most significant bit is simply inverted. This
provides for direct mapping between the Two’s Complement numbers used by the
microprocessor and the voltage output of the analog-to-digital convertor. Table

3-8 shows the (bipolar mode) two’s complement encoding format.

** Bits D15 thru D12 always match Bit D11 **

Table 3-8. Bipolar Mode
(Two’s Complement Encoding)

Two’s Complement:

15114113 }12|11]10}9 | 8 0 | Analog Input
010 (O JO JO |1 |1}1 1 | Vfsr - ILSB
010 |0 |0 O |1 |O]O 0 | .5(+Vfsr)

0 |0 |O O (O jO|O]O 0| oV

1 1 1 1 1 {1 {0} O 0 | .5(-Vfsr)
1|1 {1 {1 |1 |0 }f0{0O 0 | -Vfsr
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NOTE

The LSB (Least Significant Bit) represents the
change in input voltage that results in an increase
or decrease of the binary code by one count. The
LSB is deived from the full range of dther current
or voltage (Vfg), divided by the maximum converson
reolution (i.e, 12 bits or 4096 in binary counts).
Thus, the vaue of one LSB can be determined by the
following:

Unipolar LSB = Vfs Bipolar LSB = (+Vf a)-(-Vf )
4096 4096

The following lig shows the value of |-LSB for each range

+5V = 244 1V
+10V = 4.8828mV
0- 10V = 24414mV

34 A/D CONVERSION PRINCIPALS

Any procedure for configuring the Andog Input Module to convert andog inputs to
digtal data must indude the following dements

1)

Jumper Configurations (see Chapter 2) Jumpers must be configured for
the dedred interrupt leve, input type (DI or SE; and bipolar or unipolar),
input voltage range, input gain range and input binary data format
(dtraight binary, offsst binary or two's complement).

Initialization  (see Section 3.3.3) Gain RAM must be initialized
(programmed) by writing to the gan/channd regider.

Cdibration (see Chapter 4) Cdibrations must be peformed a indalaion
and whenever adjustments are made to change gains and ranges. This
will help to assure accurate conversion of data by the analog input
module,

Converson Mode Sdection (see Sections 34.1 and 3.1.1) One of four
A/D conver'son modes must be sdected by writing to the satus/control
register.

Conversion Initiation (see Sections 3.3.3 and 3.4.1) The A/D converson
process must be initisted. A converson may be ‘force darted, initisted

by reading the low order byte of the A/D Data Register in two of the
four modes, or dated via Extena Trigger.
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34.1 A/D Conversion Modes

The A/D conversion process can operate in any one of four possible conversion
modes. They ae

Sngle Channd Converson: Repeated A/D conversons are performed

Sequentidd ~ Channd  Converson:  Channds are converted in sequence

beginning with a gpecified channd.
Random Channd Converson: A sngle A/D converson is performed

on the sdected channd.

MODE DEFINITION
0
on a Specified channd.
1
2
3

Extearndly Triggered Convarson: A sdected channd will be

converted only when a podtive trigger dgna (referenced to
logic ground is received on Pin-50 (ground reference on PFin-49)
of connector JKI.

Four conditions may cause a converson to be initiated. These conditions are

1) Writing to the channel/gain register in random channel mode, with data
bit 5 a a logic ‘0

2) Reading the low byte from the ADC while in the single or sequential
channd mode

3) Execution of the convert command

4)  Initiating an externa trigger

A jumper-sdectable sdtling time is provided for the two indrumentation amplifiers
and for the amount of time (they) teke to seitle. Settling times of I10uSec, 16uSec,
24uSec and 80uSec are available.

NOTE

If the programmable gain amp is used, 10uSec
stling is dl tha needs to be jumpered. The fixed-
gan amp, however, requires a settling time of 24uSec
for gans of 1 to 100, and 80uSec for a gan of more
than 100.
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SETTLING TIMES for these module amplifier jumpers ae as follows

J2A - 24uSec
2B - 10uSec
J2C - 80uSec

J22D - 16uSec (not used)

A converson mode is sdected by writing its corresponding two-bit code to bits D5
and D6 of the status/control register (see Table 3-2 Input Mode Options). The
following subsections define each of the input conversion modes and list the
procedure for usng each.

3411 Single Channel Mode

In the single-channel mode, the module will automatically start another conversion

on the specified channel, after the low-order A/D input byte (base + 8 1H) has been
read.

Procedure

1)  Write the appropriate control byte to the daus/control register (base +
81H). The objective is to sat both D5 and D6 to logic ‘0.

2) Sdect the desred channed by writing the channd number to hits DO thru
D4 of the gain/channel register (base + 85H). Assuming the cor-
regponding Gan RAM was properly initidized (programmed) after power-
up, the gain will not have to be rewritten a this time (unless a change
in gain is desired).-

3) To initigte the first converson, peform a “dummy” read (base + 87H), or
force a converson by writing a logic ‘I’ to bit D7 of the datus/control

register (meke sure the appropriate mode and interrupt States have been
selected).

4)  Wat until the converson is complete (i.e, check the busy flag (bit D7)
of the daus/control register, or use interrupts).

50 Read the results of the conversion from the A/D input register -- high
byte (base + 86H) before the low byte (base 87/H), or a 16-bit read.

After the low byte is read, a new conversion will automatically be
initicted on the same channd.

3-16
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34.12

Sequential Channel Mode

In the sequentid-channd mode, the module will automdticaly increment the channd
by one and initiale a converson on the next channd (previous channd + 1). This
will occur after the low order A/D input byte (base + 87H) has been read. A
conversion can be initiated in this mode without incrementing the channel number
by writing a logic ‘1’ to bit D7 of the status/control register (by forcing a

converson).

Procedure

1)

2

Write a control byte to the datug/control register (base + 81H) that sets
bit D5 to logic ‘1’ and bit D6 to logic ‘O'.

Sdect a dating channed by writing the channd number to bits DO thru
D4 of the gain/channel register (base + 85H). Assuming that the cor-
responding Gan RAM was propely initidized (programmed) after power-
up, the gain will not have to be rewritten at this time (unless a change
in gan is dedred).

To intite the fird converson, write a control byte to the gatus/control
register that sets bit D7 to logic ‘1. This action will force a conversion
on the specified starting channel without incrementing the channel
number. Then, by reading the low order A/D data byte (base + 87H), the
channd number will be incremented by one and the next converson will
be started.

NOTE

The fird converson may adso be initigtled by doing a
“dummy” read of the low order A/D input byte This
method, though, will increment the channel number
written to the Gain/Channel Register in step 2.
When the dummy read method is used to initiate the
firg converson, the channe offsst may be corrected
by specifying a chaond number (in sep 2) which is
one less than the desired starting channel number
(eg., if the firda chand for converson is channd O
then channel 31 should be entered as the starting
channd).

Wait until the converson is complete (i.e, check the busy flag (bit D7)
of the datugcontrol register, or use interrupts).

Read the results of the conversion from the A/D data registers -- high
byte before low byte (base + 86H before base + 87H). After the low byte
is read, a new conversion will automatically be initiated on the next
channd (previous channd + 1).
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3.4.13 Random Channel Selection

In the random-channel mode: A control byte written to the gain/channel register
- which specifies a channel number and sets bit D5 to logic ‘0" -- will auto-
maticaly dat a converson on the gpecified channd.

Procedure

1)  Write a control byte to the status/control register that sets bit D5 to
logic ‘0", and bit D6 to logic ‘1.

2) Select the desired channel and initiate the conversion by writing the
channel number to bits DO thru D4, and logic ‘O’ to bit D5 of the
gain/channel register. Assuming that the corresponding Gain RAM was
properly initialized (programmed) after power-up, this action will initiate
a converson with the correct gan on a specified channd. A converson
may aso be forced by usng bit D7 of the Status/control regider.

3) The result of the conversion can be read from the A/D data registers
(base = 8H - 87H) in either the byte or word format. In the random-
channel mode, the data resulting from a conversion will reman in the
A/D regigers until another converson is initiated.

34.14 External Trigger Conversion Mode

To access the externd-trigger mode, jumper JI7 must be ingdled and jumper J21D
must be removed. This dlows the riang edge of a low-going, externdly triggered
puse (on pin 50 of JKI or pin P2C-25 on P2 of XVME-590) -- referenced to logic

ground (pin 49 of JKI or pin P2A-25 on P2 of XVME-590) -- to initiate a
converson. Figure 3-6 shows the timing congdrants.
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[<€——— Rising edge
triggers
conversion
100 nsec.
minimum
Figure 3-6. Externa Trigger Pulse
Procedure
1)  Be sure proper jumper alignments are in place. Connect the external-

trigger source to pin 50 of connector XI, and connect the external-
trigger _source-return  to pin 49 of connector JKI.

Write a control byte to the dauscontrol register (base + 81H) that sets
bits D5 and D6 to logic ‘1.

Sdect the dedred channd by writing the channd number to bits DO thru
D4 of the gain/channel register. Assuming that the Gain RAM was
properly initidized (programmed) after power-up, it will not be necessary
to rewrite the gan a this time (unless a gan change is required).

The <Hected channd will initiate a converson on the riang edge of the
external trigger. The conversion results are read from the A/D data
regigers.  The next conversion will not take place until the next rising
edge of the externd trigger, or untii a new converson is forced on the
channd via bit D7 of the datug/control register.

3-19

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manud
February, 1988
NOTE
A <oftware resst (see Section 3.3.11) will resst the
flipflop used to latch the externd-trigger pulse, and
abort any converson in progress.
If an external trigger occurs while the module is in any mode other than the

externd-trigger mode, the trigger dgnd will be latched and a converson will occur
as soon as the externd-trigger mode is entered.

3.4.2 Interrupts

The andog input portion of the module can generate an interrupt to notify the host
that the A/D conversion is complete and the results are available. The level and
vector generated by this interrupt are both user-sdectable.

The following three steps must be performed in order to generate an interrupt:

1)  Interrupt level select jumpers must be configured to enable the module
IACK* handling circuitry (see Section 25.3).

2) The Interrupt Vector Regrister (location base + 83H) must be loaded with
the required vector. This vector register will be read by the interrupt
handler when the interrupt is acknowledged.

3) Interrupts must be enabled via bit D2 in the'status/control register (see
Section 3.3.1.1).

At the completion of a converson, an interrupt will be generated.

3.4.3 Current Loop Inputs
An A/D input will operate in a 4-20mA or 10-50mA current loop configuration with
the addition of an _external current sensing resistor. The current sensing resistor
should be sdected to generate a voltage within the predetermined, jumper-selected
voltage range (0-10v max.). A voltage drop of less than IV will provide current of
less than 4mA, and would thus indicate improper operation of the current loop.
Typicdly, the resstors used would be:

A 500-ohm 12W for the 4-20mA configuretion,

OR

A 200-ohm 12W for the 10-50mA configuration.

320
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The resstors should be 0.1% tolerance or better, with dable temperature coefficient
characteritics (eg., 25ppm or better). All input channels operate with the same

full scde input range.
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Chapter 4

INPUT CALIBRATION
4.1 INTRODUCTION

Cdibration faciliies have been provided on the XVME-500/590 Andog Input Module
for the analog input circuits. It is recommended that any time the module is
reconfigured (i.e. gan jumpers ae changed, or new inputs are added etc.) that the
cdibration should be checked and adjusted if necessary.

The cdibraion procedure entails offsss and gan adjusment for the input channds
in ether the unipolar or the bipolar modes of operation. Table 4-1 provides a lig
of the potentiometers and their applications for the input circuit calibration.
Relative locations of the calibration potentiometers can be found in Figure 2-1
(XVME-500) or Figure 2-2 (XVME-5).

Table 4-1. A/D Cdibration Potentiometers

Resistor Description
R2 ADC unipolar offsst adjust
R8 ADC bipolar offset adjust
R9 ADC gan adjugt
R17 Input offset adjus Prog. Gain (verson 2 and 3 only)
Ril Input Offset for Ress. Prog. Gain (verson 1 only)
R13 Gan Adiug for Ress Prog. Gan (verson 1 only)

42 INPUT CALIBRATION PROCEDURE

42.1 Equipment Required

The folowing equipment is required to perform input cdibration:
) A Sdigt volt meter capable of reading +30uV.
2 A smadl flat-bleded screw driver.

3 A precision voltage source, capable of supplying +10V with a minimum
resolution of: 122mvV.

The inputs can be cdibrated in ether the dngleended or differentid configuration.
Calibration begins by offset nulling the instrumentation amplifier (either fixed gain

or programmable depending upon the verson of the module) with channd O sdected
and its inputs grounded.

4

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



XVME-500/590 Manud
February, 1988

422

Programmable Gain Offset Adjustment (verson 2 & 3)

The following adjustments must be made for the input and output stage of the
programmable gain instrumentation amplifier:

1
2)

4.2.3

Remove any connections a JKI

Set potentiometer R17 to center podtion. If the module is configured for
differential mode insert jumpers J3and 24, if the module is in the
sngleended mode insat just jumper 23, and if the module is configured
for Pseudo-differentid mode insert jumpers J23 and J17.

Set input to address the first channe (CHO).

Insert jumpers J15, and JI9, and set the input stage gain to 1 (by seting
bits D6 and D7 of the Gain/Channel register to logic “0"). Measure and
record the amplifier output voltage (V,, ) a TP2 (TPl is ground).

Set the input stage gan to 10 (by seting bits D6 and D7 of the
Gain/Channel register to logic “1'). Measure and record the output
voltage (V, ) a TP2.

Cdculae the voltage offset with the following formula
Voltage Offset (Voos) = 10 * V) -V
9

While maintaining an input stage gain of 10, adjust the input offset
voltage potentiometer (R17) until the output at TP2 is equal to Voos
(£30uV).

Reset gain range jumpers to the desred range (see Table 2-6).

Remove grounding jumpers (123 & J24).

Fixed Gain Offset Adjustment (verson 1)

The folowing adjusments must be made to the input and output stages of the fixed
gan indrumentation amplifier (verson 1 only):

)
)

Remove any connections a JKI

If the module is configured for differential mode insert jumpers 323 and
24, if the module is in the sngleeended mode insat just jumper J23, and
if the module is configured for Pseudo-differential mode insert jumpers
J23and J17.
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3)

4)

4.24

Adjust potentiometer R11 until the voltage at TP2 is 0V (+30uV).

Remove grounding jumpers J23 and J24

A/D Offset and Gain Adjustment (All versions)

" Select channel zero and monitor the voltage at TP2 (TPl is ground).

With the previous networks nulled (refer to Section 4.2.2 or 4.2.3 depending on the
version of the module), and the gain range jumpers set to the desired range, it is
necessary to perform continuous conversions on channel 0. On the XVME-500/590
version 2 and the XVME-500/590 version 3, channel 0 must set for the lowest
programmable gain (G=1; bits D6 and D7 of the Gain/Channel Register must be set

to logic °0’).

necessary to refer to Table 4-2.

Table 4-2. Calibration Points

In order to perform calibration on the XVME-500/590 it will be

ZERO CALIBRATION

FULL SCALE CALIBRATION

-FS + .5 LSB +FS - 1.5 LSB
BINARY ANALOG | ADJUST TRANSITION ANALOG | ADJUST TRANSITION
ENCODING VOLTAGE | VOLTAGE POT POINTS VOLTAGE POT POINTS
MODE RANGE IN IN
UNIPOLAR OFFEH/OFFFH
(Straight Binary) 0-10V 1.22mV RS 0000H /0001H +9.996 RO OFFEH/OFFFH
BIPOLAR 45V -4.9988 R8 0000H/0001H +4.996 R9 OFFEH/OFFFH
(Offset Binary) +10V -9.9976 R8 0000H/0001H +9.993 R9 OFFEH/OFFFH
BIPOLAR +5V -4.9988 RS F800H/F801H +4.996 RO 07FEH/07FFH
(TWO’s Complement) +10V -9.9976 RS F800H/F801H +9.993 R9 07FEH/07FFH
4-3
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The user must perform the Zero Calibration (-FS + .5 LSB) and the Full Scale
Calibration (+FS - 1.5 LSB). The conversion results should be displayed on a CRT
in HEX format for verification purposes. Perform the following steps:

1) To perform Zero Calibration, use Table 4-2 and apply the -FS + .5 LSB
Analog Voltage In (for the Binary Encoding mode and the voltage range
chosen by the user) to Channel 0. Adjust the Zero Calibration/Adjust
POT until the display reading toggles between the Zero
Calibration/Transition Points value.

Example

For an XVME-500/590 configured in the Bipolar, Offset Binary, +10V
range, find the row in Table 4-2 corresponding to this mode (Figure 4-1
shows the portion of Table 4-2 used in this example). To perform Zero
Calibration apply -9.9976 volts (Analog Voltage In column) to Channel 0,
and adjust POT R8 (found in Adjust POT column) until the display
reading toggles between 0000H.and 0001H (Transition Points column).

BIPOLAR

=
(Offset Binary) H  f10V -9.9976 “ 0000H/0001H

Figure 4-1. Zero Calibration
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2)

BIPOLAR
(Offset Binary)

To perform Full Scale Calibration, use Table 4-2 and apply +FS - 1.5 LSB
Analog Voltage In (for the Binary Encoding Mode and the voltage range
chosen by the user) to Channel 0. Adjust the Full Scale Calibration-
/Adjust POT until the display reading toggles between the Full Scale
Calibration-/Transition Points value.

Example

. For an XVME-500/590 configured in the Bipolar, Offset Binary, +10V

range, find the row in Table 4-2 corresponding to this mode (Figure 4-2
shows the portion used for this example). To perform Full Scale
Calibration apply +9.993 volts (Analog Voltage In column) to Channel 0,
and adjust POT R9 (found in Adjust POT column) until the display
reading toggles between OFFEH and OFFFH (Transition Points column).

Figure 4-2. Full Scale Calibration
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Appendix A
INSTALLING AN XVME-910 CHANNEL EXPANSION KIT
' (Optional)

A.1 INSTALLATION

The number of andog inputs on the XVME-500/590 can be expanded from 16 sngle-
ended/8 differential to 32 single-ended/I6 differential by installing an XVME-910
Channel Expansion Kit. The kit consists of two additional 8 input analog muilti-
plexers. Ingdlation is dmply a mater of pogtioning the two integrated circuits on
the board in locations U19 and U23, and soldering them in place (see Appendix C,
the assembly drawing for the locations of these IC's).

NOTE
Satic precautions should be taken when handling the
chips, and a low-wattage soldering iron (30 watts or

less) should be used.

Care should be taken to make sure pin 1 on the chip
is digned correctly.
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Appendix B

VMEbus CONNECTOR/PIN DESCRIPTION

The XVME-500 and XVME-590 Modules are VMEbus compatible boards. There is
one 96-pin bus connector on the rear edge of the board labeled PI (refer to
Chapter 2, Figure 21 for the location) and the XVME-590 also uses the P2
connector. The ggnds caried by connector Pl are the standard address, data, and
control signals required for a Pl backplane interface, as defined by the VMEbus

specification.

Table B-l

identifies and defines the signals carried by the Pl

connector. Table B-3 shows the pin-outs for the P2 connector.

Table B-l. PI - VMEbus Sgnd Identification

Connector

Signal and

Mnemonic Pin  Number Sgnd Name and Description

ACFAIL* IB:3 AC FAILURE: Open-collectors driven signal which
indicates that the AC input to the power supply is no
longer being provided, or that the required input
voltage levels are not beng met.

IACKIN* lA:21 INTERRUPT ACKNOWLEDGE IN: Totem-pole driven
ggna. IACKIN* and IACKOUT* dgnds form a dasy-
chained acknowledge. The IACKIN* ggnd indicates to
the VME board that an acknowledge cycle is in
progress.

IACKOUT* A2 INTERRUPT ACKNOWLEDGE OUT: Totem-pole driven
sgnd. IACKIN* and IACKOUT* dgnds form a dasy-
chaned acknowledge. The IACKOUT* dgnd indicates
to the next board that an acknowledge cycle is in
progress.

AMO-AM5 1A:23 ADDRESS MODIFIER (bits O-5): Three-state driven

1B:16,17, lines that provide additional information about the
18,19 address bus, such as: size, cycle type, and/or DTB
IC:14 meder  identification.

AS* |A:18 ADDRESS STROBE: Three-state driven signal that

indicates a vaid address is on the address bus.

B-I
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Table B-l. VMEbus Signd Identification (cont'd)

Connector

Signal and

Mnemonic Pin  Number Sgnd Name and Description

A0I-A23 A:24-30 ADDRESS BUS (bits 1-23): Three-state driven address

IC:15-30 lines that specify a memory address.

A24-A3 1 2B:4-11 ADDRESS BUS (bits 24-31): Three-state driven bus
expanson address lines.

BBSY* 1B BUS BUSY: Open-collector driven sSgnd generated by
the current DTB meder to indicate that it is usng the
bus.

BCLR* IB:2 BUS CLEAR: Totem-pole driven sgnd generated by the
bus ahbitrator to request release by the DTB madter if
a higher levd is requeding the bus.

BERR* 1CiI BUS ERROR: Open-collector driven sgnd generaied by
a dave. It indicates that an unrecoverable error has
occurred and the bus cycle must be aborted.

BGOIN*- 1B:46, BUS GRANT (0-3) IN: Totem-pole driven signals

BG3IN* 8,10 generated by the Arbiter or Requesters. Bus Grant In
and Out signals form a daisy-chained bus grant. The
Bus Grant In ggnd indicates to this board that it may
become the next bus mader.

BGOOUT*- 1B57, BUS GRANT (0-3) OUT: Totem-pole driven signals

BG30UT* 9, generated by Regquesters. These dgnds indicate that a
DTB master in the daisy-chain requires access to the
bus.

B-2
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Table B-l. VMEbus Sgnd Identification (cont'd)
Connector

Sgnd and

Mnemonic Pin  Number Sgnd Name and Description

BRO*-BR3* IB:12-15 BUS REQUEST (0-3): Open-collector driven signals
generated by Reguesters. These dgnds indicate that a
kIZ))TB master in the daisy-chain requires access to the

us.

DSO* IA:13 DATA STROBE 0: Three-state driven signal that
indicates during byte and word transfers that a data
transfer will occur on data buss lines (D00-DO7).

DSI* IA:12 DATA STROBE 1: Three-state driven signal that
indicates during byte and word transfers that a data
transfer will occur on data bus lines (D0-D15).

DTACK* |A:16 DATA TRANSFER ACKNOWLEDGE: Open-collector
driven signal generated by a DTB slave. The falling
edge of this dgnd indicates that vdid daa is avaladle
on the data bus during a read cycle, or that data has
been accepted from the data bus during a write cycle.

D00-D15 IA:1-8 DATA BUS (bits 0-15): Three-state driven, bi-

IC:I-8 directional data lines that provide a data path between
the DTB magter and dave.

GND IA:9,11, GROUND

15,17,19,
1B:20,23,
IC:9
2B:2,12,

22,31
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Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com




XVME-500/590 Manud

February, 1988
Table B-l. VMEbus Signa Identification (cont'd)
Connector

Signal and _ o

Mnemonic Fin Number | Signd Name and Description

IACK* 1A:20 INTERRUPT ACKNOWLEDGE: Open-collector or three-
state driven signal from any master processing an
interrupt request. It is routed via the backplane to
slot 1, where it is looped-back to become slot 1
IACKIN* in order to start the interrupt acknowledge
daisy-chain.

IRQI*- 1B:24-30 INTERRUPT REQUEST (I-7): Open-collector driven

IRQ7* ggnds, generated by an interrupter, which carry
prioritized interrupt requests. Level seven is the
highest priority.

LWORD* ICiI3 LONGWORD: Three-state driven signal indicates that
the current trandfer is a 32-bit trander.

(RESERV- | 2B3 RESERVED: Signal line reserved for future VMEbus

ED) enhancements. This line must not be used.

SERCLK 1B:21 A reserved sgnd which will be used as the dock for a
serial communication bus protocol which is still being
finalized.

SERDAT 1B:2 A rerved dgnd  which will be used a the
transmission line for serial communication bus
messages.

SYSCLK |A:10 SYSTEM CLOCK: A congant 16MHz cock dgnd tha
IS independent from processor speed or timing. It is
used for generd system timing use
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Table B-l. VMEbus Sgna Identification (cont’d)
Connector

Sgnd and

Mnemonic Pin Number | Signd Name and Description

SY SFAIL* 1C:10 SYSTEM FAIL: Open-collector driven signal that
indicates that a failure has occurred in the system. It
may be generated by any module on the VMEbus.

SYSRESET* | IC:12 SYSTEM RESET: Open-collector driven dgnd which,
when low, will cause the sysem to be reset.

WRITE* lA:14 WRITE: Three-state driven signal that specifies the
data transfer _cKcIe in progress to be either read or
written. A high levd indicates a read operdion, a low
level indicates a write operation.

+5V STDBY | IB:31 +5 VDC STANDBY: This line supplies +5 VDC to devices
requiring battery backup.

+5v IA:32 +5 VDC POWER: Usad by system logic circuits.

1B:R

1C:32

2B:11332
+12v IC:31 +12 VDC POWER: Used by system logic circuits.
-12v IA:31 -12 VDC POWER: Used by system logic circuits.
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BACKPLANE CONNECTOR PI

The following table lists the Pl pin assignments by pin number order. (The
connector conasts of three rows of pins labeled rows A, B, and C)

Table B-2. Pl An Assgnments

Row A Row B Row C
Pin Signal Signal Signal
Number Mnemonic Mnemonic Mnemonic
1 D00 BBSY * DO8
2 DO1 BCLR* D09
3 DO2 ACFAIL* DIO
4 DO3 BGOIN* DIl
5 DO4 BGOOUT* D12
6 DO5 BGIIN* D13
7 DO6 BGIOUT* D14
8 DO7 BG2IN* D15
9 GND BG20UT* GND
10 SYSCLK BG3IN* SYSFAIL*
11 GND BG30UT* BERR*
12 DS* BRO* SYSRESET*
13 DO BRI* LWORD*
14 WRITE* BR2* AM5
15 GND BR3* A23
16 DTACK* AMO A22
17 GND AM1 A21
18 AS AM?2 A20
19 GND AM3 A19
20 IACK* GND Al8
21 IACKIN* SERCLK( 1) Al7
22 IACKOUT* SERDAT( 1) Al6
23 AMA4 GND Al5
24 AQ7 IRQ Al4
25 A06 IRQ6* Al3
26 A05 IRQ5* Al2
27 A04 IRQ4* All
28 AO03 IRQ3* A10
29 A02 IRQ2* A09
30 A01 IRQI* A08
31 -12v +5V STDBY +12v
32 +5v +5v +5v

Artisan Scientific - Quality Instrumentation
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Table B-3. Pin Assignment for

P2 (XVME-590 Only)

ROW A ROW B ROW C
Pin # Signal Pin # Signal Pin # Signal
P2A- 1 H4 OUT-I P2B- 1 vcece P2C-1 GND
P2A-2 TMR OUT-1 P2B2 | GND P2C-2 H2 OUT-1
P2A-3 H2 IN-I NO CONNECT P2C-3 GND
P2A-4 HI IN-I NO CONNECT P2C-4 H3 IN-I|
P2A-5 TMR IN-I NO CONNECT P2C-5 GND
P2A-6 PB6- | NO CONNECT P2C-6 PB7-1
P2A-7 PB5-1 NO CONNECT pP2C-7 GND
P2A-8 PB3-1 NO CONNECT P2C-8 PB4-1
P2A-9 PB2-1 NO CONNECT P2C-9 GND
P2A-10 PBO-1 NO CONNECT P2C-10 PBI-1
P2A-11 PA7-1 NO CONNECT P2C-11 GND
P2A-12 PA5-1 P2B-12 GND P2C-12 PAGB- 1
P2A-13 PA401 P2B-13 | vecec P2C-13 GND
P2A-14 PA20I NO CONNECT P2C-14 PA3-1
P2A-15 PA1-1 NO CONNECT P2C-15 GND
P2A-16 GND NO CONNECT P2C-16 PAO- 1
P2A-17 H4 OUT-2 NO CONNECT P2C-17 GND
P2A-18 TMR OUT-2 NO CONNECT P2C-18 H2 OUT-2
P2A-19 H2 IN-2 NO CONNECT P2C-19 GND
P2A-20 HI IN-2 NO CONNECT P2C-20 H3 IN-2
P2A-2 1 TMR IN-2 NO CONNECT P2C-21 GND
P2A-22 PB6-2 P2B-22 1G N D P2C-22 PB7-2
P2A-23 PB5-2 NO CONNECT P2C-23 GND
P2A-24 PB3-2 NO CONNECT P2C-24 PB4-2
P2A-25 PB2-2 NO CONNECT P2C-25 GND
P2A-26 PBO-2 NO CONNECT P2C-26 PBI-2
P2A-27 PAT-2 NO CONNECT P2C-27 GND
P2A-28 PA5-2 NO CONNECT P2C-28 PAG-2
P2A-29 PA4-2 NO CONNECT P2C-29 GND
P2A-30 PA2-2 NO CONNECT P2C-30 PA3-2
P2A-31 | PAI-2 P2B-31 | GND P2C-31 | GND
P2A-32 GND P2B-32 | vcece P2C-32 PAO-2

B-7
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Appendix C

QUICK REFERENCE GUIDE
Table C-I. XVME-500/590 Jumpers

VMEbus OPTIONS

Jumpers Use
JO,JII,J12 Interrupt level sdect for any interrupts generated by
the module (See Section 2.5.3)
J26,027,J28,J29 Module base address select jumpers (refer to
J30,J31 Section 2.5.1)

J13

This jumper dlows module to respond to supervisory
access only (when ingadled) or to both supervisory
and non-privileged access (when removed; See 2.5.2)

Andog-to-Digital  Converson OPTIONS

Jumpers Use

JA,JB,JAA 4B These jumpers provide the option of converting
andog inputs to ether a two's complement, draight
binary or offsst binary format (See Section 2.6.1)

A Sdects 12-bit conversons for anaog-to-digita
converter (See Section 2.6.4.4)

2B Sdects 8-bit converdons for andog-to-digita
converter (See Section 26.44)

J3A,J3B,J5A,J5B Thee jumpers are used to configure inputs for ether
bipolar or unipolar input voltages and ranges (See
Section 2.6.3)

J6,J8,9 Selects fixed-gain amplification factor on version 1
ONLY (Section 2.6.4.2)

J Used only for modifying verson 1 for resstor
programmable gain (Section 2.6.4.3)

J14,J15,J16,J18, This jumper configuretion controls gain ranges for

J19,520 programmable gain amplifier (versions 2 & 3) (See

Section 2.6.4.1)
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Table C-I. XVME-500/590 Jumpers (Cont’d)

J7 This jumper is inddled to provide ground reference
for extend trigger (521 must be removed if this
option is used;, See Section 2.6.4.5)

J21A,321B,J21C, 121D, These jumpers are used together to determine if the

J25 inputs will be configured as ether 8 differentid,
16 dgngleended or 16 pseudo-differentia input
channels (Section 2.6.2)

J22A,J322B,J22C, Each jumper is used to determine settling times for

J22D the appropriate module amplifier (Section 3.4.1)

J23,J24 These two jumpers ae provided to dlow grounding

B2 (XVME-590 Only)

of an input channd in dather the sngleended or the
differential input mode of operation for purposes of
cdibration (See Section 2.6.5)

Connects Andog to Digitd GND. J32 is in
foil and can be cut if the user dedres.

C-2
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Table C-2. Base Address Jumper Options

J26 J27 J28 J29 J30 J3l Base Address of Module
In In In In In In 0000H
In In In In In Out 0400H
In In In In Out In 0800H
In In In In Out Out 0CO0H
In In In Out In In 1000H
In In In Out In Out 1400H
In In In Out Out In 1800H
In In In Out Out Out 1CO0OH
In In Out In In In 2000H
In In Out In In Out 2400H
In In Out In Qut In 2800H
In In Out In Out Out 2CO0H
In In Out Out In In 3000H
In In Out Out In Out 3400H
In In Out Out Out In 3800H
In In QOut Out Out Out 3CO0H
In Out In In In In 4000H
In Out In In In Out 4400H
In Out In In Out In 4800H
In Out In In Out Out 4CO0H
In Out In Out In In 5000H
In Out In Out In Out 5400H
In Out In Out Out In 5800H
In Out In Out Out Out 5CO0H
In Out Out In In In 6000H
In Out Out In In Out 6400H
In Out Out In Out In 6800H
In Out Out In Out Out 6CO0H
In Out Out Out In In 7000H
In Out Out Out In Out 7400H
In Out Out Out Out In 7800H
In Out Out Out Out Out 7CO0H
Out In In In In In 8000H
Out In In In In Out 8400H
Out In In In Out In 8800H
Out In In In Out Out 8COOH
Out In In Out In In 9000H
Out In In Out In Qut 9400H
Out In In Out Out In 9800H
Out In In Out Out Out 9CO00H
Out In Out In In In AO000H
Out In Out In In Out A400H
Out In Out In Out In A800H
Out In Out In QOut Out ACO0H
Out In Out Out In In BOOOH
Out In Out Out In Qut B400H
Out In Out Out Out In B800OH
Out In Out Out Out Out BCOOH
Out Out In In In In CO000H
Out Out In In In QOut C400H
Out Out In In Out In C800H
Out Out In In Out Out CCOOH
Out Out In Out In In DO0OH
Out Out In Out In Out D400H
Out Out In Out Out In D800H
Out Out In Qut Out Out DCOOH
Out Out Out In In In EOOOH
Out Out Out In In Out E400H
Out Out -Out In Out In E800H
Out Out Out In Out Out ECO0H
Out Out Out Out In In FOOOH
Out Out Out Out In Out F400H
Out Out Out Out Out In F800H
Out Out Out Out Out Out FCOOH
C-3
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Table C-3. Input Connector JKI

Flat Cable Single-Ended Differential
Conductor Configuration Configuration
! CH 0 CH 0 LO
2 CH 8 CH 0 HI
3 ANALOG GND ANALOG GND
4 CH 9 CH | HI
5 CH | CH | LO
6 ANALOG GND ANALOG GND
7 CH 2 CH 2 LO
8 CH. 10 CH 2 HI
9 ANALOG GND ANALOG GND
10 CH 1 CH 3 HI
11 CH 3 CH 3 LO
12 ANALOG GND ANALOG GND
13 CH 4 CH 4 LO
14 CH. 12 CH. 4 Hi
15 ANALOG GND ANALOG GND
16 CH 13 CH 5 HI
17 CH 5 CH 5 LO
18 ANALOG GND ANALOG GND
19 CH 6 CH 6 LO
20 CH. 14 CH. 6 HI
21 ANALOG GND ANALOG GND
22 CH. 15 CH 7 HI
23 CH 7 CH 7 LO
24 ANALOG GND ANALOG GND
25 CH. 16’ CH 8 LO*
26 CH. 24* CH. 8 HI*
27 ANALOG GND ANALOG GND
28 CH. 25~ CH. 9 HI*
29 CH. 17* CH 9 LO*
30 ANALOG GND ANALOG GND
31 CH. 18” CH. 10 LO*
32 CH. 26~ CH. 10 HI*
33 ANALOG GND ANALOG GND
34 CH. 277 CH. 11 HI*
35 CH. 197 CH. 1 LO*
36 ANALOG GND ANALOG GND
37 CH. 20~ CH. 12 LO*
38 CH. 28~ CH 12 HI*

* Those channels marked by (*¥) are only available after an XVME-910 channel

expansion kit is installed.
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Table C-3. Input Connector JKI (cont'd)
Flat Cable Single-Ended Differential
Conductor Configuration Configuration
39 ANALOG GND ANALOG GND
40 CH. 29" CH. 13 HI*
41 CH. 21" CH. 13 LO*
42 ANALOG GND ANALOG GND
43 CH. 22* CH. 14 LO*
44 CH. 30* CH. 14 HI*
45 ANALOG GND ANALOG GND
46 CH. 31* CH. 15 HI*
47 CH. 23* CH. 15 LO*
48 ANALOG GND ANALOG GND
49 POWER GND/PD GND | POWER GND/PD GND
50 EXT TRIGGER EXT TRIGGER

* Those channels marked by
expansion kit is installed.

are only available after an XVME-910 channel
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Table C-4. P2's JKI Compatibility Pin-out

Flat Cable Single-Ended Differential P2

Conductor Configuration Configuration Connector
| CH. O CH.0LO Cl
2 CH. 8 CH. 0 HI Al
3 ANALOG GND ANALOG GND C2
4 CH. 9 CH. 1 HI A2
5 CH.1 CH.1LO C3
6 ANALOG GND ANALOG GND A3
7 CH. 2 CH.2LO Cc4
8 CH. 10 CH. 2 HI A4
9 ANALOG GND ANALOG GND C5
10 CH. 11 CH. 3 HI A5
11 CH. 3 CH. 3 LO C6
12 ANALOG GND ANALOG GND A6
13 CH. 4 CH. 4 LO Cc7
14 CH. 12 CH. 4 HI A7
15 ANALOG GND ANALOG GND Cc8
16 CH. 13 CH. 5 HI A8
17 CH. 5 CH.5LO C9
18 ANALOG GND ANALOG GND A9
19 CH. 6 CH. 6 LO Clo
20 CH. 14 CH. 6 HI A10
21 ANALOG GND ANALOG GND Cl1
22 CH. 15 CH. 7 HI All
23 CH. 7 CH. 7 LO Cl2
24 ANALOG GND ANALOG GND Al2
25 CH. 16 CH. 8 LO CI3
26 CH. 24 CH. 8 HI Al3
27 ANALOG GND ANALOG GND Cl4
28 CH. 25 CH. 9 HI Al4d
29 CH. 17 CH.9LO CI5
30 ANALOG GND ANALOG GND Al5
31 CH. 18 CH. 10 LO Cl6
32 CH. 26 CH. 10 HI Al6
33 ANALOG GND ANALOG GND Cl7
34 CH. 27 CH. 11 HI Al7
35 CH. 19 CH. 11 LO Cl8
36 ANALOG GND ANALOG GND Al8
37 CH. 20 CH. 12 LO Cl9
38 CH. 28 CH. 12 HI Al19
39 ANALOG GND ANALOG GND C20
40 CH. 29 CH. 13 HI A20
41 CH. 21 CH. 13 LO c21
42 ANALOG GND ANALOG GND A21
43 CH. 22 CH. 14 LO c22
a4 CH. 30 CH. 14 HI A22
45 ANALOG GND ANALOG GND C23

C-6
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Table C-4. P2s - JKI Compatibility Pin-out (Cont d)

Fla Cable Single-Ended Differential P2

Conductor Configuration Configuration Connector
46 CH. 31 CH. 15 HI A23
47 CH. 23 CH.15LO C24
48 ANALOG GND ANALOG GND A24
49 POWER GND/PD GND POWER GND/PD GND |C25
50 EXT TRIGGER EXT TRIGGER A25

Table C-5. XVME-500/590 Jumper Ligt

Jumper Description

JA Anadog-to-binary converson with JA

JB Anaog-totwo's complement converson with JB

JA Allows 12-bit resolution in ADC conversons

J2B Allows 8-bit resolution in ADC conversons

JBA Voltage range sdector to ADC; 0-10V, +5V

J3B Voltage range sdector to ADC; +lOV

JA Andog-to-binary converson with J1A

JB Anaog-to-two's complement converson with J1B

JHA Unipolar voltage range sdector

JB Bipolar voltage range selector

J Fixed gan sdector (x1000)

J7 Resgor programmable gain sdector

B Fixed gan sdector (x100)

N?) Fixed gan sdector (x10)

JoO A3 interrupt level sdector

Jl A2 interrupt leve sdector

Ji2 Al interrupt levd sdector

J13 IN = supervisory only; OUT = supervisory or  non-privileged

Ji4 Programmable gain range selector; Range 2 (4, 8, 20, 40)

J15 Programmable gain range selector; Range 1 gl, 2, 5, 10

J16 Programmable gain range selector; Range 3 (10, 20, 50, 100)

J18 Programmable gain range sdector (accompanies J14)

J19 Programmable gain range sdector (accompanies J15)

J0 Programmable gain range sdlector (accompanies J16)

J17 Externd trigger sdector (remove J21A-D;do not use with PDI)

J1A Configures module for SE operation;accompanies J25 &R21C or D

J21B Configures module for DI operation

J1C Configures module for SE operation with 21A & J25

J21D Configures module for PDI operation with R2IA & J25

J2A Determines sdtling time 24uSec for fixed gan x100

J22B Determines sdtling time 10uSec for programmable gan amp

J22C Determines settling time 80uSec for fixed gan xI-100

J22D Determines <dtling time 16uSec  (not  used)

J23 Ground dlows auto drift control by software input calib.

c-7
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Table C-5. XVME-500/590 Jumper List (Cont’d)

Jumper Description

J24 Ground allows auto drift control by software;with J23 for DI
J25 IN = SE mode selected; OUT = DI mode selected

J26 Module-base address-select jumper

J27 Module-base address-select jumper

J28 Module-base address-select jumper

J29 Module-base address-select jumper

J30 Module-base address-select jumper

J31 Module-base address-select jumper

J32 XVME-590 Only. J32 is jumpered in foil to connect analog to

digital ground. May be cut if user desires.

J26 | @ ©
J27 1@ @
J28 1 @ ©
J2 (@ ©
J30 @ @

J31 | @ Q————I

OoLv
LV
Ly
elv
viv
Slv

Figure C-1. Base Address Jumpers
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Base + OOH

+ 7EH
+ 80H
+ 82H
+ 84H

+ 86H

EV EN ODD
OH
UNDEFINED
_________ 7FH
_________ Statusg/Control Reg. 81H

Interrupter/Vector Reg. | 83H

Gain/Channel Reg. 85H

A/D High Byte A/D Low Byte 87H

UNDEFINED

Figure C-2. XVME-500/590 Andog Input Module Memory Map

Table C-6. A/D Cdibration Potentiometers

Resistor Description
R2 ADC unipolar offset adjust
R8 ADC bipolar offset adjust
RO . ADC gan adjust
R17 Input offset adjust Prog. Gain (verson 2 and 3 only)
RII Input Offset for Ress. Prog. Gan (verson 1 only)
R13 Gan Adugt for Ress Prog. Gan (verson 1 only)

C-9
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Appendix D

XVME-500 MODULE BLOCK DIAGRAM

INPUT CHANNELS (UP TO 32 CHANNELS)

[T 1 111

MULTIPLEXERS

v

GAIN < GAIN **
AMPLIFIER* RAM

v

SAMPLE
AND
HOLD

SXVME-500/1 HAS CONTROL

FIXED GAIN AMP, 12 BIT A/D
—
CONVERTER LOGIC

)

NN\

LANMMHHHHHHHHIHHHIHIDBDIIWNWNY

#XVME-500/2 & /3 HAVE
PROGRAMMABLE GAIN AMP.

®8GAIN RAM ON
XVME-500/2 & /3 ONLY

/4

7

TUMDMMMIMINY

VMEbus INTERFACE

INTERRUPTER
I(1)=I(7)
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XVME-590 MODULE BLOCK DIAGRAM

INPUT CHANNELS (UP TO 32 CHANNELS)

T T 111

MULTIPLEXERS

v

2

GAIN ¢ GAIN **

AMPLIFIER* RAM /
/

- %
HOLD %

y

*XVME-590/1 HAS
FIXED GAIN AMP. 12 BIT A/D CONTROL
| LOGIC

ITITETIm

*XVME-590/2 & /3 HAVE CONVERTER
ey /
Z
W////////////////////M
VMEbus INTERFACE
INTERRUPTER
I()=I(T7)
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




