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Chapter 1

INTRODUCTION

11 INTRODUCTION

The XVME-360 Anadog Input Module (heresfter referred to as the AIN) is a VMEbus
compatible module which can peform 12-bit resolution A/D conversons on up to 64
different input channels. The AIN can be programmed to operate in the following four
different modes:

[ sngle channd converson

I repested conversons on one channe

° conversons on sequentia channels

° externa triggering of converson

Other features of the AIN include:

. Jumper sdectable voltage input ranges of +10V, +2.5V, 00V, 15V, 0-5v
Programmable gain of 1,2,4 or 8

Can interrupt a any VMEbus levd (11-17) (STAT)

20 KHz conversion rate

Possble applications for the AIN ae

[ Data acquisition

Closed loop process control
Pressure sensing
Temperature  sensing

12 HOW THISMANUAL ISORGANIZED

This chapter provides a functiond overview of the AIN and presents the features of
XYCOM's Standard 1/O Architecture. Operational aspects of the AIN are then
explaned in the following fashion:

Chapter Two - Installation -- Presents information required for module inddla
tion.

Chapter Three - Programming -- Presents information required to program
operaling modes, access data, and perform module cdlibration.

The gppendices a the rer of this manua provide information on XYCOM's Standard
I/O Architecture, VMEbus connector/pin  description, module schematics and a quick
reference of module addresses and jumpers.

-1
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1.3 FUNCTIONAL OVERVIEW

The XVME-AIN is a 64 channel (single ended input), 32 channe] (differential input),
analog input module designed to operate on the VMEbus backplane. It is comprised of
two sections: an analog section containing circuitry needed to perform the analog to
digital conversion, and the XYCOM Non-Intelligent Kernel section, which interfaces
the analog circuitry to the VMEbus. An operational block diagram showing these
sections is presented in Figure 1-1 below.

ANALOG INPUTS (UP TO 64 CHANNELS)

EEAR ARAR
v v

MULTIPLEXER
1 v

BUFFERS

!

PROGRAMMABLE <
GAIN

!

SAMPLE AND
HOLD

XYCOM
STANDARD
1/0 MODULE
INTERFACE

12 BIT = MR
A/D CONVERTER START | CONVERSION
PULSE LOGIC

CHANNEL DATA GAIN

CONTROL
RS BUFFERS REGISTER a5 oIS

— v T

VMEbus INTERFACE CONVERTER

I_———-—.——— —— G— — — -

Figure 1-1. Operational Block Diagram of XVME-560
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1.3.1  Analog Circuitry

As can be seen from Figure I-1, the gpplication circuitry congsts primaily of the 12-
bit A/D conveter and its relaed dgnad conditioning components listed below:

Multiplexer: directed by software (see Chapter 3) to sdect one channd for data
conversion.

Buffer (Indrumentation Amplifier): provides a high impedance front end to the
andog sgnd coming out of the multiplexer.

Programmable Gain: dlows a gan of 1, 2, 4 or 8 to be sdected for increased
converson reolution on smdler input sgnds.

Sample and hold: samples the input signal for 23 usec to allow for “settling
tim& in the Instrumentation Amplifier and gain circuitry. This signa is
then "held" until the converson is completed.

Interrupt _circuitry:  allowsaconversion completion to generate an interrupt (see
Section  3.8).

1.3.2 XYCOM Non-Intelligent Kemel

The Non-Intelligent Kernel is basically the interface to the VMEbus. It provides all
the necessary circuitry to receive and generate the signals required by the VMEbus
specification for a 16-bit slave. By simply adding the application circuitry (in this
case A/D dircuitry), a VMEbus module is complete. The Non-Intelligent Kernel has the
following features:

Control and Address Buffers
1 Address Decode circuitry

[ Interrupt ~ Decoder/Driver
| Control/Status ~ Register
| Module identification information

1 Pass and Fall LED indicators
The XYCOM Non-Intelligent Kernd is described in further detail in Appendix A.

14 FEATURES OF XYCOM’S STANDARD 170 ARCHITECTURE

The AIN and dl XYCOM 1/0 modules conform to the unique XYCOM VMEbus Standard
I/O  Architecture. This architecture is intended to make the programming of XYCOM
VMEbus /O modules smple and condgtent. The following features apply to the
operation of the AIN.

° Module Address - The AIN can be located a any one of 64 base addresses
in VMEbus Short I/O memory.

[-3
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| Module Address Space - The AIN occupies 1K of Short I/O Address Space
known as the 1/O Interface Block which contains dll

registers.

° Module ldentification - The AIN has |.D. information which provides its
name, modd number, manufacturer and revison levd a a location thet is

condgtent with other XYCOM /O modules.

A detalled description of XYCOM /O Architecture is presented in Appendix A a the

rear of this manual.

1.5 SPECIFICATIONS

MODULE  SPECIFICATIONS

Analog Inputs
No. of Analog Inputs
Single-ended
Differential

Input Voltage Ranges
(jumper-selectable)
Unipolar
Bipolar

Software Programmable
Gain

Effective Full Scale Input Ranges
Unipolar
Bipolar

Maximum Input Voltage
(without damage)
Power on
Power off

Input Impedance
with 22 Mohm resistor
without 22 Mohm
resistor

Bias Current
Input  Capacitance

Operating Common Mode
Voltage

64
32

0-5v, 0-10V
+2.5V, +5V, +10V

1,2,4,8

0-625mV  to olov  w/Gan vdue
+312.5mV to +10V w/Gain value

44v
30v
17M  (min)
100 M (min)

ilOONA max.

225pf max.

+14v

1-4
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Accuracy .
Resolution 12 bits
Linearity +1/21LSB
Differential Linearity +1/21LSB

Sysem  Accuracy
with Gain = 1
with Gain = 8
Sysem Accuracy Temperature Drift
+10V a Gain =1
+2.5V a Gain = 8
CMRR

Monotonicity

Conversion time

Throughput

Delay from External
Trigger to Sampling

Power Requirements

Environmental
Temperature
Operating
Non-Operating

Humidity

Altitude
Operating
Non-Operating

Vibration
Operating

Non-Operating

40.025% of FSR
+0.05% of FSR

40 ppm/gC
75 ppm/~C
74db min.

guaranteed

50 uSec

20K conversions/sec

23 us

5V Typ. - 2.00A
Max. - 2.50A

0to 65°C
-40 to 85°C

5 to 95% RH non-condensing

Sealevd to 20,000 ft.
Sealevd to 50,000 ft.

5 to 2000 Hz

015 inches pesk-to-pesk displacement
25 ¢ peak (maximum) acceleration
5 to 2000 Hz

030 inches pesak-to-peak displacement
50 g peak (maximum) acceeration
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Shock _
Operating 30 g pesk acceleration,
11 msec duration
Non-Operating 50 g pesk accderation,

11 msec duration

Physical  Specifications
Double Height VME board
233.35 mm x 160 mm (92° x 6.3")

VMEbus COMPLIANCE
Fully compatible with VMEbus sandard
Al 6:D16 Data Transfer Bus dave
I(1) - I(7) (STAT) (Programmable Vector)

Base address jumper-sdlectable within VMEbus  Short 1/0 or  Memory-Mapped
Address Space

Occupies 1K consecutive byte  locations
Includes XYCOM's dandad 1/O module interface

I-6
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Chapter 2
INSTALLATION

2.1 INTRODUCTION

This chapter provides the information necessary to configure the AIN for installation
in a VMEDbus backplane cardcage. The components relevant to installation are
discussed and the installation procedure is presented.

2.2 SYSTEM REQUIREMENTS

The AIN is a double-height VWHExs compatible module. To operate it must be
properly installed in a VMEbus backplane cardcage. The minimum system require-
ments for operation of the AIN are one of the following:

A e A host processor properly installed on the same backplane.

[ A properly installed controller subsystem with the following features:

-- Data Transfer Bus Arbiter
-- System Clock driver
-- System Reset driver
-- Bus time-out module

An example of such a controller subsystem is the XYCOM XVME-010
System Resource Module (SRM).

J— OR --

B) [ A host processor which incorporates an on-board controller subsystem.

2.3 JUMPERS/SWITCHES

Prior to installing the AIN, it will be necessary to configure several jumper/switch
selectable options. These options fall into two categories: VMEbus-related options

and  Analog-to-Digital  conversion  options.
VMEbus Options
. Module base address, selected by switches 1-6 on Switch Bank 2.
| Address space used by the module, selected by J2 and switch 7 on Switch

Bank 2.

[ IEF;ri\k/ilzege level required to access module, selected by switch 8 on Switch
ank 2.

1 ‘é‘hekigterrupt level used by the module, selected by switches I-3 on Switch
ank 1.

2-1
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Analog to Digital Conversion Options

o The channel configuration, either single-ended inputs or differential inputs.
Selected by jumpers J10, JlI, J13, J14.

o One of the five different input scaling ranges. Selected by jumpers J5, J6,
J7, J8, and J9.

o The digital data format for the digital value produced as a result of an A/D
conversion, either straight binary, offset binary or two's complement.
Selected by jumpers J3 and J4.

I If Channel zero is to be used as a ground reference. Selected by jumpers
J15 and Ji6.

Table 2-1. AIN Jumper/Switch List

Jumper/Switch Use

JIB Enables IACKIN*/INACKOUT* daisy chain (this is a
hardwired jumper and is always installed).

J2A Memory mapped operation.

J2B Short 1/0O operation.

BA

J3B These d’umpers select the kind of digital code that will

JAA be produced as a result of reading an analog signal (see

J4B Table 2-V).

J5

J6 These jumpers select one of the five input scaling

J7 ranges used (see Table 2-8).

J8

J9

JI0A

JIOB

Ji These jumpers select between single-ended or

J13 differential input (see Table 2-7).

JI4A

Ji4B

J12 Test purposes only - J12B always installed.

J15 Used in grounding channel zero for a ground

J16 reference (see Table 2-10).

Switch Bank ! Interrupt Level Select switches.

Switch Bank 2 Base Address address space and privilege level select
switches (see
Tables 2-2, 2-3 and 2-4).

2-2
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2.4 LOCATION OF COMPONENTS RELEVANT TO INSTALLATION

The jumpers and connectors to be configured on the AIN are shown in Figure 2-1
below.

X
">

]
.ﬁ,‘;’, PI
I
K2 =12
=13
SWITCH c=S+-4
BANK 2 | S35
s | \6 -
\7 %
8 Jl
b
E ] 13
m  SWITcH[=} )
BANK | |SS[C
JI2 BJs
Kl B Js
&l J7
b4 J8
5 J9
Ji3
|
316 JIS J14
joicif 0.0 fooc

Figure 2-1. AIN Jumpers, Switches, and Connectors

2-3 _
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2.4.1 Base Address Switches

The AIN has been constructed in accordance with XYCOM's Standard I/O Architecture
(see Appendix A for a detailed description). As such, it can occupy any one of 64 1K
blocks of memory within the 64K VMEbus Short I/O Address Space. The particular 1K
block it shall reside in is selected by configuring the AIN's "Base Address" equal to the
beginning address of that block. The Base Address is selected by configuring switches
1-6 in Switch Bank 2 (see Figure 2-2), as shown below in Table 2-2.

Table 2-2. Base Address Switch Options

Switches VME base address in VME
AIS)  SA18) &AL} 3AI2) 2AAID 1(AL10) |Short 1/O Address space
0 0 0 ) 0 0 0000H
0 0 0 0 0 1 O400H
0 0 0 0 1 0 0800H
0 0 0 0 1 1 0CO0H
0 0 0 1 0 o 1000H
0 0 0 1 0 1 1400H
0 0 0 1 1 ) 1300H
0 0 0 1 1 1 1C00H
0 0 1 0 0 0 2000H
0 0 1 0 0 1 24001
° 0 1 0 1 0 2800H
0 0 1 0 1 1 2CO0H
0 0 1 1 0 0 3000H
0 0 1 1 0 1 34004
0 0 1 1 1 0 3300H
0 0 1 1 1 1 3C00H
° 1 0 0 ° 0 4%000H
0 1 o 0 0 1 4400H
0 i 0 0 1 0 4300H
0 1 0 0 i 1 4CO0H
0 1 o 1 0 0 5000H
0 1 o i 0 1 5400H
0 1 0 1 1 0 5800H
0 1 0 I 1 1 SCOOH
0 1 1 0 0 0 6000H
0 1 1 0 0 I 6400H
o 1 1 0 1 0 6800H
0 1 1 0 I 1 6CO0H
0 1 1 1 0 0 7000H
0 1 1 1 0 1 T400H
° 1 1 1 1 0 7300H
0 i 1 1 1 1 7CO0H
i 0 0 0 0 ) 3000H
1 0 0 0 0 1 2400H
1 0 0 0 1 0 3300H
i 0 0 0 1 1 3CO0H
1 0 ) 1 0 0 9000H
1 0 0 1 0 1 9400H
1 0 0 1 1 0 9800H
1 0 o 1 1 1 9COO0H
1 0 1 0 0 0 AOOOH
1 0 1 0 0 1 A400H
1 0 1 0 1 0 A800H
1 0 1 0 1 1 ACO0H
1 0 1 1 0 0 BOOOH
1 0 1 1 0 1 B40OH
1 0 1 1 1 0 B8OOH
I 0 1 i 1 1 BCOOH
1 1 0 0 0 0 CO00H
1 1 0 o 0 1 CH00H
1 1 0 0 1 0 C800H
I 1 o 0 1 1 CCOOH
1 1 0 1 0 0 DO0OH
1 1 0 I 0 1 D40CH
f 1 0 1 1 0 DS0CH
1 1 0 1 1 1 DCOOH
1 1 1 ) 0 0 E000H
] 1 1 0 o 1 E400H
1 1 1 0 1 0 ES00H
1 1 1 0 i 1 ECOOH
1 1 1 1 0 ) FOOCH
1 1 I I 0 1 F400H
1 1 1 1 1 0 F800H
1 1 1 1 1 1 FCOOH
NOTE
Open = Logic "i"
Closed = Logic "0"

Artisan Technology Group - Quality Instrumentation .?Glﬁaranteed | (888) 88-SOURCE | www.artisantg.com



XVME-560 Manuai
September, 1984

242 Address Space Selection

The user is given the option of placing the AIN in VMEbus Short 1/O or Standard
Memory Space. The sdection is made by configuring jumper J2 and Switch 8 of Switch
Bank 2 (see Figure 2-2) as shown in Table 2-3 below.

Table 23 Addressng Options

Jumper Switch 8 Option Selected
A Open Standard Data Access Operation
J2B Closed Short 170 Access Operation

If jumper J2A is installed, Switch 8 must be set to open.

If jumper J2B is installed, Switch 8 must be set to closed.

The Standard 1/0 Architecture recommends that the AIN operate within the Short 170

Address Space, in order to take advantage of the Standard 170 Architecture’s various
features, which are described in Appendix A.

If required, the AIN can operate in the Standard Address Space. The user should note
that in this mode, the AIN will always reside within the last 64K byte segment of the
Standard Memory Address Space (i.e., the address range FFOOOOH through FFFFFFH).

SUPERVISOR/
NON-PRIVILEGED

BASE ADDRESS

N ! ADDRESS SPACE
/s
SELECTION

O

O
ojo|o|/

O

OPEN

Figure 2-2. Switch Bank Two
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2.4.3  Supervisor/Non-Privileged Mode  Selection

The AIN can be configured to respond to only Supervisory access, or to both Non-
Privileged and Supervisory accesses, by sdecting the podtion of Switch 7 (located in
Switch Bank 2, see Figure 2-2), as shown in Table 2-4 below.

Table 2-4. Privilege Options

Switch 7 Privilege Mode Selected
Closed Supervisory or Non-Privileged
Open Supervisory Only

2.4.4 Address Modifier Reference

The following table (Table 2-5) indicates the actud VMEbus Address Modifier code

that the AIN will respond to based on the position of the two options discussed in the
previous two sections.

Table 2-5. Address Modifier Code Options

Switches Jumper Address Modifier Code
7 8 J2 AIN will respond to
Short Closed Closed B 29H or 2DH
I/0 Open Closed | B 2DH  only
Standard Closed Open A 39H or 3DH
Address Open  Open A 3DH only
2-6
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2.405 IACKIN/IACKOUT Daisy Chain
The AIN has the ability to generate a VMEbus interrupt. Therefore, jumper J is
hardwired in podtion 'B" to enable the IACKIN/IACKOUT dasy chan.
CAUTION
The jumper shorting IACKIN to IACKOUT for the

AIN's dot in the backplane must be removed, or the
AIN may be damaged.

24.6 Interrupt Level Switches

Figure 2-3 shows Switch Bank 1 with its three interrupt level sdect switches. Table
2-6 illustrates their use.

Figure 2-3. Switch Bank 1 Interrupt Level Sdect Switches
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Table 2-6. Interrupt Level Options

Switches

3 2 1 Level

0 0 0 No Level selected

0 0 1 Level !

0 | 0 Level 2

0 1 1 Level 3

1 0 0 Level 4

1 0 1 Level 5

1 1 0 Level 6

1 1 1 Level 7
NOTE

Open = Logic "1"

Closed = Logic "0 "

2.4.7 BGXINBGXOUT Daisy chain

The Data Bus Arbitration signals BGXIN and BGxOUT (where "x" can be a number 0-3
to represent the three levels of arbitration) are not used by the AIN, and are hardwired
together on the module to allow the BGxIN/BGXxOUT Daisy Chain to pass through the
backplane slot occupied by the AIN. In each slot of the VMEbus backplane, there are
four sets of jumpers shorting the signal BGxIN to BGxOUT (x=0 thru 3). Since these
signals are already hardwired on the AIN, itis not necessary to insert these VMEDbus
jumpers on the slot occupied by the AIN.

2.4.8 Miscdlaneous Jumpers

Jumper J12 enables the output of the Instrumentation amplifier for test purposes only
and is left fixed in the "A" position.

2-8
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Andog to Digitd Converson Options
2.4.9 Channel Configuration Jumpers

The AIN can opeaae in dther dngleended or differentid mode. In differentid mode,
the AIN convets the andog voltage difference between two inputs. In  sngle-ended
mode, the AIN converts the analog voltage on one channel with respect to Analog
Ground. If the AIN functions in sngleended mode, 64 input channds ae avalable |If
it functions in differentid mode, 32 channds ae avalable

Table 2-7 describes how jumpers JIO, Jll, J13, and J14 sdect the input mode.

Table 2-7. Andog Input Options

Option Jumpers Inserted

Single-ended Input JIOB, J13, JI4A

Differential  Input JIOA, Jll, J4B
2.4.10 Analog Input Range

The AIN provides five different input scaling ranges which are selected by jumpers J5,
J6, J7, I8 and J9 (see Figure 2-4). Any voltage above the specified range will be given
the maximum (+ full scale) 12-bit value; any voltage below the specified range will be
given the minimum value (or - full scale) (see also Section 3.6.1). Table 2-8

demonstrates how these options are selected.

Table 2-8. Input Scaling Options

Input Jumpers Jumpers
Range Inserted Removed
+2.5 volts J6,J7,J8 J5,J9
+5 volts J6, J8 J5,J7,J9
+10 volts J6,J9 J5,J7,J8
0 to +5volts J5,J7,J8 J6,J9
0 to +lIOvolts J5,J38

2-9
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Figure 2-4. Input Scaling Jumpers

2.4.11 Digital Data Format Option Jumpers

Jumpers J3 and J4 select the kind of digital data format that will represent the result
of an Analog to Digital conversion as shown in Table 2-9 below. See Section 3.6.1 for
a description of the various digital data formats.

Table 2-9. Digital Data Format Option Jumpers

Digital Jumpers Jumpers
Data Format Inserted Removed
Offset binary or J3A J3B
straight binary ' J4A J4B
Two's complement J3B J3A
J4B J4A

2.4.12 Grounding for Channel Zero

Jumpers J15 and J16 ground Channel Zero for calibration purposes. When Channel
Zero is grounded, your program can read it to determine the offset drift from a true
zero digital output. Calibration is described in Chapter 3, Section 3.9. Tabie 2-10
shows how these jumpers are used.
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Table 2-10. Grounding Jumper Options

Input Jumpers Jumpers
Mode Inserted Removed
Single-ended J16 J15
Differential

2-11
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2.5 CONNECTORS

;’h;) AIN has two 50-pin connectors on its front panel labeled JK1 and JK2 (see Figure

vewu
oy
JK2

voy
Yo
JK1

o o
- M

Figure 2-5. JK1 and JK2 Connector Diagram
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251 Signal Interface Data

The inputs have been desgned so that they will not be damaged if connected to long
signal leads which are left open circuited. The inputs are also protected against
damage if power is removed while sgnas are Hill present.

2.5.2 Signal Location on Pin Connectors

The dgnds for each of the channds and corresponding analog grounds are avalable on
JK 1and JK2. Tables 2-11 and 2-12 show the sgnals and their corresponding pins for
angleended and different id operation.

Table 2-1 1. Signd Locaion On JK1 and JK2 for Single-Ended Input

JKI JK2

Pin Signal Pin Signal Pin  Signa Pin Signal

1 Channd O 26 Channel 24 1 Channel 32 | 26  Channel 56
2 Channd 8 27  Andog gnd 2 Channel 40| 27  Analog gnd
3 Andog gnd | 28  Channel 25 3 Analog gnd| 28  Channel 57
4 Channd 9 29  Channel 17 4 Channel 41, 29  Channel 49
5 Channd 1 30 Analog gnd 5 Channel 33 | 30  Analog gnd
6 Andog gnd | 31  Channel 18 6 Analog gnd| 31  Channel 50
7 Channd 2 32 Channel 26 7 Channel 34| 32  Channel 58
8 Channd 10 | 33  Analog gnd 8 Channel 42| 33  Analog gnd
9 Andog gnd | 34  Channel 27 9 Analog gnd; 34  Channel 59
10 Channd 1 35  Channel 19 10  Channel 43 | 35  Channel 51
1 Channd 3 36  Anaog gnd [l Channel 35 | 36  Anaog gnd
12 Analog gnd | 37  Channel 20 12 Anaog gnd | 37  Channel 52
13 Chand 4 38  Channel 28 13 Channel 36| 38 .Channel 60
14 Chand 12 | 39  Anaog gnd 14 Channel 44 | 39  Analog gnd

15 Andog gnd | 40 Channel 29 15 Analoggnd | 40 Chand 6 1
16 Chand 13 4 Chand 21 16 Channel 45| 41 Channel 53
17 Chand 5 42  Andog gnd 17 Chand 37| 42  Analog gnd
18 Andog gd | 43  Chand 22 18  Analog gnd | 43  Channel 54
19  Chand 6 44  Channd 30 19  Channel 38| 44  Chand 62
20 Channd 14 | 45 Andog gnd 20 Channd 46 | 45 Andog gnd

21 Andog gnd | 46  Channd 31 21 Analog gnd | 46 Channd 63
22  Channd 15 | 47  Channd 23 22 Channd 47 | 47  Channd 55

23 Channd 7 |48 Andog gnd 23 Channd 39 | 48 Andog gd

24 Andog gnd | 49 No connection 24 Analog gnd | 49 Digtd gnd
25 Channd 16 | 50 No connection 25 Channd 48 | 50 Ext Trigger

2-13
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Table 2-12. Sgnd Locaion On JKI and JK2 for Differentid Input

JKI X2

Pin Signal Pin Signal Pin Signal Pin Signal

1 Chan. 0 Lo 26 Chan. 8 Hi 1 Chan. 16 Lo 26 Chan. 24 Hi
2 Chan. O Hi 27 Analog gnd 2 Chan. 16 Hi 27 Andog gnd
3 Andog gnd 28 Chan. 9 Hi 3 Andog gnd 28 Chan. 25 Hi
4 Chan. 1 Hi 29 Chan. 9 Lo 4 Chan. 17 Hi 29 Chan. 25 Lo
5 Chan. 1Lo 30 Analog gnd 5 Chan. 17 Lo 30 Andog gnd
6 Andog gnd 31 Chan. 10 Lo 6  Analog gnd 31 Chan. 26 Lo
7 Chan. 2 Lo 32 Chan. 10 Hi 7 Chan. 18 Lo 32 Chan. 26 Hi
8§ Chan. 2 Hi 33 Analog gnd § Chan. 18 Hi 33 Andog gnd
9 Andog gnd 34 Chan. 11 Hi 9 Andog gnd 34 Chan. 27 Hi
10 Chan. 3 Hi 35 Chan. 11 Lo 10 Chan. 19 Hi 35 Chan. 27 Lo
11 Chan.3 Lo 36 Andog gnd 11 Chan. 19 Lo 36 Andog gnd
12 Andog gnd | 37 Chan. 12 Lo 12 Andog gnd 37 Chan. 28 Lo
13 Chan. 4 Lo 38 Chan. 12 Hi 13 Chan. 20 Lo 38 Chan. 28 Hi
14 Ghan. 4 Hi 39 Analog gnd 14 Chan. 20 Hi 39 Andog gd
15 Analog gnd 40 Chan. 13 Hi 15 Analog gnd 40 Chan. 29 Hi
16  Chan. 5 Hi 41 Chan. 13 Lo 16 Chan. 21 Hi 41 Chan. 29 Lo
17 Chan. 5 Lo 42  Anaog gnd 17 Chan. 21 Lo 42 Analog gnd
18 Analog gnd 43 Chan 14Lo 18 Andog gnd 43 Chan.30 Lo
19 Chan. 6Lo | 44 Chan. 14Hi 19 Chan. 22 Lo | 44 Chan. 30 Hi
20 Chan. 6 Hi 45. Analog gnd 20 Chan. 22 Hi 45 Analog gnd
21 Anaog gnd 46 Chan.15 Hi 21 Analog gnd 46 Chan. 31 Hi
22 Chan. 7 Hi 47  Chan.15 Lo 22 Chan. 23 Hi 47 Chan. 31 Lo
23 Chan.7Lo 48 Anaog gnd 23 Chan. 23 Lo 48 Analog gnd
24 Analog gnd 49 No connection 24 Analog gnd 49 Digital gnd
25 Chan. 8 Lo 50 No connection 25 Chan. 24 Lo 50 Ext Trigger

2.6 MODULE INSTALLATION

The XYCOM VMEbus modules can accommodate typical VMEbus backplane construc-
tion. Figure 2-6 shows a standard VME chasss and a typica backplane configuration.
There are two rows of backplane connectors depicted (i.e., the Pl backplane and the
P2 backplane). The AIN requires only the PI connector.

2-14
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26.1 Installation Procedure
CAUTION

Do not attempt to ingdl or remove any boards
before turning off the power to the bus and all
rdlated externa power supplies.

Prior to installing a module, determine and verify
all relevant jumper configurations and all connec-
tions to extena devices or power supplies. (Please
check the jumper configuration with the diagram
and ligs in the manud.)

To inddl a board in the cardcage, perform the following seps

) Make certain that the particular cardcage dot you ae going to use is clear
and  accessible.

2) Center the board on the plastic guides 0 that the solder dde is facing to
the left and the component side is facing to the right (refer to Figure 2-6).

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

4) Apply draight-forward pressure to the two handles on the outer edge of
the board until the connectors are fully engaged and properly seated.

NOTE

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

5 Once the board is properly seated, it should be secured by tightening the
two machine screws a the extreme top and bottom of the board.
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GUIDE SLOT SOLDER SIDE

SRAM MUST GO ‘P1° BACKPLANE

INSLOT 1 COMPONENT SIDE

BOARD

—Qj *P2" BACKPLANE

Figure 2-6. VMEbus Chassis
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Chapter 3
PROGRAMMING

31 INTRODUCTION

This chapter provides the information required to program the AIN, access conversion
data and perform calibration. This information is presented in the following fashion:

o Discussion of base addressing and 1/0 module address space

| Presentation of module address map showing programming locations
| Programming operating modes

o Selection of channel and gain

[ Reading data

° Interrupts

| Calibration

32 BASE ADDRESSING

The AIN operates as an /O module in VMEbus systems and is therefore located in the
64K VMEbus Short 1/0 Address Space. It can be located at any one of 64 Base
Addresses at 1K intervals within this address space. The base address is selected via
the switches described in Section 2.4.1.

When located at its base address, the AIN is alloted a 1K block of short I/O address
space for its own use. ThislK block of short 1/O address space is termed the 170
Interface Block, and contains all of the module’s programming locations. Figure 3-1
shows the AIN's 1/O Interface Block and its relation to the Short 1/0 Address space.

When a host processor is addressing locations in the 1/0O Interface Block, the location’s
address is added to the module’s base address.

For example, if the AIN is located at Short I/O Base Address XXO400H, the address of
the Control/Status register is XX0481H

3-1
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Base Address in VMEbus Short 1/O

OH

400H

800H

1000H

1400H

F800H

FCooH

I/0
Module
0

I/0

‘Module

110
Module
p

i/0
Module
3

i/0
Module
4

®
L
L J

I/0
Module

/0
Module
63

EVEN OoDD
Base + 00H
/ Module
/ Reserved Identification
Data
/ en
/  1oH
// Undefined
TEH
Status/Control
82+ Interrupt Vector
84H Channel/Gain
\ 86H Data High Byte Data Low Byte
Undefined

Figure 3-1. XVME-560 I/O Interface Block and its Possible Locations
in Short I/O Address Space
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3.3 /O INTERFACE BLOCK

The AIN I/O Interface Block contains the following programming locations (as shown in
Figure 3-1) which are defined in greater detail in their section of this chapter.

LI.D. information (base+01H): The location providing information specifying
model number, manufacturer and revision level.

Control/Status register (base+81H): The location that stores information
which programs module operating modes and allows the user to check
module operational status.

Interrupt Vector (base+83H): The location that stores the data that will be
read by the interrupt handler when the interrupt is acknowledged.

Channel/Gain - register (base+85H): Contains information selecting the
channel and gain for all A/D conversions.

Data High Byte (base+86H) and Low Byte (base+87H): The locations
containing the digital data resulting from an A/D conversion.

3.4 THE CONTROL/STATUS REGISTER

The AIN is programmed mainly through the 8-bit Control/Status register. Figure 3-2
shows the definition of the Control (write) and Status (read) bytes.

CONTROL REGISTER (Address, Write Base+81H)

D7

D6 | D5 | D4 | D3| D2| DI | DO

SYSFAIL (Red LED)
PASS (Green LED)
NC

Interrupt Enable

Board Reset

Mode 0 Mode
Mode 1 Code

Convert

Figure 3-2. Control Register

3-3
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3.4.1 Control Register Bit Definitions (Write base+8IH)
D7 A logic | written to D7 will force a conversion.

D6,D5: These two bits provide the “mode code** specifying the desired
operating mode as shown in Table 3-1 below.

Table 3-1. Mode Bits

Mode Bits

Mode 1 Mode 0 A/D Conversion Mode
0 0 Single Channel
0 1 Sequential Channel
! 0 Random Channel
1 1 External Trigger

These conversion modes are described in detail in Section 3.5.

D4 This bit is a software module reset. If this is set to a logic "1 and
then to a logic "O", the module will be reset except for the
Control/Status register.  The A/D converter is not reset, so a
minimum of 25 usec. must pass before a conversion can be started.

D3: This bit enables interrupts when set to a logic "1".
D2. Not used.
DI,DO: These bits control the red (SYSFAIL) and green (PASS) LEDs. The

red and green LEDs provide visual indication of a module status.

o A logic "0" turns on the Red LED (DO)
A logic “1” turns on the Green LED (DlI)

The LEDs will indicate the following status (Table 3-2) as set forth
by the XYCOM architecture (described in Appendix A).

Table 3-2. LED Status

Red Green Module

OFF OFF Not  operational

OFF ON Passed  diagnostics

ON OFF Power-up/failed diagnostics

ON ON Undergoing  diagnostics
NOTE

The AIN is a non-intelligent module so all diagnostics must be
performed by the system host.

3-4
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STATUS REGISTER (Address, Read Base+81H)

D7 | D6

D5| D4{ D3| D2| D1| DO

SYSFAIL (Red LED)
PASS (Green LED)
Interrupt Pending

Interrupt Enable
Board Reset
Mode 0

Mode 1

Busy

Figure 3-3. Status Register

3.4.2 Status Register Bit Definitions (Read base+81H)

D7:

D6,D 5:
Dé:
D3:

D2:

DI,DO

..

Busy bit: A logic "1" in this bit indicates that the AIN is in the
process of making an A/D conversion. The level of this bit must be
known or checked prior to starting another A/D conversion, or the
A/D conversion in progress could be corrupted.

Mode bits: Same as for control register.

Reset bit.

Interrupt Enable bit: Indicates if interrupts are enabled.

Interrupt Pending bit: A logic "1" in this bit indicates that an A/D
conversion has been completed. This bit is cleared by the start of
another A/D conversion, a reset, or a read from the lower data byte.

Status bits: Same as for control register.

3.5 CHANNEL/GAIN REGISTER

The Channel/Gain register is an 8-bit register located at base+85H containing the

information that

selects the channel and gain used for the A/D conversion. Figure 3-4

below shows the format of this 8-bit register.

3.5
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D7 | D6 | D5 { D4 | D3| D2 | Dl| DO

Selects Gain Selects Channel

00- Gain=1 0-63 for Single-ended
0l - Gain=2 0-31 for Differential
10- Gain=4

11- Gain=8

Figure 3-4. Channel/Gain Register (Address Base+85H)
The upper two bits of this register (D6,D7) select one of four possible gains for the
input signal as shown in Figure 3-4.

The selection of the gain factor affects the various input ranges as shown in Table 3-3
below.

Table 3-3. A/D Programmable Gain

x 1 ‘ x 2
+10v 4.88myv +v 2.44mv
+3v 2.44mv +2.5v 1.22mv
+2.5v 1.22mv +1.25v 61lmv
0 to +10v 2.44mv 0 to +5v 1.22mv
0 to +5v 1.22mv 0 to +2.5v 6lmv

X4 x 8

E.S. LsB E.S. LB
+2.5v 1.22mv +1.25v .6Imv
+1.25mv 61lmv +.625v .305mv
+.625v .305mv +3125v 1525mv
0 to 2.5v .61lmv 0 to +1.25v .305mv
0 to +1.25v 305mv 0 to +.625v 1525mv

The lower six bits (D5-DO0) select the input channel that the A/D is going to make a
conversion on (see Figure 3-4 and Table 3-4).

This register is cleared on power-up and may be loaded at any time as long as the
"Busy" bit (bit 7) of the status register is a logic "0" (see Section 3.4.2).

Table 3-4 lists the channel selection codes for single-ended (0-63) and differential
(0-31) operation.
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Table 3-4. Channel] Selection Codes

Channe]
Data Bits Selected
Ds D4 D3 D2 D! DO
0 0 0 0 0 0 CHO
0 0 0 0 0 1 CHI
0 0 0 0 1 0 CH2
0 0 0 0 1 1 CH3
0 [¢] 0 1 0 0 CH#4
0 0 o] 1 0 1 CH5
0 0 7] 1 1 0 CHé6
0 0 0 1 1 1 CH7
0 [ 1 0 0 0 CHS
0 0 1 0 0 1 CH9
0 0 1 0 1 0 CHI10
0 [+] 1 0 1 1 CHl1l
0] 0 1 1 o 0 CHI2
0 0 1 1 0 1 CHI13
0 (' 1 1 1 0 CHI14
0 0 1 1 1 1 CHI15
0 1 0 0 0 0 CHIé6
0 1 [} 0 0 1 CHI17
0 1 0 0 1 0 CHI18
0 1 0 0 1 1 CHI19
[¢] 1 3 1 0 0 CH20
0 1 0 1 0 1 CH21
0 1 0 1 1 0 CH22
0 1 0 1 1 1 CH23
0 1 1 0 ] 0 CH24
0 1 1 0 0 1 CH25
o] 1 1 0 1 (1] CH26
0 1 1 0 i 1 CH27
0 1 1 1 0 0 CH28
0 1 1 1 0 1 CH29
0 1 1 1 1 0 CH30
0 1 1 1 1 1 CH3l
1 0 ] ] 0 o CH32
1 0 [} 0 0 1 CH33
1 0 0 0 1 0 CH34%
1 0 o 0 1 1 CH35
1 0 0 1 0 0 CH36é
1 0 0 1 0 1 CH37
1 0 0 1 1 0 CH38
1 0 0 1 1 1 CH39
1 0 1 0 0 0 CH40
1 0 1 0 0 1 CH41
1 0 1 0 1 0 CH42
1 0 1 0 1 1 CH43
1 0 i 1 4] ] CH#44
1 0 1 1 0 1 CH#45
1 0 1 1 1 0 CH46
1 o] 1 1 1 1 CH47
1 1 0 0 (o] 0 CH48
1 1 0 0 o] 1 CH49
1 1 0 0 1 0 CH50
1 1 0 0 1 1 CHS51
1 1 o] 1 0 0 CH52
i 1 0 1 0 1 CHS53
1 1 0 1 1 0 CH54%
1 1 o] 1 1 1 CH55
1 1 1 0 o] 0 CHS56
i 1 1 o] 0 1 CH57
1 1 1 o] 1 o] CH58
1 1 1 o] 1 i CH59
1 1 1 1 o] 0 CH60
i 1 1 1 Q 1 CH6!
1 1 1 1 1 0 CHé62
1 i 1 1 1 1 CH63
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3.6 DATA ACCESS LOCATIONS

The A/D converter produces a digital output which corresponds with the applied analog
input at the selected channel. The digital output is stored at locations base+86H (high
byte) and base+87H (low byte).

The digital information must be read in the order high byte first, low byte second or
both bytes can be read at once with a 16-bit "word" read. This is because in the
Sequential or Single Channel converson modes reading the lower eght bits of data will
initiate a new A/D conversion, and thus may write over the present high byte.

3.6.1 Digital Data Format

The AIN digitizes the value of the analog signal on the input of the selected channel.
The analog equivalent of this digital number depends upon which digital data format
and input range have been previously jumper selected (see Section 2.4.9).

The digital data format is first determined by the choice of the input scaling range:
Unipolar (e.g., 0 to 5V) or Bipolar (e.g., -5to +5V) (see Section 2.14).

If the input scaling range is unipolar, then a "straight" binary data formatmust be
selected. |If the input scaling range is Bipolar, then the data format can be selected as
two's complement or offset binary.

3.6.1.1 Unipolar Digital Data Format

An example of the unipolar digital data format (straight binary) with the input scaling
range set for 0 to 5 volts is shown in Table 3-5 below.

Table 3-5. Example of 0 to 5 VoIt Input Range
Encoded in Straight Binary

High Byte Low Byte
D15 DO 4095
Full scale 0000 1111 1111 1111 5V*4096(-1LSB)
Zero 0000 0000 000000000QV (+1/2 LSB)
NOTE

The value of one "LSB" is the input voltage change
that causes an increase or decrease of the digital
(binary) input value by one bit.

3.6.1.2 Bipolar Digital Data Format

Examples of the bipolar digital data formats (offset binary and two's complement) with
the input scaling range set for -5 to +5 volts are shown in Table 3-6 below.
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Table 3-6. Examples of -5 to +5 Volt Input Range
Encoded in Offset Binary (@) and Two's Complement (b)

Offset Binary
High Byte Low Byte
D15 DO 4095
+RuUll scale 0000 11112 1111 1111 +5V*4096(-1LSB)
Zero 0000 1000 0000 0000 Ov
-Full scae 0000 0000 0000 0000 -5V (+1/2 LSB)
@
Two's Complement
High Byte Low Byte
D15 DO
+Full  scale 0000 01112 1111 1111 +#V (-1 LSB)
Zero 0000 00O0O0 0000 0000 Ov
-Full scale 1111 1000 0000 0000-5V(+i/2 LSB)
®

3.7 A/D CONVERSION MODES
The AIN may operate in four possble A/D converson modes. They are
° Random Channd -- a sngle A/D converson is peformed on any channd.

° Sngle Channd -- repested A/D conversons are peformed on a Specified
channel.

° Sequential  Channd -- channels are sampled in sequence, beginning with
ay specified channd.

) External Trigger -- the last channel selected is sampled only when a
postive TRIG ggnd is receved on pin 50 of K2

The following sections describe these operating modes. The modes ae sdected by
goecifying the proper "mode code’” usng bits Ml and MO of the control register (see
Section 3.4.1).

3-9
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371 Random Channel Mode

In the Random Channel mode, a conversion will automatically start after a channel
number is written to the Channd/Gain regider.

Procedure
1) Write the control word to the control register (baset+8lH) specifying bits M1 and
MO as1andO.

2 Sdect the channd and gan by writing to the Channd/Gain regiser (base+85H).
This dats the A/D converson. ‘

3 Read the results of the conversion in the high byte (baset+86H) and low byte
(baset+87H). These two bytes can be read in any order when in the Random
Channd mode. A 16-bit read can dso be performed.

3.7.2 Single Channel Mode

In the Single Channel mode, the module will automatically start another conversion on
the selected channel after the low byte (base+87H)  has been read.

Procedure

1) Write the control word  (base+8IH) that specifies bits Ml and MO as 0 and O for
single channel mode.

2) Select the channei and gain by writing to the Channel/Gain register(base+85H).

3) To initiate the first conversion, perform a "dummy" Read (base+87H) or force a
conversion by writing a logic "one" to bit 7 of the control register.

4 Read the results of the conversion high byte  (base+86H) then low byte (base+87H)

or perform a 16-bit read. When the low byte is read, another A/D conversion
starts on that channel.,

3.7.3 Sequential Channel Mode

In the Sequential Channd mode, every time the lower eght bits of data are read
(baset+87H) the channel number is incremented by one, and an A/D converson is
dated on the next channe (previous channe-+l).

Procedure
1) Write the control word (base+8IH) specifying mode bits Ml and MO as 0 and 1

2)  Specfy the chand and gain by writing to the Channd/Gain register (baset+85H).

3) To initiste the fird converson, peform a dummy Read (base+87H) or force a
converson by writing a logic "one" to bit 7 of the control regider.

4 Read the results, high byte (baset+86H) then low byte (baset87H), or perform a

16-bit read. When the lower byte is read, an A/D converson is initisted on the
next channel (previous channe+ 1).
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3.7.4 External Trigger Mode

The Externd Trigger mode will dlow a low going pulse on pin 50 of connector JK2 to
dat a converson. Figure 3-5 bdow shows the timing congrants.

Risng edge
<«— triggers
converson
100 nsec.
minimum

Figure 3-5. Externd Trigger Pulse

An dternate method would be to have the trigger line be normdly low, then pulsed
high and back low agan as shown in Figure 3-6. This is not the preferred method since
a conversion is started when the external trigger line is disabled after previously being
enabied.

Rising edge
triggers
conversiobn 100 nsec.
minimum
Figure 3-6. Alternate External Trigger Pulse
Procedure

1) Connect the Externd Trigger signd to pin 50 of JK2.
2 Write the control word (base+81H) specifying mode bits MI and MO as | and 1.
3)  Specify the channd and gan by writing to the Channd/Gan regidter.

3.8 INTERRUPTS

The AIN can generate an interrupt to notify the host that the A/D conversion is
complete and that the data is vaid. The levd and vector generated by this interrupt
ae both user-sdectable.

The following four steps must be performed to generate an interrupt:
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10

2.

3.

4.

Interrupt level select switches must be set for the desired level (I1-17) the
interrupt is to be generated on. J1 must be in the J1A position.

Interrupts must be enabled via bit 3 (set to a logic "1") in the
Control/Status register (see Section 3.4).

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

At the completion of a conversion, the interrupt will be generated.

3.9 CALIBRATION

Calibration can be performed in either the single-ended or differential input configur-

ations.

1.

Calibration begins by offset nulling the instrumentation amplifier with
channel 0 selected and its inputs grounded. The inputs to channel 0 are
grounded with J16 when in the single-ended input mode, or by J15 and J16
when in the differential input mode.

RI

c-—m
C
(
§ uss
{
i R17
q_
g Ri8

I

Jig  JIS Jia *ﬁ-‘

ORIPO|[®O®] (Jetme 1.

A B

Figure 3-7. Calibration Components
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2l Test point 1 is to be offsst nulled to within +30 W with a digitd voltmeter
with at least 10 u/ resolution. Test point 1 is the output of the
instrumentation amplifier which will go to the positive side of the
voltmeter. ~ Analog ground may be obtained from J15 and JI6 and
connected to the negaive Sde of the voltmeter. Potentiometer R18 is to
be adjusted until the output is nulled.

3 With the instrumentation amplifier nulled, it is necessary to perform
continuous conversions on channel 0 with a gain factor of eight. The
converson result should be disglayed on a CRT screen in hex format for
verification  purposes. By goplying 0 volts +1/2 LSB to channd 0, the offset
potentiometer RIl can be adjusted until the conversion result is toggling
equaly between the two points described in Table 3-7 below.

Table 3-7. Cdibration Points

Ov+1/2LSB FS - 11/2LSB
Transition Points Transition Points
Unipolar OO00H 0O0O0IH OFFEH OFFFH
(Straght Binary)
Bipolar 0800H 0801H OFFEH OFFFH
(Offset  Binary)
Bipolar OO00CH 0001H 07FEH 07FFH
(2's Complement
Offset  Binary)

4. The gain is adjusted by removing J15 and J16 and then apé)lying the full
scale voltage of that particular range minus 1 I/2 LSB and adjusting R17
until toggling occurs between the points described in Table 3-7.

Fed Cdibration

In the fidd, the AIN may be cdibrated without the use of a micro-voltmeter. This
method will not provide as accurate a cdibration, but will be within +| LSB. There
ae three geps involved in fidd cdibration:

1)  Nul the A/D.offset error.
2)  Null the instrumentation amplifier offset.
3) Cdibrae the gain.

The firg gep is to null the A/D offsst eror. To do this jumper J12 must be placed in
the “A” podtion. This grounds the gain. On agan of eight, a reading of 0O0OO0OH  (OSOCH

for offset binary) should be observed as a conversion result on channel O.
Potentiometer RIl can be adjused until the zero reading is observed. Jumper 312
must then be placed back in the "B" position to allow the second step of field

calibration.

The second dep is to null the ingrumentation amplifier offsst. This requires the input
to channd O to be grounded. To do this, either jumper J16 must be installed for

3-13
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single-ended input, or jumpers J16 and J15 must be installed for differential input.
Potentiometer RI18 is adjusted to again provide the zero reading.

Be aure that if cdibrating in the unipolar mode, the zero reading is not a result of an
under-range condition (below the range of the A/D). This can be essly avoided by
adiuging R18 for a count of OOOH, and then backing off R18 until the reading just
goes to 0000H. Jumpers J18 and  J19 can now be removed.

The third sep is to cdibrate the gan. To do this a voltage standard is required. The
accuracy of the voltage sandard will directly affect the accuracy of this procedure.
Therefore, it is up to the user to determine the accuracy to which the board is to be
cdibrated and used, and to choose an appropriately accurate voltage standard. With
the voltage sandard, a full scde vadue minus 1 I/2 LSB must be applied to channd O.
The programmable gain should be set to unity gain for this procedure. The gain
potentiometer, R17, is adjusted until readings toggle equally between the transition
points as described in Table 3-7.

3.10 XVME-560 IDENTIFICATION

For easy identification in a VMEbus sysem configuration, 1.D. information is located
at addresses (base address + 1) to (base address + 3FH) in the odd bytes only (see
Figure 3- 1).

The AIN wuses the XYCOM module identification scheme which provides a unique
method of storing module specific information in an ASCII encoded format. The I.D.
data is provided as thirty-two ASCII encoded characters consisting of the board type,
manufacturer identification, module model number, number of 1K byte blocks occu-
pied by the module, and model functional revision level information. This information

can be read by the system processor on power-up to verify the system configuration
and operational status. Figure 3-8 defines the Identification information locations.
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Offset
Relative to Contents ASCII Encoding Descriptions
Module Base (in hex)
1 v 56
3 M 4D ID PROM identifier,
5 E 45 always "VMEID"
7 I 49 (5 characters)
9 D 44
B X 58 ° Manufacturers 1.D.,
D Y 59 always "XYC" for XYCOM
F C 43 Modules (3 characters)
11 5 34
13 6 32 Module Model Number
15 0 30 (3 characters and
17 20 4 trailing bianks)
19 20
1B 20
iD 20
iF 1 31 Number of 1K byte blocks
of 1/O space occupied
by this module
(1 character)
21 20 Major functional revision
23 1 31 leve}l with leading blank
(if single digit)
25 0 31 Minor functional revision
27 20 leve] with trailing blank
(if single digit)
29 Undefined
ZB "
2D "
ZF "
31 "
33 "
35 " Manufacturer
37 " Dependent Information,
39 " Reserved for Future Use
38 " .
3D "
3F "

Figure 3-8. Identification Data

Because each module I.D. data location is accessed by odd backplane addresses only,
the 32 bytes of ASCII data are assigned to the first 32 odd I/O interface block bytes
(odd bytes IH - 3FH) allowing L.D. information to be accessed by addressing the
module base, offset by the specific address for the character(s) needed.

For example, if the base address of the board is jumpered to 1000H, and if you wish to
access the module model number (I/O interface block locations 11H, 13H, l5H, 174,
19H, IBH, and IDH), you will individually add the offset addresses to the base
addresses to read the hex coded ASCII value at each location. Thus, in this example,
the ASCII values which make up the module model number are found sequentially at
locations 1011H, 1013H, 1015H, 1017H, 1019H, 101BH, and 101DH.

3-15
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Appendix A
XYCOM STANDARD 1/0 ARCHITECTURE

INTRODUCTION

The purpose of this Appendix is to define XYCOM's Standard /O Architecture for
XVME 1/0 modules. This Standard 1/0O Architecture has been incorporated on all
XVME 1/0 modules in order to provide a dmpler and more consstent method of
programming for the entire module line. The I/O Architecture specifies the logical
aspects of bus interfaces, as opposed to the “physcd” or eectri aspects as defined
in the VMEbus specifications. The module elements which are standardized by the
XYCOM /O Architecture are the following:

L Module Addressng - - Where a module is positioned in the 1/0 address
space and how software can read from it or write to it.

2 Module Identification -- How software can identify which modules are
installed in a system.

3 Module Operational Status -- How the operator can (through software)
determine the operational condition ofspecific modules within the system.

4. Interrupt Control -- How software is able to control and monitor the
capability of the module to interrupt the system.

5. Communication between Modules -- How master (host) processors and
intelligent 1/0 modules communicate through shared global memory or the
dual-access RAM on the 1/0 modules.

6.  The I/O Kernel -- How intelligent and non-intelligent “kernels" facilitate
the operation of all XYCOM 1/O modules.

MODULE ADDRESSING

All XYCOM /O modules are desgned to be addressed within the VMEbus-defined 64K
short I/0O address space. The redriction of I/O modules to the short 1/O address space
provides separation of program/data address space and the 1/0 address space. This
convention smplifies software desgn and minimizes hadware and module cod, while
a the same time providing 64K of address space for 1/0 modules.

Base Addressng

Since each 1/0 module connected to the bus must have its own unique base address, the
base addressng scheme for XYCOM VME 1/0 modules has been designed to be jumper-
sectable Each XVME 1/0 module indadled in the system requires a leest a 1K byte
block of the short 1’0 memory. This divides the 64K short 1/O address space into 64
K segments. Thus, each 1/0 module has a base address which starts on a

boundary. As a reault, the XYCOM 1/0O modules have al been implemented to decode

A-l
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base addresses in 1K (400H) increments. On an intelligent XVME module, address
dgnds AIO-A13 are decoded, while Al4 and A15 mustbe zero. (This implies tha only
the lowest 16 of the possible 64 1K segments are used for intelligent modules.) On
non-intelligent XVME modules, the six highest order short 1/0 address bits are
decoded, while the remaning lower order bits are ignored. This arangement provides
the correct address configuration to allow each module address to begin on a K
boundary. Non-intdligent XVME modules dlow the use of sx base address jumpers
(representing bits Al0-A15), and thus, they are able to reside on any of the 64 1K
boundaries available in the short 1/0O address space. Intelligent XVME modules will
only allow the use of four base address jumpers (representing bits AIO-A15) which
limits ther sdection of 1K boundaries to one of 16 possble choices.

Figure A-l shows an abbreviated view of the short 1/0 memory.

BASE short I/0
Address Space
0
0400H
|
0800H
2
0CO00H ;
1000H +
4
1500H
®
°
®
®
°
FCOOH
63

Fgure A-1. 64K Short 1/O Address Space
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Standardized Module 1/0 Map

The K block of short 1/0O addresses (called the 1/O Interface Block) alocated to each
XVME module is mapped with a dandardized format in order to smplify programming
and data access. The locations of frequently used registers and module-specific
identification information are uniform. For exam ple, the module identification
information is dways found in the fird 32 odd bytes of the module memory block --
with these addresses being rdative to the jumpered base address (i.e, Module I.D.
data address = base address + odd bytes IH - 3FH). The byte located at base
address+81H on each module contains a Status/Control register which provides the
results of diagnodtics for verification of the module's operationd condition. The next
area of the module I/O Interface Block (base address + 82H - roughly 120F) is module-
goecific and it vaies in gze from one module to the next. It is in this aea that the
module holds specific 1/O datus, data, and pointer regisers for use with IPC protocol.
All intdligent XVME /0O modules have an aea of ther I/O Interface Blocks defined as
“dud access RAM." This area of memory provides the space where XVME Wave' 1/0
modules access their command blocks and where XVME “master” modules could access
ther command blocks (i.e., "master" modules can adso access globd system memory).

The remainder of the 1/O Inteface Block is then dlocated to various module-specific
tasks, registers, buffers, ports, etc.

Figure A-2 shows an address map of an XVME 1/0O module interface block, and how it
relates to the VMEbus short 1/0O address space. Notice that any locaion in the 1/0
Interface Block may be accessed by damply using the address formula

Module Base Address + Rdative Offset Desired Location

A-3
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BASE Short 1/O
l Address Space
0
l
2
0CO0H 3
1000H .
1400H
°®
L
°®
°
®
FCO0H p

/ BASE + O0H

\
\
\
\
\
\ +3FEH

Even Odd

Undefined

Module
Identification

Undefined

Status/Control

Modvule Dependent.

For use with
Interprocessor
Communication
Protocol

oH

3FH
41H

FH
8IH

3FFH

MODULE SPECIFIC IDENTIFICATION DATA

Figure A-2. XVME 1I/O Module Address Map

The module identification scheme provides a unique method of registering module
specific information in an ASCII encoded format. The I.D. data is provided as thirty-
two ASCII encoded characters consisting of the board type, manufacturer identifica-
tion, module model number, number of 1K-byte blocks occupied by the module, and
model functional revision level information.
system processor on power-up to verify the system configuration and operational
status. Table A-1 defines the Identification information locations.
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Table A-1. Module I.D. Data

Offset
Relative to Contents ASCII Encoding Descriptions
Module Base (in hex)
1 A% 56
3 M 4D ID PROM identifier,
5 E 45 always "VMEID"
7 I 49 (5 characters)
S D 44
B X 58 Manufacturers 1.D.,
D Y 59 always "XYC'" for XYCOM
F C 43 Modules (3 characters)
11 5 34
13 6 32 Module Mode! Number
15 o} 30 (3 characters and
17 20 4 trailing blanks)
19 20
1B 20
1D 20
1F 1 31 Number of iK byte blocks
of 1/O space occupied
by this module
(1 character)
21 20 Major functiona: revision
23 1 31 level with leading blank
(if single digit)
25 0 31 Minor functional revision -
27 : 20 level with trailing blank
(if single digit)
29 Undefined
25 ”
ZD "
2F "
31 "
33 "
35 " Manufacturer
37 " Dependent Information,
39 " Reserved for Future Use
3B "
3D "
3F "

The module has been designed so that it is only necessary to use odd backplane
addresses to access the I.D. data. Thus, each of the 32 bytes of ASCII data have been
assigned to the first 32 odd I/O Interface Block bytes (i.e., odd bytes 1H-3FH).

I.D. information can be accessed simply by addressing the module base, offset by the
specific address for the character(s) needed. For example, if the base address of the
board is jumpered to 1000H, and if you wish to access the module model number (I/O
interface block locations 1lH, I3H, 15H, 17H, 19H, IBH, and IDH), you will
individually add the offset addresses to the base addresses to read the hex-coded ASCII
value at each location. Thus, in this example, the ASCII values which make up the
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module model number are found sequentially at locations 1011H, 1013H, 1015H,
1017H, 1019H, 101BH, and 101DH within the system's short I/O address space.

MODULE OPERATIONAL STATUS/CONTROL

All XVME intelligent 1/O modules are designed to perform diagnostic self-tests on
power-up or reset. For non-intelligent modules, the user must provide the diagnostic
program. The self-test provision allows the user to verify the operational status of a
module by either visually inspecting the two LEDs which are mounted on the module
front panel (see Figure A-3), or by reading the module status byte (located at module
base address + 81H).

Figure A-3 shows the location of the status LEDs on the module front panel. The two
tables included with Figure A-3 define the visible LED states for the module test
conditions on both the intelligent I/O modules and the non-intelligent I/O modules.

XXXX
XVME -XXX
S LEDs
its
Red LED\ 3 2 1 0 Green Red SYSFAIL® Status
‘@mL 0000 OFF ON ON  Module not yet tested
1 0 0090 OFF ON ON Module failed test
TEST 0 00 1 OFF OFF OFF Inactive module
@PASS 0110 ON ON ON Module undergoing test
> 1111 ON OFF OFF Module plassed test
Green LED all others X X X Invalid and undefined
INTELLIGENT MODULE STATUS
Status/Contro!
Bits LEDs
1 0 Green Red SYSFAIL® Status
0 0 OFF ON ON  Module failed. or not yet
tested
0 1 OFF OFF OFF  Inactive module
1 0 ON ON ON  Module undergoing test
1 1 ON OFF OFF Module passeg test
/ NON-INTELLIGENT MODULE STATUS

FRONT VIEW

Figure A-3. Module LED Status

Artisan Technology Group - Quality Instrumentation ..AG'tﬁranteed | (888) 88-SOURCE | www.artisantg.com



XVME-560 Manua
September, 1984

The module datus/control register (found a module base address + 8/H) on intdligent
XVME 1/O modules provides the current datus of the module sdf-test in conjunction
with the current status of the front panel LEDs. The status register on intelligent
modules is a “Read Only” regiser and it can be read by software to determine if the
board is operating properly.

On nor-inteligent XVME 1/O modules, the daus/control regiser is used to indicate
the date of the front paned LEDs, and to set and verify module-generated interrupts.
The LED status bits are "Read/Write" locations which provide the user with the
indicators to accomodate diagnostic software. The Interrupt Enable bit is also a
Read/Write location which must be written to in order to enable module-generated
interrupts. The Interrupt Pending bit is a “Read Only” bit which indicates a module-
generated pending  interrupt.

A-7
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Figure A-4 shows the status/control register bit definitions for both intelligent and
non-intelligent XVME 1/O modules. ‘

INTELLIGENT NON-INTELLIGENT

———— , MODULES  MODULES
RED LED*  RED LED*
GREEN LED  GREEN LED
TEST STATUS INTERR. PENDING

TEST STATUS INTERR. ENABLE

MODULE-DEPENDENT

Bit Non-Intelligent Modules Bit

0 Read/Write - Red LED 0
0 = Red LED On
1 = Red LED Off

Intelligent Modules ‘

Read Only - Red LED
0 = Red LED On
1 = Red LED Off

1 Read/Write - Green LED 1
0 = Green LED Off
1 = Green LED On

Read Only - Green LED
0 = Green LED Off
1 = Green LED On

2 Read Only - Interrupt Pending 2& 3 Read Only - Test Status Indicators
0 = No Interrupt Bit 3 Bit 2
1 = Interrupt Pending 0 0 = Self-test not started
0 1 = Self-test in progress
1 0 = Self-test failed
1 1 = Self-test passed

3 Read/Write - Interrupt Enable
0 = Interrupts Not Enabled
1 = Interrupts Enabled

N O W E

Module dependent
Module dependent
Module dependent
Module dependent

N AW

Module dependent
Module dependent
Module dependent
Module dependent

Figure A-4. Status Register Bit Definitions
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INTERRUPT CONTROL

Interrupts  for nor-inteligent modules can be enabled or dissbled by setting/clearing
the Interrupt Enable bit in the module datus regiser. The datus of pending on-board

interrupts can also be read from this register. Interrupt control for intelligent
modules is handled by the Interprocessor Communications Protocol.

Communications Between Processors

Communications between an intdligent "master” and an intdligent "slave” 1/O module
is governed by XYCOM's Interprocessor Communication (IPC) Protocol. This protocol
involves the use of 20-byte Command Block data structures, which can be located
anywhere in shared globa RAM or dud-access RAM on an 1/0O module, to exchange
commands and data between a host processor and an I/O module. Interprocessor

Communication Protocal is thoroughly explained in Chapter 3 of this manual.

THE KERNEL

To standardize its XVME 1/0O modules, XYCOM has designed them around "kernels"
common from module to module. Each different module type consists of a standard
kernel, combined with module-dependent application circuitry. Module standardiza-
tion results in more efficient module design and allows the implementation of the
Standard 1/0O Architecture. The biggest benefit of standardization for intelligent
modules is that it allows the use of a common command language or protocol
(Interprocessor Communication Protocol in this case).

The intelligent kernel is based around a 68000 microprocessor. This design provides
the full complement of VMEbus Requester and Interrupter options for master/slave
interfacing, as well as all of the advantages provided by the various facets of the
XYCOM Standard 1/0 Architecture (as covered earlier in this appendix).

The non-intelligent kernel provides the circuitry required to receive and generate all
of the signals for a VMEbus defined 16-bit "slave" module. The non-intelligent kernel
also employs the features of the XYCOM Standard 1/0O Architecture (as described
earlier in this appendix).

The amplified diagrams bdlow show the features of both the intelligent and the non-
intelligent kernels.

A-9
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ManEbus | | vMEbus VMEbus pow—
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Status negsrt';' Control/Status
RAM socket 9
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——v—
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INTELLIGENT KERNEL

NON-INTELLIGENT KERNEL

Figure A-5. Intelligent and Non-Intelligent Kernels
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Appendix B
VMEbus CONNECTOR/PIN DESCRIPTION

The XVME-560 module is physcdly configured as a non-expanded (NEXP), double-
height, VMEbus compeatible board. There is one 96-pin bus connector on the rear edge
of the board labeled Pl (refer to Chapter 2, Figure 2-1 for the location). The pin
connections for P1 contain the sandard address, data, and control ggnds necessary
for the operation of NEXP modules. The fdlowing tables identify the VMEbus dgnds
by sgnd mnemonic, connector and pin number, and Sgnd characteridtic.

Table B-1. Pl - VMEbus Sgnd Identification
| Connector

Signd and _ o

Mnemonic Fin  Number Sgnad Name and Description

ACFAIL* 1B: 3 AC FAILURE - open-collector driven sgna which

| indicates that the AC input to the power supply is
no longer being provided or that the required input
voltage levels are not being met.

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

IACKOUT* 1A: 22 INTERRUPT ACKNOWLEDGE OUT - Totem-pole

| driven signal. IACKIN* and IACKOUT* signals
fom a daisy-chained acknowledge. The
IACKOUT* dgnd indicates to the next board that

an acknowledge cycle is in progress.
| AMO-AM5 1A: 23 ADDRESS MODIFIER (bits 0-5) - Three-state
1B: 16,17, driven lines that provide additional information
1819 about the address bus, such as size, cycle type,

1C: 14 andor DTB mader identification.

AS* 1A: 18 ADDRESS STROBE - Three-state driven signal
that indicates a vdid address is on the address bus.

AQI-A23 1A: 24-30 ADDRESS bus (bits 1-23) - Three-state driven

IC: 1530 address lines that specify a memory address.

B-1
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Table B-l.

Pl - VMEbus Signd Identification (cont d)

Sgnd
Mnemonic

Connector
and
Pin Number

Signd Name and Description

A24-A31

BBSY *

BCLR*

BERR*

BGOIN*-

BG3IN*

BGOOUT*-

BG30UT*

BRO*-BR3*

DSO*

DS*

2B: 411

1B: 1

1B: 2

IC: 11

1B: 4,6,

8,10

1B:5,7,

9l

IB: 12-15

1A: 13

1A: 12

ADDRESS bus (bits 24-31) - Three-dtate driven bus
expanson address lines.

BUS BUSY - Open-collector driven signal gener-
ated by the current DTB mader to indicate that it
is udng the bus.

BUS CLEAR - Totem-pole driven sgnd generaed
by the bus arbitrator to request release by the

current DTB master in the event that a higher
level is reguesing the bus.

BUS ERROR - Open-collector driven signal gener-
ated by a slave. This signal indicates that an
unrecoverable error has occurred and the bus cycle
must be aborted.

BUS GRANT (0-3) IN - Totem-pole driven signals
generated by the Arbiter or Requesters. Bus Grant
In and Out signals form a daisy-chained bus grant.
The Bus Grant In 9gnd indicates to this board that
it may become the next bus master.

BUS GRANT (0-3) OUT - Totem-pole driven
sgnds generated by Requesters. Bus Grant In and
Out signals form a daisy-chained bus grant. The
Bus Grant Out signal indicates to the next board
that it may become the next bus master.

BUS REQUEST (0-3) - Open-collector driven sig-
nals generated by Requesters. These signals indi-
cate that a DTB mader in the daisy-chain requires
access to the bus.

DATA STROBE 0 - Three-state driven signal that
indicates during byte and word transfers that a

data transfer will occur on data bus lines
(D00-D07).

DATA STROBE 1 - Three-state driven signal that
indicates during byte and word transfers that a
data transfer will occur on data bus lines
(D08-D15).

B-2
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Table B-l. PI - VMEbus Sgnd Identification (cont’d)
Connector
Sgnd ad _ o
Mnemonic Pin  Number Sgnd Name and Description
DTACK* 1A: 16 DATA TRANSFER ACKNOWLEDGE - Open-
collector driven dgna generated by a DTB dave
The fdling edge of this dgnd indicaes that vdid
data is available on the data bus during a read
cycle, or that data has been accepted from the
} data bus during a write cycle.
D00-D15 1A: 1-8 DATA BUS (bits 0-15) - Three-state driven bi-
IC: -8 directional data lines that provide a data path
between the DTB master and dave.
GND 1A: 9/ll, GROUND
15,17,19
1B: 20,23
1C: 9
2B 212
231
IACK* 1A: 20 INTERRUPT ACKNOWLEDGE - Open-coliector or
three-state driven signal from any Master proces-
sing an interrupt request.  Routed via the back-
plane to Siot 1, where it is looped back to become
Slot I. IACKIIN* to start the interrupt acknowledge
daisy-chain.
IRQ I*- IB: 24-30 INTERRUPT REQUEST (I-7) - Open-collector dri-
IRQ7* ven signals, generated by an interrupter, which
carry prioritized interrupt requests. Level seven is
the highest priority.
LWORD* 1C. 13 LONGWORD - Three-state driven signal to indi-
cate that the current transfer is a 32-bit transfer.
(RESERVED )| 2B:3 RESERVED - Signal line reserved for future
VMEbus enhancements. This line must not be used.
SERCLK 1B: 21 A resaved signd  which will be used as the clock
for a serial communication bus protocol which is
still being finalized.
SERDAT 1B: 22 A reserved signal which will be used as the

transmission line for serial communication bus

Messages.

B-3
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Table B-1. PI - VMEbus Sgnd Identification (cont'd)

_ Connector
Sgnd and
Mnemonic Fin  Number Signal Name and Description
SYSCLK 1A: 10 SYSTEM CLOCK - A congant 16MHz clock sgnd
that is independent of processor speed or timing.
This d9gnd is used for generd sysem timing use
SYSFAIL* 1C. 10 SYSTEM FAIL - Open-collector driven dSgnd that
indicates that a falure has occurred in the system.
This sgnd may be generated by any module on the
VMEbus.
SYSRESET* IC. 12 SYSTEM RESET - Open-collector driven signal
which, when low, will cause the system to be reset.
WRITE* 1A: 14 WRITE - Three-state driven signal that specifies
the data transfer cycle in progress to be either
read or written. A high level Indicates a read
operation; a low level indicates a write operation.
+5V STDBY 1B: 3 +5 Vdc STANDBY - This line supplies +5 Vdc to
devices requiring battery backup.
+5V 1A: 32 +5 Vdc Power - Used by system logic circuits.
1B: 32
IC: 32
2B 1,13,32
+12v 1C: 31 +12 Vdc Power - Used by system logic circuits.
-12v 1A: 31 -12 Vdc Power - Used by system logic circuits.

B-4
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BACKPLANE CONNECTOR PI

The following table ligs the Pl
congsts of three rows of pins labeed rows A, B, and C)

pin assgnments by pin number order. (The connector
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Table B-2. Pl An Assgnments
Row A Row B Row C
An Sgnd Sgnd Sgnd
Number Mnemonic Mnemonic Mnemonic
| D00 BBSY* D08
2 DO1 BCLR* DO9
3 D02 ACFAIL* DIO
4 D03 BGOIN* DIl
5 DO4 BGOOUT* D12
6 DO5 BGIIN* D13
7 DO6 BGIOUT* D14
8 D07 BG2IN* D15
9 GND BG20UT* GDN
10 SYSCLK BG3IN* SYSFAIL*
11 GND BG30UT* BERR*
12 DS~ BRO* SYSRESET*
13 DSO* BRI* LWORD*
14 WRITE* BR2* AM5
15 GND BR3* A23
16 DTACK* AMO A22
17 GND AM1 A21
18 AS™ AM2 A20
19 GND AM3 Al9
20 IACK* GND Al8
21 IACKIN* SERCLK (1) Al7
22 IACKOUT* SERDAT (1) Al6
23 AM4 GND A15
24 AO7 IRQ7* Al4
25 A06 IRQ6* Al3
26 A05 IRQ5* Al2
27 A04 IRQ4* All
28 A03 IRQ3* A10
29 A02 IRQ2* A09
30 A01 IRQI* A08
31 -12v +5v STDBY +12v
32 +5v +5v +5v
B-5
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Block Diagram

Appendix C

SCHEMATICS AND DIAGRAMS

ANALOG INPUTS (UP TO 64 CHANNELS)

YYV VY

B

vy

K2
y
MULTIPLEXER
A Y
BUFFERS
y
PROGRAMMABLE | _
GAIN
y
SAMPLE AND
HOLD
— = ‘
l xycom | | . EOC .| INTERRUPT
'%Ahr:gg&% | 12BIT START
A/D CONVERTER | | START | CONVERSION
l INTERFACE l “—TPuLsE LOGIC
I y
l CHANNEL DATA GAIN
CONTROL
| ONTRC BUFFERS REGISTER IS .15
] ] 4
I ] DC/DC
| VMEbus INTERFACE CONVERTER
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Assembly Drawing

T T T T T T Io
TS © ® @

T w15 w e ] 5w j@g

Lt

) us ») us ») u7 | 0 us 1) v

| 257 eny

2 we  boutt I uiz P osz2 B uis ]

D Uia f"@

2 vis P 96 B w7z P ute |9 uis |5 uze |5

2 uzz ]Q 23 [pu2s [ ues | vz ]

( l .
[ | SENSSS—— )

2 v @
o _ue ]

Q uss | >  usi |3 us2 | ) u3s |

2 W7 | D wuse | > w3l ! > uss D uar |

uz27

P2
co

m_ O

Ci17

32

-

u3Is

2 usz | > T ues ]§ ues | > ues | D uss | E_EEE@DD

:‘ -

uss4

sa'@ﬁ

(7]
0
AL

oef - )= R - B

a

Is‘“ﬁ*:g—‘*i—‘——"‘:

[Tl

J

1

¥

=T

Artisan Technology Group - Quality Instrumentation ..Cel%ranteed | (888) 88-SOURCE | www.artisantg.com



4 -
{40 £ 3O 1 390yS ‘Oltewayss (NIV) 09¢-dWAX
1N1US
~ Lol 2 - H u
5 - _1& HUL
] 160 mswmmn EE HHMk o M WMHAA“ *13508 2
s a1 1] +HILT0Y
e (N1Y) 99S-BMAX 3 Dyl +3001080 2
;o[ 3118MINIS M
|1 H aNe  20A frremace
) mmm@@m@m i 20 NI
R PPN ] B— 9
CRET AN [ e~ Tia] 4] v OV
. ggrz oY@ S o
[
- ver B ] 1
- sgrz o8 < acft 9c519) sey
r §rere  sve CLesvL
» sicz sve HILYT SSAHOCY
- o §2-31d) ea
L “ASSY A0 1¥¥4 LON (1 13LON sez e v (V191D e311un
o s'c'z eve ZIN2 ¥EN3
B aNnoYs 91901 A\ Wlie.m EEY A5+ % aNg oA fgremase
r Q3sn 10N ANI6NE " T >
- :  eva B‘|n_ e VT i =
- ONNOHY TYNIIS 90TUNY AN N e
l ¢ el0u3u D.Il_ T8 20 gy B POPRI )
- ™ [SEARRETST ) BJ T m“ 20}z M“ .m @2=91d) ewav1
o ONNOUS S0 INY 2 2 IWINDY £ 0 207 (€1-31d) sauon1
3 1] o 141
r z owivow K 7 z 94 ket _|| 91-8id) suy
- Sc80L vodrs S [ £1-81d) tuy
o o U (81-81d) 2wy
I v 70t gy fif Y (1819 ey
- HILYT ABYIIXNY S4ET §2-81d) wuv
F 2d [ (i) suy
- |3
o 2 awoas <F 3 /I.H.Tm 2895182
- v YOLHYHOD 31343 O179A
- v4vL AN
- s2n
- «Avﬂi ane
o AN
- aave
» T an e
™ 3 et 13
- 26570
- YIS, &y
r 5 23]
- g < Tl, vaave
- e8I etve cn
- : +qomd
: " ;
L @ =
- H oT T 94 [3— €2-21d) Sy
- s 209570¢
- visive ¥OLYHYHOD INTON 0/1
- «@H “3 : @) sw
vosr =)
- sESWL Rt mWoﬂ, : (z319) 1w
- L R G50
I vosvL M _rg 6ty
N ’ 24 Y] @1-313) 02y
- et T =
» prrerel VoL (Liid) 12¢
- an HOLYYYAHOI SSIU0OY AHOMIW ¥3ddn Qi-3id) zzv
- 3 o E1-30d) ¢zv
- EENTI v cdn
L wat
» e M
- 1 [T R A+ +HYIET Q35N 10
- vig e13S3HE 1 6 ] wawraso 2z
C 2 ewuaes a1 82 aeve *1353UsAS
L 2 esve N9 I0Afyeage RTEL]
B o5y
2w
- 2 evovi0@ ta o1 Y *3Y10
- €2 W1sASE B.l._ uz " TR ¥108AS
- . gAl ol [—G@ie1d) +iso
sz o508 Bl 0oowip et
- . vz ez
- ¢z easas Kb 142 b2 ﬁ NIIB1
[ veasive \A—
o (vese| WG| NAUUOZE § G3STAIY RXNEl 2 enpwovr <F
|31wa| - 43| 31va| “ wal 0114183930 % 033 [a3w] $34408 TYRIIS T0¥LNOD
I %2018 NOISIAZY

7861 ‘1aquiaideg
Tenuely g9¢-FWAX

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



L J0 Z ¥99yS ‘onewayog (NIV) 09¢-3WAX

D

H HUEL
@ s !
s KL
H { .
Nl (NTH) @95-3NAX -
io |&
*ﬂm JTLYMIHIS 2
E H
z
- WOORX [ETR
813
T T e | musoes T e e T
L. (] esva 1
L vadne
- 920
o wedvgjEt
- *1n0NIv1(ZZ-Y1d) A o w0 ﬁ._ o .
[ i T T2 o0 T 7 60
o zcave R ¥
0 L4 0aave
n L eNDNIYL 4
I~ [
I 34 100m0r
- £] saamu S
= ¢ enzang J
» ~isae
- s sos Kt gCean | ¢
N T ~gsae ¢
- vasve  veave P
o vadve —  wsase
- 92n
» . e13508 @'lllwéAr_ Can
- vedved! veavept v nlhn.
- 13 T EE) ] ewovioe
- et ¢80 e T
L 7% y2n [ € sz 1% gon @[T oup3El L
- e af ral] [ e oy
- d d d
r v r m N ~_] auz08
- N.;L _ 24a £
n v
- WIZINOHONAS 3903 ¥3ITdHUS 123135 Quuod
B SNITIVYL 1037135 Qub08
L s wts K- = 60
[ \_f s —J mnie ¢
- a93ve
- o cen | !
- +73501 WY 4
B 894vL e
w
- A
o NW A nse
- A
I 03sn LoN w FIONe  20akzeace .Flzu
o a3sn LON wfF— 10 A
N I wowi080 m_lll._ o vl =] s €
- | +%2¥1040 5 T ° v e
S e8LSHA nTJ 7T 0 1 ﬁIIO g |
o 03sn 108 »B— mmemany 1 | LI ] '
n a3sn 10N an — %1 i1 S g '
n s LA 21 =] 448 \
2 S | £1
- ¢ ewova CF 7T # [ M —KJ eaziau ¢
L vesiivg A
O ST 4 ) AT
1 | L33HS 33% | RN T INg
w0l o[ 34vo| “wo| MOLLITNIEN [ o 033 a3 zopcnmumwnmuw“.mmw“w»m
%3018 NOISIASY

#1361 ‘1oquardag

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



[Sue]

£ ¥0 € 193yS ‘Ol1ewayds (NIV) 09¢-TWAX

v
186-G6952L

(NTY) 995-3UAX
J1LWMIHIS

e ePRX

TTTTTTTTT

TTTT T PTTTT

TTTTTT

TTTT T T T T T I T T P LT T I T T T T T T TP T I T T T rTTiTTTT

T1TT

PRSI T

;.

| 133HS 33§

1 | 1

|

[3iwe|¥3{21%a] wa[ Wo114183930

1

“ow 831 [a34]

%2078 NOISTAIY

syl

WIATHO ¥IQ0IIQ LdN¥WZINT

HLU ane
Hl ans
13 A
H ans
H awe
H
H aNs
H .
xxxxxx o ong
“1 73108 335
! | aNs
10298 (TT=qiq) Sdn " [ aNe
[Tor—— RE '
Nieos (I dEid) | zog— ' " “ )
[or—— v o
10298 T T4id) L H ! .—. | axs
'
1298 “TTgia) il 16018 AS+ - . _ ane
wnotos (L-8id |row | " s
nrieg (9-9id) " ASZ i "
[ [JN3 § +
1nowsg "H_Ev aT | 1 ! ase
niese (Y -81d) H !
f AZL- —t * | ASe
vah 1 | .
opa (T-wi ¥10 9 AL | n As
e (2=41 ans %A G e-age L " H AS+
200 (€~ ' i e} i ! A+
==
s C _ s 2 o erow 1 !
vwo (5~ v w e 1 1 A60LS ASY
se0 (3-8 B 5 —vop-} FW “ va 1
[ Aang
soa (CL-Yid)—_ ¢ E LIy oy [ + Azin
wa (Ce- . a LN n M ! .w. _
+ =
C-Se9SINL S Azie —— €31d) azi+
q enstun
SH343n6 $N8 W1YO 5] wwaune
[ :h
% ~21d ¥1g 9
aNe 23A LT eage oHOUd
sa (C2-3ld sans EELY S gt [} FT \1 -
#o (€91 ie w v " By _.|I|O
tig (v-30) I @ ona 11 giicL 1 B T ﬁ]ﬁ 208
20 (Cs- 9 v q/a-ﬁugn €0 910 1y fo con
aa (- 58 5 w310 vl —3
MO et 9 o LUy gL S (% ~J vee
sto (Ce-214 ¢ [ Tor—~4-ow w0 ke <] eva
T-SYISTNE Tosz WOW4 ¥IT4IINIQL FINOOM
s
<] s1353u0
£ suowa
owasas (B =51d) ] v1uis0y
_H:H L] anasnt
$ [N
. 5 W a2 £] naunt
0350 10N ¥
s NAMI AW-._ N9 oA gyeeAse woNe IMiggeas €] 1sutas
81 atbe S O 2] s300u
v 1suLds o8 ae i LN e AL zel
(<1 0z SN Y2
s:n v PA'LN AL 21 £] 12008
+  e300M oc i B S [T T
of ot f—— vt el 7] ss0e
[ 0y as b —~me DYSERTIE
v Laao oy av [ vow Uz iz
a5 b8 a2 eerll LA
038N LON wi [ N T socouaze 2 le._
cLese YezsIve %3013 7HN 8 e
318 wo g w3158
(osey #aa-sios £} ¥31$51938 Sn1vLs 712 (n
nue K} L a
¢ u31S1930 10WINOD '
w.
aNg DA e ImAGe
o081 (¥2 - I_.vll_ . 91 2dA
osou1 (32 - ,‘j ]
i d a “IN11
osoul (92 - j w T g
evour (2z- ij e en T —L] za3am
ocoul (92-914 m . g v
szou1 (§2-81)r— R v —] er311
s1tu1 (FC-81d ) Zly

-

n e «

v e v ow

#3671 ‘1aquiazdag
Tenue 09¢-AWAX

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



£ 30 4 199YS ‘Onewayds (NIV) 09¢"IWAX 9-0

zen1¥s
3 $3297d ¢ WILdAL
H b SU3 S594AD
sl <] su0um <
13 - ¥ILHIANOS 30 0L 30 YSIYL
(NI8) W9S-TWAX H 24
; ITLUNIHIS elsl — -
i A e ]
[ E@@? HAY <] eno0u s
H -
510 a1 ;”w J 13004 ¢
7190 1ua 300230 3008 9NIlW¥3d0
1x3 - 01
o ]° ! .._ aHa 30 frpeease %. HOONYY = 81
N asier €A 9z 035 - 10
r $dza zen |nn" 319N1S - 00 7 e300 ¢
s anos CH— D Yy
L R b
[ SCISTIVE
t— HUHINA s
= visTeL sl <3+
85 as
- ” T <] e1w ¢
- 2657%¢ 51
- +¥383s 52y
» »95I9L
L. ”N..\/__ . okl <] ssuLds <
- £on
L s essuss CH— ‘/Lﬂn < er3s3u8 ¢
- a#STVL
- ISt
- v s
- ¥300230 XAH WIINI¥IAITC aNg DA G =S W a3 1)
- —dq [ 224 ASH
Y L vl
- P 1> ar
- v I Yo grr o (3 LR
L ¢ s C— ./.(:_L\n z N H %@ oen 1 o LN
L €SIV < 4Ly
| #osTHL » 19795 [~rew 2190 ey
L e AL)
- v
'
[~ ¢ e Y ¢ Heot Mn
- N__Ygr A5+t AA——g
- aes1re "2y L615T0e
- YISIWL
L )
N T
- 9 1am o
- < TN by 130
o awstnL 2 i
- " o ra LI =T 7 A8
- id3 i k] 4
L 3 m» “n u LN . T
- 9 gan (J— [) 3 [LLI N 1 — 198 < 3 Vi
- o O b tom L 90T
r 8osTve 65150 Foe soft—7
- R
- ¥300330 XK 03ONI-ITONIS Wr=rvaon
b= . L L
- L'y ook SIHILYI/UILNAOD TINNYHD
4’9 teM ToW
ey 2o J " L
- o—rgu ?
[ ¢y vrewn O ne 3
- s enwnaos [D— H. h: voseL
- ai 8z
- “ 1 NW-A, ONg Ay ease
L ¥y :
o | T ¢4 I () 008 €
As A.\.WWWWL% :z.m_ oz T o e - s8¢
[ L LLLLLLT " - H l— <>
- b= gLy 1w [T SO giON  dmGpease | e s
LN sul) N
o g 2y 2o 7 va (> £08 ¢
o T34 i To k1 | (> vag ¢
- w2 c ) PO TqER 9N g T > 608 €
- vezs e 9 20 Q908 <
b 5 -ex m ! ey | ————— a8 ¢
- 9 X
N €A EQ v_.% ] 18—}
- 9 -ax m» 2 8 = v
N » -~ (] | S— Y sListhe
N SdA
¥l Rive
- “R1sWeL Lt
- Fmd TR 4 4t
b 1Aams 3 bd Y
3wl ]3] LI Tow 538 Jiaw . 4300230 NIvS
%3678 _NOISIAIY T

#86[ ‘taquiardag
Tenuein nac-JWAYX

. Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ..



47D £ J0 ¢ 193yg o1rewayds (NIY) 09¢-IWAX
2°NIYS
H HURE
G e e

1930 177
¢ noe-cas €3 | vor—gior oy B
bzoa—319L 10 QL +isog 1
b EH ¥300330 S5IN0CY w508 ¢
2 S
v
il a I +0938 ¢
vEsIee
£ sHIIHOY o smd 2
v SHUHIUA 21 [T
HOLY BOLIIA LdNUNILNT ] ¢ .
¥ oNUHOOY 1 Zva 1
Y0 o0 SUT
¢ e1v1SQY 2 s1 vg 1
20 vl
vog eaun mu Mw < e
¥OLUHUAHOD T13ATT &{ $0 91 —~J sve
3903 IMONNIY 4 dNHBIINE
8101199
ﬁl T {Denot08 2%
FONS  J0A[5T-wmASe
oY
a-y
6y
2 sa3um (G— —eos o
Yyin zafil
o< mu T
1o (37 L
2u [E1
5 ~Fo ol
Y sesTee s
43 3903TRONYDY_LdN¥YILNT
¢ aaau—
SIHILINS 193138
€ A 1337 LdNYYIENT
< SG:AU\|—‘

12280L

HOLUYINIY 3SInd
NOISYIANDD LuWLS

1228704
AYT30
ONILLIS
YIXAHILTM

" T
° [
s e Ll
veswe |O
SdA

44 NOISHIANOD Luwls

¢ asng CF—

s
T 1ams 338 | R 2
WO114143830 | “ow 033 a9

IO NOISIAIY

YLSNL
+aSTYL °
99N 1 ¥
cen| 87 7 gen [T
¢ ot CG— IO o =0 [
80STYL 4
»
€ wanr O SdA
44 1dnYYILNT
NOISYIANOD 40 QN3
¢ andint (——
— ron
s 203 <Y JA_ {Je203 ¢
ve'E
V vosIvL
asz | asz &y
[ IR t ' 3
a.u._.«%u.ﬁ 45 88S4L
ASs , . 57] 924 ON9 <] »15%00 v
swedf!
1
¢ 1av1s b e T -] s <Janod v

#861 ‘Jequisrdeg
Tenuely g9¢-IWAX

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



£ 309 39948 ‘Olewayds (NIV) 09¢-IWAX

2Ny
~ {my
§|1e0-gosszL = B . . . s a e s oo s e o a8 o o g8 ae s 8 o8 o g oo o g aop
s X ¥ x ¥ ¥ =z ¥ ¥ ¥ x z ¥ ¥ X % g ¥ T I ¥ I T § ¥ & £ & ¥ & 8§ X & % &I
1 - - - r T .
(N19) 895-3HAX @ x ¢ » ¥ p ¢ ¥ - ® iz eg LI I 5 &I 2L 5 X256 5 & X6 o EoOZ
YUIHIS e o = = e © = = 8 © = =
bod i 2] o o o0 0o»0 a o ao» 0 a» o0 o320 a» o aora os 0 o» 0 o»0 opo o»0 o
z zex zez xexr ez Zg¥ $2= g% XE3 Tgs $2* fgg §¥r g §EF 3
S RNEY 3% UEBI 38 e85 83 «5a 5 ] S5u ~o 52 8 5
@ R AR BB A AR GRR AR = ARE ARG =y AR ARR AR £
| ol bl o : ol R Gl ol A it ] R b i i R e ol N o R il R
] t st 13 t LR K X1k K 1 ' A TR TRtfEe g i ]
& | editd i U] U] UiuE®| N [N f = ]~ o | ] = ,. |
9 & BN S Ha)  CHOiE)  ReRe) e Glane hole)  leflefle)  Aule) )
- > 4 > 9 — 9 ﬁ anln ] 4 — 4 — 4 — 4 - 4 — 9 ~
- s 152l b 1ot Fat 1 B3l Jaft (a1 3] I i~ sl 15 b 3l 1T TR
{ rm & 3% SN s a 3 & 1m_ it il tHRE | tHRE HIEE IS H &og
i O 2 SN 2 118 e [ g I i N o O o 0 02 18 o ] N e T 2 B pe| P Bl B4 [Bepx @ Qe
- 4 11 |
u g ool E || |l (3| b 7 | |E |Ee
[~ S-90S1H 24 N ] 1k 1) i 3 H » et 3 Sl S
- £3498590 e B g ol Tl bl - _.%ﬂu I a2 difY AR T s-vesiu
- xnw 122 125 1 & 123 I3 & _ru;__ ISE) | BE 122 12 ravsecea
147 ¥ aih E] [t 1E] sl h % 1) Xau
o 2181 r ™ B :
TN
- SNl {g ¢
L g NI
- vIND |5
TAENT
I~ CANI 7
v g D——————————gy| N3 2 f3 2 M
v oun 71 v . TNt
[y 1o 1AL - v ont
= N
"y 2ou &2 o i
v vrcou” il ¢y ML T \
csn AN
- 100 ot
r ¥ 4 ot
- A AS1- ANY
- oS “ = oint
o Lo Lol 74 131
r T
- ST 189 sntles
L. + Flzemt
[ ' 77| ane Wi fzz
ARS H\ 7 CINT
- Lo Nt Ty viND
n T $82 ¥
N N1 fy7
- + AL
ASt ASLe IND el
L S ASLe [T
— ¥3XINIILIM LONT SOTWNY ¥IXITILLINM LNINT 90TuNY g
L —J2ou ¢
by -ox{
v -wx
Ty ey
v =1X|
C - .L
- % vy 29 oo 1v}
[ ros |t amst I .
r 2%) 0T, [~Z]|vino zie
» AS Lot cls o5z
L. st LI
- o025, ° vist-
r o0 g3 2L TR
L %lldo ze
- atee- . ”
$ %18
- nﬁ CQH ezn ,%, _.W 1 P
- p——] 434 v22T, £29 " sycine
r [ A g 138440 Iy NoSCd NESE 4
- 93T 10T LMD ’ A SNTIT
N Ag1- A NI VWA on (3T M
- 8 ¥t 7]
s 0 DO—————————— /s 100 Z|Hno
I ¢ H vy - Mn:,
[ 8423HS &w 4
e owe— tex) N1
I QT0H ¥ 3Tduds HITITIAMY NIVO 03XT4 Aste T iazin ”°s
“ ASLe 4185 ASLs
o 808021y 1t
+—t—t + HOLYANZLLY JIHVNIYES0Ud ] 0
T34 Uit 3 ¢ ASte 3 deomrcte SYTLA114HY MIFING LNNT NIVS ALINA
g ¥3141 14w 3 oAt
[aivo( ¥3[31va]"va| Wo114142830 “on 0ax |3y 1LLNINIAAIO NI¥D ALINA 19 [33)
%3079 NOISTAZY

7861 ‘Joquiairdag
Tenueiy g9¢~JWAX

Guaranteed | (888) 88-SOURCE | www artisantg.com

Artisan Technology Group - Quality Instrumentation ...



60

£ 70 £ 193Yyg ‘oriewayss (NIV) 096 -HWAX

ZN1us
3 ) oo RG] a0 A o o o a o a0 a0 R | a o A a  a a a ) a o 1)
L1314 = Z oz x zx z = T oz x oz z oz r z z =z x =z x = x oz x T x x T x T oz z
HHEBE b G oou @ N NN NN N & N N NN NN R NN N~ Moo= = 2 z Z Z Z z
2y R A S T R - O R - - - - - S
H I - T z [ T oz x ez R Tz z X x Foox x ez x
91 995-3AX HE s s 5 X X § §& %X £&§ 5§ %1 I 5 & % %2 5 5% X5 5 % L6 s & X6 e I X
u L4 » 0 a»o0 a»0 azpa ana apa a»a a»o aro aro a»o a»a oo aro a»o opo a 2 =
TJLLYUIHIS o ~ @ x x x rex e Tazx T oX ern Tax e X xeox Iox Iex z x T ex T exT X e x T z =
HEM e zexr xeox zar oL X% SEF $28 G%d €=z: Fzu wE2r $z2& Gzr o uz: z 5
xe|e EXl R 8O u NS~ €G-~ "o e R- ®a~ PR ® o~ LR LR roa sou NOw 0T =
e e mvomren H MM & & 0 o o) 6o o &
WESAK i e 2 FRR ERR RE ‘ PR AR BRE RER AR BRA ARR RER FRA @
e T 1Rt thifgt ) Ik A 1 ! TRt ) 1 ! 1 1 e g 1
s ol e [fels| b P T Y 8 2 I Y ) I MNE M
()|~ (*) #HNA ) Mo A®) ») (MRS *) a) ») . N, RN ¥ ) © (@PA®A ~ ALK > N
- — 4 — S_— 4 b (4 — —_ 9 e 4 —
o uzz £ 3 E TRE b TS = b B T T (R g T e
2 | £ § E HREEEEHEERE RN REREEREREEREREELE B
[ ezu 23 | 2Y 33 3 23l |34 38 |34 34 34 134 34 |38 34 38 34 39039 133 3¢
r 4 "3 l o9 i DA TN
- @ f} 370 [35] [97a] [922] (3] (93] ol o] ol i o] o] ol
- [ 123 138 123 133 133 123 123 135 123 _w _pm _..m 3,
I S-98SIH t 1] [Tou} V) Vo] [130] U] [Vaad 1] [Vaal] [t y U £49 =
: s e SR R < R N - R R I~ R = g
- _.\m ; [ I; [}
r Py J i 39 is & 1% 1 o r=) 14 134 1 1 4 xaw
- Loyl emt
o sINE ¢ s
2N
o YIND v
- Tent
- Nt t
F v 2Dy 3 L]
- zit ot w3 f————Jeau v
L v oo 71 9% LNt 2
v ok 51 v N Aot sl
- v awi 2 8iNt gy w fyr—
- L 7 [l 26
v v/euu v €Y NI . by T
" 180 TN KT
- 9 zou 1no on1 2
- < 8 * ent 25 ino [Drow »
r TAAsL- 1 ey
SUIINT  Asi- [z ASI-
N IRy ARG
L. ) ralaLL Lo
[ N LS
- < lzint 8¥2T ¢¥3 A
s one Wl 7y +
- a2t ong
B ont by A0S
- -4 Flvint vl el
B L T
- G4 Hem 2837 €59
- T{Ase N T +
L N 19T Aty ASLY
- WIXITTLIN LOJRT SOTUNY
- —o
1 Ian‘am
- s
L. AWV —Jows 9
L « NW —Jivwis &
A <D s303 s
o P s, . 002500
- ez 121 v et #.H_ —Jono08 S
N > g
: 2] [ =
- ' ' aws T > 2t-z0830y oNg 23Afyrmaon
N A A 23T 9237, . N9 Z100 434
- 3 3t (1 o 24
3 ~- A8 ¢ 334 14618
I~ (1% €3 FE1Y T
- W13 1x3 203 brz
r 690 | oror | erse | weeo9n) ezisr| waaknr [y $isINg [ TRE)
- o ERCTCIFCLU PPy
- ARLY AST [ARL - B AGTZF | AS - 4| 3J9NOY RoJ v
ta 20 Mu”" 24
- L >4
- Frov nive ViLE
| n » €0 cuefe <] eustHou S
[ 21y 3T sk
[ wiefy
- As1- " - —g{ A sy
- L L L
o %» soT, T, x et
L si1g
~ anl o4 _.H tutefy
- a03T, 13T, 2T 21110 ‘.M
o R s ASLH 3 L 2R > aas-st08 €
1 w0 | S K
Sival v iva] val wiieen3 | BTN V3LUIANOD T611910 01 90WNY ASe
%3018 NO1STA3Y 2 SU3A406 vLYG

4861 ‘Jequardag

Tenuely 09¢-FWAX

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



XVME-560 Manua

September, 1984
Appendix D
QUICK REFERENCE GUIDE
EVEN oDD
Base + OCH 01H
Module
Reserved Identification
Data
3H 3FH
40H 41H
Undefined
7EH M
Status/Control 81H
82H Interrupt  Vector 83H
84H Channd/Gain 85H
86H Data High Byte Daa Low Byte 8MH
Undefined
3EH 3FFH
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XVME-560 Manual
September , 1984

Table D-I. AIN Jumper/Switch Ligt

Jumper/Switch

Use

JB

J2A
J2B

J3A
J3B
JAA
JB

J5
J6
J7
J8
J9

JIOA
N[[0]2]
Ji1
J13
J14A
J12

J15
J16

Switch 1
Switch 2

Enables IACKIN*/INACKOUT* daisy chan (dways
installed).

Memory mapped operation.
Short 1/0O  operation.

These jumpers sdect the kind of digitd code that will

be produced as a result of reading an analog sgnd (see
Table 2-9).

Thee jumpers sdect one of the five input scaling
ranges used (see Table 2-8).

These jumpers sdect between single-ended or
differentiad input (see Table 2-7).

Test purposes only - JI2B  dways inddled.

Used in grounding channd zero for a ground
reference (see Table 2-10).

Interrupt Level Sedect switches.

Address and Address Modifier module compare switches (see
Tables 2-2 and Z-3).
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Table D-2. Interrupt Level Options

Switches
3 2 1 Level
0 0 0 No Level selected
0 0 1 Level 1
0 1 0 Level 2
0 1 1 Level 3
1 0 0 Level 4
1 0 1 Level 5
1 1 0 Level 6
1 1 1 Level 7
NOTE

Open = Logic "1"
Closed = Logic "O "
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Table D-4. Base Addresses

Switches VME base address in VME
SALS) XAI®) &A13) 3A12) 2A1D 1(al0) |Short /O Address space
0 ] 0 0 0 0 0000H
0 0 ] 0 0 1 0400H
0 0 0 0 1 0 0800H
0 [/} /] 0 1 1 0COOH
0 0 0 1 0 0 1000H
0 0 0 1 0 1 1400H
0 0 0 1 1 0 1800H
/] 0 0 1 1 1 1COOH
0 0 1 0 0 -0 2000H
0 [} 1 0 0 1 2400H
0 0 1 4] 1 0 2800H
0 0 1 4] 1 1 2CO0H
] 0 1 1 0 0 3000H
] 0 1 1 0 1 3400H
0 ] 1 1 1 0 3300H
0 0 1 1 1 1 3COOH
1] 1 0 0 0 0 4000H
0 1 0 0 0 1 4400H
0 1 0 0 1 0 4800H
0 1 0 0 1 1 4CO0H
0 1 0 1 0 0 5000H
0 1 0 1 0 1 5400H
0 1 0 1 1 0 5800H
0 1 0 1 1 1 5COOH
0 1 1 0 0 0 6000H
0 1 1 0 0 1 6400H
] 1 1 o 1 0 6800H
0 1 1 0 1 1 6CO0H
0 1 1 1 0 0 7000H
0 1 1 1 (¢} 1 7400H
0 1 1 1 1 0 7800H
0 1 1 1 1 1 7CO0H
1 ] 0 0 0 0 8000H
1 0 0 0 0 1 8400H
1 0 ] 0 1 0 8800H
1 0 0 0 1 1 8COOH
1 0 0 1 0 0 9000H
1 0 0 1 0 1 S400H
1 [¢] 4] 1 1 0 9800H
1 o] 0 1 1 1 SCO0H
1 0 1 o] 0 0 AQO00H
1 0 1 [¢] 0 1 A400H
1 [¢] 1 0 1 0 A8COH
1 0 1 0 1 1 ACOO0H
1 0 1 1 0 0 BOOOH
1 4] 1 1 0 1 B400H
1 [ 1 1 1 0 B80OH
1 Y] 1 1 1 1 BCOOH
1 1 0 0 0 0 COO00H
1 1 0 0 0 1 C400H
1 1 (1} 0 1 0 C800H
1 1 [0} 0 1 1 CCOOH
1 1 0 1 0 0 DOGOH
1 1 0 1 [ 1 D400H
1 1 0 1 1 0 D800H
1 1 0 1 1 1 DCOOH
1 1 1 0 0 0 EOQOH
1 1 1 [ 0 1 E400H
1 1 1 0 1 0 E800H
1 1 1 ] 1 1 ECOOH
1 1 1 1 0 0 FOOOH
1 1 1 1 4] 1 F400H
1 1 1 1 1 0 F800H
1 1 1 1 1 1 FCOOH
NOTE
Open = Logic "1"
Closed = Logic "0"
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