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Chapter 1

INTRODUCTION

1.1 INTRODUCTION

The XVME-530 Analog Output Module (hereafter referred to as AOUT) is a powerful
D/A module which can generate eight 12-bit resolution analog signals. Output can be
either voltage or current. The following output voltage ranges are jumper-selectable
0-5V, 0 to 10V, +2.5V, +5V, +10V. The jumper-selectable current range is 4-20 mA.
The eight output channels are optically isolated (300V) from the digital logic.

The gain and offset errors are both adjustable to zero, and the maximum overall error
is 0.5 LSB.

1.2 HOW THIS MANUAL IS ORGANIZED

This chapter provides a functional overview of the AOUT and presents the features of
XYCOM's Standard I/O Architecture. Operational aspects of the AOUT are then
explained in the following fashion: f

Chapter 2 - Installation -- Presents information required to position the jumpers
and switches on the AQUT, and then install it on a VMEbus chassis.

Chapter 3 - Programming -- Presents information required to program the
AOUT and output analog signals.

The appendices at the rear of this manual provide information on XYCOM's Standard
I/O Architecture, VMEbus connector/pin description, module schematics, and a quick
reference guide to the AOUT's jumpers and registers.

1.3 OVERVIEW

Figure 1-1 shows an operational block diagram of the VMEbus compatible Analog
Output module (AOUT).

1-1
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Figure 1-1. Block Diagram of the Analog Output Module

As can be seen from Figure 1-1,

circuitry specific to the AOUT.

the AOUT consists of the Non-Intelligent Kernel
which is standard for XYCOM' non-intelligent VMEbus modules, and application

1.3.1 XYCOM Non-Intel**zent Kernel

The Non-Intelligent Kernel is basically the interface to the VMEbus.
the necessary circuitry to receive and generate the signals required by the VMEbus
By simply adding the application circuitry (in this

specification for a 16-bit slave.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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case D/A circuitry), a VMEbus module is complete. The Non-Intelligent Kernel has the
following features:

Control and Address Buffers
Address Decode circuitry
Control/Status Register

Module identification information
Pass and Fail LED indicators

The XYCOM Non-Intelligent Kernel is described in further detail in Appendix A.

1.3.2 Application Circuitry

As Figure 1-1 shows, the application circuitry consists primarily of the following:

8 D/A converters which perform 12-bit resolution D/A conversions
Data latch to store the digital data to be converted to analog

Channel latch to select the output channel over which the data will be
output

Optical isolator to isolate between the digital and analog circutry

Timing controller to transfer digital information across the optical isola-
tion boundary to the D/A's

1.4 FEATURES OF XYCOM'S STANDARD I/O ARCHITECTURE

The AOUT and all XYCOM I/O modules conform to the unique XYCOM VMEbus
Standard I/O Architecture. This architecture is intended to make the programming of
XYCOM VMEbus I/O modules simple and consistent. The following features apply to
the operation of the AOUT.

Module Address Space - The AOUT and all VMEbus modules are controlled
by writing to addresses within the 64K Short 1/O Address space. A VMEbus

module can be jumpered to occupy any of the 64 available 1K blocks.
This block, known as the I/O Interface Block, contains all of the module's
programming registers, and ID data. Within the I/O Interface Block, the
offsets are standardized so that the user may expect to find the same
registers and data at the same offsets across the entire XYCOM VMEDbus
line.

Module Identification - The AOUT has I.D. information which provides its
name, model number, manufacturer and revision level at a location that is
consistent with other XYCOM I/O modules.

Status/Control Register - This register is always located at address
Base+81H, and the lower four bits (two Test Status bits, and a red and
green LED bit) are standard from module to module.

A detailed description of XYCOM I/O Architecture is presented in Appendix A at the
rear of this manual.

I-3
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1.5 SPECIFICATIONS

Table 1-1. Analog Output Module Specifications

Characteristic Specification
ANALOG OQUTPUTS
Number Available 8
Optical Isolation 300V
Monotonicity Guaranteed
Accuracy

Resolution (1) 12 bits

Overall Error +0.5 LSB +.0122%
Conversion Time(Z) 42 usec

Settling Time (to .01%, into
resistive load)

Voltage Output Characteristics
Ranges
Output Current
Offset T.C.

Gain T.C.

Current Loop Characteristics
Range
Offset T.C.
Gain T.C.
Load Resistance Range
Load Regulation

Digital Input Coding
Reset

Electrical
Power Requirements

Board Dimensions

Temperature
Operating
Non-Operating

30 usec. max. (current mode)
8 usec. max. (voltage mode)

0 to 5V, 0 to 10V, +2.5V, +5V, +10V
SmA m1n @ +10v

30 ppm/ C (bipolar voltage mode)
15 ppm/°C (unipolar voltage mode)
50 ppm/°C

4-20mA

30 PPm/ C

50 ppm/°C

50 to 525 ohms
.808 ppm/Ohm

BIN, OBN

All DACs are reset to 0000H at power-up

or system reset

5V +5%, Typ. 2.6 A (with outputs at full scale
in 4-20mA mode)

NEXP Board Size (160mm x 233.4mm)

0 to 65°C g 32° to 149 °F)
-40° to 85°C (-40° to 158°F)

(1)  Overall error is specified with gain and offset trimmed and is defined as
the deviation from a straight line passing through the end points of the
range. It is expressed in terms of bits and in terms of the deviation as a
percent of the full scale range (i.e., +.5 LSB is +0.0122% FSR of a -10V

to +10V range).

(2) Conversion time is defined as the time required to transfer 12 bits of

data across the optically-coupled interface.

It is measured from the

time the low byte is written to when the analog output first starts to

change.

Artisan Technology Group - Quality Instrumentation ...
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Table 1-1. Analog Output Module Specifications (continued)

Characteristic Specification

Humidity 5 to 95% RH non-condensing
(Extreme low humidity conditions may
require special protection against
static discharge.)

Altitude
Operating Sea-level to 10,000 ft. (3048 m)
Non-Operating Sea-level to 50,000 ft. (15240 m)
Vibration
Operating 5 to 2000 Hz

.015 in peak-to-peak displacement
2.5 g peak (maximum) acceleration
Non-Operating 5 to 2000 Hz

.030 in peak-to-peak displacement
5.0 g peak (maximum) acceleration

Shock
Operating 30 g peak acceleration, 11 msec duration
Non-Operating 50 g peak acceleration, 11 msec duration

1-5
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Chapter 2
INSTALLATION

2.1 GENERAL

This chapter provides the information to configure the AOUT prior to installation in a
VMEbus backplane card cage, and presents the installation procedure.

2.2 SYSTEM REQUIREMENTS

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

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

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

-—- OR --

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

2.3 LOCATION OF COMPONENTS RELEVANT TO INSTALLATION

The jumpers, Address Switches, and connectors on the AOUT are illustrated in Figure
2-1.

2-1
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Figure 2-1. AOUT Jumpers, Address Switches, and Connectors
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2.4 JUMPERS/SWITCHES

Prior to installing the AOUT, 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 of the Address Switches.

° Privilege level required to access the module, selected by switch & of the
Address Switches.

Analog to Digital Conversion Options

® 8 jumper blocks (labeled J5 through J12). Each jumper bank selects from
the following available output voltage and current ranges:

4-20mA current loop

0-i0V
0-5V
+10V
+5V
+2.5V
Table 2-1. AOUT Jumper/Switch List
. Jumper/Switch Use
Jl Not used on the AQUT.
3z2B Jumper J2 must be in the "B" position for proper
module operation.
33, J4 Not used on the AOUT.
35
Je
J7 One jumper block per output channel.
J8
J9
Jio
Jl1
Ji2
Address Switches Address and Address Modifier compare switches.

2-3
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2.4.1 Base Address Switches

The AOUT has been constructed in accordance with XYCOM's Standard 1/O Archi-
tecture (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 AOUT's "Base
Address" equal to the beginning address of that block. The Base Address is selected by
configuring switches 1-6 of the Address Switches (see Figure 2-2), as shown in Table
2-2.

NOTE

Switch position 8 must be set to the "Closed"
position. Switch 7 is described in Section 2.4.2.

BASE ADDRESS—L

4 5 6 7 8

2 3
S REE R R
B EEEE

Figure 2-2. Address Switches

.

Table 2-2. Base Address Switches

Switch Address Bit

Al>
Al4
Al3
Al2
All
AlQ

= NW e UL

NOTE

"OPEN" position equals logic 1, closed equals logic
0.

2-4
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2.4.2 Supervisor /Non-Privileged Mode Selection

The AOUT can respond only to Short I/O accesses. However, it can be configured to
respond to only Supervisory access, or to both Non-Privileged and Supervisory
accesses, by selecting the position of Switch 7 (see Figure 2-3), as shown in Table 2-3

below. Available AM codes are all Short I/O codes.

Table 2-3. Privilege Options

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

2.4.3 Address Modifier Reference

The following table (Table 2-#%) indicates the actual VMEbus Address Modifier code
that the AOUT will respond to based on the position of the two options discussed in the
previous two sections.

Table 2-4. Address Modifier Code Options

Switches Jumper Address Modifier Code
7 8 J2 AOQOUT will respond to
Short Closed Closed B 29H or 2DH
I/O Open Closed| B 2DH only

2.4.4 BGXIN/BGxOUT and IACKIN/IACKOUT Daisy Chains

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 AOUT, and are
hardwired together on the module to allow the BGXIN/BGxOUT Daisy Chain to pass
through the backplane slot occupied by the AOUT. 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 AOUT, it is not necessary to
insert these VMEbus jumpers on the slot occupied by the AOUT.

In addition, IACKIN/IACKOUT are hardwired together on the AOUT module.

2-5
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2.4.5 Output Jumpering

The AQUT's & outputs can each be individually configured in one of 6 different modes
by jumpering the operational amplifier buffer on the output of each channel into
different coniigurations. Eacn configuration is selected by placing jumpers across
certain points labeled A, B, C, D, E, F, H, J, K, and L, on the AOUT circuit board.
The diagram format below will be used to represent the jumper banks J5-J12. The
jumper configurations for each analog output option are listed in Table 2-5.

A A
0 A o o F o
o B o o H o
o C o o J o
TN TN
o D o (o} K o
AN AN
o) E o 0 L o

Figure 2-3. Output Jumper Configuration Diagram

The following table lists the jumper configuration unique to each mode.

Table 2-5. Jumper Configurations for Output Mode Options

Jumpers
Mode Chosen (all other output jumpers should be removed)
4 - 20mA F,H, I, K, L
0- 10V A, C
0-5v A, C, E
+10V A, B,D
+5V A, B, C
+2.5V A, B CE
NOTE

The AOUT will be shipped to the customer in the
4-20mA output mode.

2-6
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2.5 ANALOG OUTPUT CONNECTIONS

The module is capable of providing 8 separate analog outputs. The outputs are
accessible on the front edge of the board in the form of one 34 pin mass termination
header. The connector is labeled JK! (see Figure 2-1). The following table shows the

pin designations for JK 1.

Table 2-6. Qutput Connector JK1

JK1
Pin Signal Pin Signal
1 Chan. 0 Gnd 26 Chan. 6 Vout
2 Chan. 0 Vout 27 Chan. 6 IOUT-
3 Chan. 0 IQUT- 28 Chan. 6 IOUT+
4 Chan. 0 IOUT+ 29 Chan. 7 Gnd
5 Chan. 1 Gnd 30 Chan. 7 Vout
6 Chan. 1 Vout 31 Chan. 7 IOUT-
7 Chan. 1 IOUT- 32 Chan. 7 IOUT+
8 Chan. 1 IOUT+ 33 Gnd
9 Chan. 2 Gnd 34 Gnd
10 Chan. 2 Vout
I Chan. 2 IOQUT-
12 Chan. 2 IQUT+
13 Chan. 3 Gnd
14 Chan. 3 Vout
15 Chan. 3 IOUT-
16 Chan. 3 IOUT+
17 Chan. 4 Gnd
18 Chan. 4 Vout
19 Chan. & IOUT-
20 Chan. & IOUT+
21 Chan. 5 Gnd
22 Chan. 5 Vout
23 Chan. 5 IOUT-
24 Chan. 5 IOUT+
25 Chan. 6 Gnd

2.6 MODULE INSTALLATION

The XYCOM VMEbus modules can accommodate typical VMEbus backplane construc-
tion. Figure 2-4 shows a standard VME chassis and a typical backplane configuration.
There are two rows of backplane connectors depicted (i.e., the Pl backplane and the
P2 backplane).

2-7
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2.6.1 Installation Procedure
CAUTION

Do not 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, determine and verify
all relevant jumper configurations and all connec-
tions to external devices or power supplies. (Please
check the jumper configuration with the diagram
and lists in the manual.)

To install a board in the cardcage, perform the following steps:

1) Make certain that the particular cardcage slot you are going to use is clear
and accessible.

2) Center the board on the plastic guides so that the solder side is facing to
the left and the component side is facing to the right (refer to Figure 2-4).

3) Push the card slowly toward the rear of the chassis until the connectors
engage (the board should slide freely in the plastic guides).

4) Apply straight-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
slots for possible damage or obstructions.

5) Once the board is properly seated, it should be secured by tightening the
two machine screws at the extreme top and bottom of the board.

2-8
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Figure 2-4. VMEbus Chassis
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Chapter 3

PROGRAMMING

3.1 INTRODUCTION

This chapter provides the information required to program the AOUT, access conver-
sion data and perform calibration. This information is presented in the following
fashion:

° Discussion of base addressing and I/O module address space

o Presentation of module address map showing programming locations
. Generating analog signals

° Reading the status of a D/A conversion

° Calibration

3.2 BASE ADDRESSING

The AOUT operates as an I/O module in VMEbus systems and is therefore located in
the 64K VMEbus Short I/O 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 AQUT is alloted a 1K block of short I/O address
space for its own use. This 1K block of short I/O address space is termed the I/O
Interface Block, and contains all of the module's programming locations. Figure 3-1
shows the AOUT's I/O Interface Block and its relation to the Short I/O Address space.

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

For example, if the AOUT is located at Short I/O Base Address 0400H, the address of
the Control/Status register is 0481H (base+81H).

3-1
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EVEN ODD
Base + O0H ' OlH
' Module
Reserved ! Identification
Data
3EH . 3FH
40H 41H
Undefined
7EH , I 7FH
80H Undefined ' Status/Control . 81H
82H | . 83H
Data High Byte ‘ Data Low Byte :
84H " 85H
Undefined
3FEH  3FFH

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

The AOUT /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.

I.D. information (base+01H to base+3FH): These locations provide informa-
tion specifying model number, manufacturer and revision level.

Status/Control register (base+81H): This location returns the status of a
D/A conversion, controls the red and green LEDs, and provides board reset.

Data High Byte (base+82H) and Data Low Byte (base+83H): These locations
contain the digital data to be converted to analog. Conversion is
automatically triggered by writing to the Data Low Byte.

NOTE

Reading or writing to undefined locations may make
application software incompatible with future ver-
sions of this module.

3.4 STATUS/CONTROL REGISTER (base+81H)

Writing to the Status/Control register can reset the AOUT and/or control the red or
green LEDs. By reading from the Status/Control register, the user can determine
whether a conversion is still in progress (i.e., not completed).

D7

D6 |D5| D4 D3| D2 |Dl | DO Address: base+81H

Red LED (SYSFAIL*)
Green LED

0

0

Board Reset

Not used

Not used

Busy

Figure 3-2. Status/Control Register
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3.4.1 Status/Control Register Bit Definitions

D7: Busy bit: A logic "1" in this bit indicates that the AOUT is in the
process of making an D/A conversion. The level of this bit must be
known or checked prior to starting another D/A conversion, or the
D/A conversion in progress could be corrupted.

D6D5:  Not used.

D& Reset bit. This bit is a software module reset. Setting this bit to "1"
resets each analog channel to 000H. (This bit must be held high for a
minimum of 4 us.) Note that setting this bit does not reset the
Status/Control register. This bit must be reset back to "0" to release
the AOUT from the reset state. If the AOUT is jumpered for
unipolar mode, a reset will cause the analog output to go to 0V. If
the AOUT is jumpered for bipolar mode, a reset will cause the analog
output to go to -V max. (4mA in current mode).

D3: Not used.

D2: Not used.

DI,DO0: These bits control the red and green LEDs. The red and green LEDs
provide visual indication of a module status.

o A logic "0" turns on the Red LED (D0)
o A logic "1" turns on the Green LED (D1)
The LEDs should be used to indicate the following status (Table 3-1)
as set forth by the XYCOM architecture (described in Appendix A).
Table 3-1. LED Status
i !
| Status Bits LEDs ' | i
1 0 Green Red |[SYSFAIL* Status
0 0 OFF ON  ON Module failed, or not yet
! tested 5
0 1 OFF OFF OFF Inactive module
1 0 ON ON ¢ ON Module undergoing test
1 1 ON OFF | OFF Module passed test
NOTE

The AOUT is a non-intelligent module so all diagnostics
must be performed by the system host.
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3.5 DATA REGISTER (base+82H)
3.5.1 D/A Conversions

The D/A converter (DAC) can produce a voltage or current analog output. The value
of the analog output will be a fraction of the DAC's "full scale" output defined by the
digital code sent to the DAC.

The data to be converted is written to one of the eight A/D conversion channels. The
channel selected is encoded in the data word written to the data port address, as
shown below:

3 bit code
not Selects one of 12 data bits
used  eight channels:

000=Ch.0

111=¢Cch.7

X/ NS N

T l
DlS:Dl# D13 DlZ:Dll DI0 D9 D8 |D7 D6 D5 D4 D3 D2 DI DO

MSB LSB

N\ N\ /

base+82H base+83H

Figure 3-3. Data Port (Write Only)
(address = base+82H)

The Digital to Analog Conversion process will begin when the LSB is written to the
address Base+083H of the Data Port. For this reason either the entire word must be
written to the data port, or, if one byte is written at a time, the MSB must be written
before the LSB. Whenever the LSB is written, the last MSB written will be used as
data for the D/A conversion.

3.5.2 Digital Data Format

The AOUT individual channel output can be represented in one of six different analog
formats, depending on how the channel output buffer is jumper configured (see Section
2.4.5). The digital data written to the data port corresponds to the magnitude of the
analog output signal in a relation that is different for each of the two digital data
formats.

The analog output signals can be divided into two general groups; Unipolar output,
where the output has only positive polarity (e.g., 0-5V), and Bipolar output, where the
output magnitude can have a negative or positive polarity (e.g., +5V). Current mode is
unipolar. The formats are listed in the following tables.

In the unipolar mode the number to be converted must be encoded in straight binary
form (see Table 3-2).
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Table 3-2. Unipolar Modes
(Straight Binary Encoding)

Voltage Mode:

: DIl DO ANALOG OUTPUT
1 1.1 1 1 1 1t 1 1 1 1 1 Vmax * (4095/4096)
{1 0 0 0 0O 0O O O OC O O © Vmax * (2048/4096)
0O 0 0 0O 0O O OO OC OO 0000 ov

Current Mode:

D1l DO { ANALOG QUTPUT 4-20mA
1 1 1 ¢t 11 1 1 1 1 1 1 ) 4 + 16 * (4095/4096)mA
l 0 0 0 00O O O O Q0 O0O0 a 4 + 8 = 12mA
0 0 0 0 06 00O 0 OO0 O00@wW0 : 4mA

In the bipolar mode the digital value converted to analog must be encoded in offset
binary form. In offset binary encoding the negative full scale voltage (-Vmax) is
represented by binary zero. The notation is then represented by binary counting from
zero up to the maximum binary representation of all one's which will represent the
positive full scale voltage minus one LSB.

Table 3-3. Bipolar Voltage Mode
Offset Binary Encoding)

Voltage Mode: ;
DIl DO ANALOG OUTPUT
11 111111111/ +Vmax * (2047/2048) !
1 000000G0GOCO0 QI +Vmax * (1/2048) :
1 000000O0O0O0O0O0O0 ov
01l 1 111111111 -Vmax * (1/2048) f
;0 00 0O00OCO0O0O0O0 O -Vmax f
i 3

3.6 CALIBRATION

Each channel on the AOUT has two potentiometers used to calibrate its digital to
analog conversion. One potentiometer is called the "zero adjust" potentiometer, and
the other is called the "gain adjust" potentiometer. The calibration is done by
adjusting the zero adjust potentiometer and then adjusting the gain adjust poten-
tiometer. Calibration ensures that the analog output responds properly to the digital
input throughout the operating range of the digital to analog conversion (for the
chosen output buffer jumper configuration). Refer to Section 2.4.5 for possible output
configurations. Note each time the configuration is changed the channel must be
recalibrated.

The zero adjust potentiometers for each channel are listed in Table 3-4.
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Table 3-4. Zero Adjust Potentiometers

‘ R4l ! Channel 0
i R39 ! Channel 1
: R37 | Channel 2
} R35 . Channel 3
i R33 © Channel 4
% R31 © Channel 5
; R29 . Channel 6

R27 © Channel 7

The channel's zero adjust potentiometer must be adjusted first as follows:

Unipolar Operation

1) Load the data port with the channel number and with all 12 data bits set to zero
(see Figure 3-3).

2) Adjust the channel's corresponding zero adjust potentiometer for the lowest
value of voltage or current allowed by the output buffer jumper configuration
(OV or 4mA).

Bipolar Operation

1 Load the data port with the channel number and with all 12 data bits set to zero
(see Figure 3-4).

2)  Adjust the channel's corresponding zero adjust potentiometer for an output of
negative full scale (-FS). Table 3-5 lists the zero potentiometers for each
channel.

Table 3-5. Channe!l Gain Adjust Potentiometers

R40 Channel 0
R38 Channel 1
R36 i Channel 2
: R34 :  Channel 3
{ R32 Channel 4
1 R30 Channel 5
i R28 Channel 6
k R26 Channel 7

The negative full scale value will depend on the output buffer jumper configuration
(see Table 3-6).
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Table 3-6. Potentiometer Adjustments

Zero Adjust
Potentiometer Setting

Gain Adjust
Potentiomenter Setting
(pos. full scale minus 1 LSB)

4-20mA
0-10V
0-5v
+10V
+5V
+2.5V

4.0000 mA
0.0000 V
0.0000 v
-10.0000 v
-5.0000 Vv
-2.5000 v

+19.9961 mA
+9.9975 V
+4.9988 V
9.9951 V
49975 v
2.4988 V

In bipolar or unipolar operation the gain adjust potentiometers should be adjusted as

follows:

1) Load the data port register with the channel number and with all 12 data bits set

to one (see Figure 3-3).

2) Adjust the channel's corresponding gain adjust potentiometer for an output of the

positive full scale value minus one LSB (see Table 3-6).
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Appendix A

XYCOM STANDARD I/O ARCHITECTURE

INTRODUCTION

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

1. Module Addressing -- Where a module is positioned in the I/O 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 of specific 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/O modules communicate through shared global memory or the
dual-access RAM on the 1/O modules.

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

MODULE ADDRESSING

All XYCOM I/O modules are designed to be addressed within the VMEbus-defined 64K
short I/O address space. The restriction of I/O modules to the short I/O address space
provides separation of program/data address space and the 1/O address space. This
convention simplifies software design and minimizes hardware and module cost, while
at the same time providing 64K of address space for I/O modules.

Base Addressing

Since each I/O module connected to the bus must have its own unique base address, the
base addressing scheme for XYCOM VME I/O modules has been designed to be switch-
selectable. Each XVME I/O module installed in the system requires at least a 1K byte
block of the short I/O memory. This divides the 64K short I/O address space into 64
IK segments. Thus, each I/O module has a base address which starts on a 1K
boundary. As a result, the XYCOM I/O modules have all been implemented to decode
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base addresses in 1K (400H) increments. On an intelligent XVME module, address
signals A10-A13 are decoded, while Al4 and Al5 must be zero. (This implies that 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 I/O address bits are
decoded, while the remaining lower order bits are ignored. This arrangement provides
the correct address configuration to allow each module address to begin on a IK
boundary. Non-intelligent XVME modules allow the use of six base address jumpers
(representing bits A10-Al5), and thus, they are able to reside on any of the 64 1K
boundaries available in the short I/O address space. Intelligent XVME modules will
only allow the use of four base address jumpers (representing bits A10-A13) which
limits their selection of 1K boundaries to one of 16 possible choices.

Figure A-1 shows an abbreviated view of the short I/O memory. The list shown next
to the figure provides the 16 possible addresses which could be used as base addresses
by XVME intelligent I/O modules.

BASE 1 Short 1/O
Address Space
0
0400H
|
0800H
. 2
0Co0H 3
1000H
4
1400H
°
°
°
°
°®
FCO0H
63

Figure A-1. 64K Short 1/O Address Space
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Standardized Module I/O Map

The 1K block of short I/O addresses {called the I/O Interface Block) allocated to each
XVME module is mapped with a standardized format in order to simplify programming
and data access. The locations of frequently used registers and module-specific
- identification information are uniform. For example, the module identification
information is always found in the first 32 odd bytes of the module memory block --
with these addresses being relative to the jumpered base address (i.e., Module I.D.
data address = base address + odd bytes 1H - 3FH). The byte located at base
address+81H on each module contains a Status/Control register which provides the
results of diagnostics for verification of the module's operational condition. The next
area of the module I/O Interface Block (base address + 82H - roughly 120H) is module-
specific and it varies in size from one module to the next. It is in this area that the
module holds specific I/O status, data, and pointer registers for use with IPC protocol.
All intelligent XVME I/O modules have an area of their I/O Interface Blocks defined as
"dual access RAM." This area of memory provides the space where XVME "slave" I/O
modules access their command blocks and where XVME "master" modules could access
their command blocks (i.e., "master" modules can also access global system memory).

The remainder of the I/O Interface Block is then allocated to various module-specific
tasks, registers, buffers, ports, etc.

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

Module Base Address + Relative Offset = Desired Location

A-3

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



XVME-530 Manual
October, 1984

BASE Short 1/O
l Address Space
0
|
2
0C0o0H 3
1000H .
1400H
®
®
L
L
@
FCO0H p

/ BASE + 00H

\
\
\
\
\
pes

MODULE SPECIFIC IDENTIFICATION DATA

Even Odd
. Module
Undefined Identification
Undefined
Status/Control

Module Dependent.
For use with
Interprocessor
Communication
Protocol

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

0lH

3FH
41H

7FH
8iH

3FFH

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.

A-b

This information can be studied by the

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



XVME-530 Manual
October, 1984

Table A-1. Module I.D. Data

Offset
Relative to Contents ASCII Encoding Descriptions
Module Base (in hex)
1 \' 56
3 M 4D ID PROM identifier,
5 E 45 always "VMEID"
7 1 49 (5 characters)
9 D )
B X 58 Manufacturers 1.D.,
D Y 59 always "XYC" for XYCOM
F C 43 Modules (3 characters)
11 5 35
13 3 33 Module Model Number
15 0 30 (3 characters and
17 20 4 trailing blanks)}
19 20
1B 20
1D 20
1F 1 31 Number of 1K byte blocks
of I/O space occupied
by this module
(1 character)
21 20 Major functional revision
23 3 33 level with leading blank
(if single digit)
25 1 31 Minor functional revision
27 20 level with trailing blank
(if single digit)
29 Undefined
2B n
2D "
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 1/O Interface Block bytes (i.e., odd bytes 1H-3FH).

[.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 11H, 13H, 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 ASCIH values which make up the
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.
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MODULE OPERATIONAL STATUS/CONTROL

All XVME intelligent I/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.

o

XXXX
XVME-XXX
Status/Controt LEDs
its .
Red LED — 3 2 1 0 Green Red SYSFAIL® Status
~~@) FAIL 0 0 0 O OFF ON ON Module not yet tested
1 000 OFF ON ON Module failed test
TEST 0 0 0 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/Control
Bits S
1 0 Green Red SYSFAIL® Status
0 0 OFF ON ON  Module failed. or not yet
tested
0 1 OFF OFF OFF Inactive module
i 0 ON ON ON  Module undergoing test
1 1 ON OFF OFF Module passedstest

NON-INTELLIGENT MODULE STATUS

//

FRONT VIEW

Figure A-3. Module LED Status
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The module status/control register (found at module base address + 81H) on intelligent
XVME 1/O modules provides the current status of the module self-test in conjunction
with the current status of the front panel LEDs. The status register on intelligent
modules is a "Read Only" register and it can be read by software to determine if the
board is operating properly.

On non-intelligent XVME I/O modules, the status/control register is used to indicate
the state of the front panel 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.
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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

N O\

Non-Intelligent Modules

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

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

Read Only - Interrupt Pending

0 = No Interrupt
1 = Interrupt Pending

Read/Write - Interrupt Enable
0 = Interrupts Not Enabled

I = Interrupts Enabled

Module dependent
Module dependent
Module dependent
Module dependent

Bit Intelligent Modules

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

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

2 & 3 Read Only - Test Status Indicators

Bit 3 Bit 2
0 0 = Self-test not started
0 I = Self-test in progress
1 0 = Self-test failed
1 I = Self-test passed

Module dependent
Module dependent
Module dependent
Module dependent

NONW» =

Figure A-4. Status Register Bit Definitions
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INTERRUPT CONTROL

Interrupts for non-intelligent modules can be enabled or disabled by setting/clearing
the Interrupt Enable bit in the module status register. The status 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 intelligent "master" and an intelligent "slave" I/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 global RAM or dual-access RAM on an I/O module, to exchange
commands and data between a host processor and an I/O module. Interprocessor
Communication Protocol is thoroughly explained in Chapter 3 of this manual.

THE KERNEL

To standardize its XVME I/O 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 I/O 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 I/O 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/O Architecture (as described
earlier in this appendix).

The simplified diagrams below show the features of both the intelligent and the non-
intelligent kernels.
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VMEbus VMEb VMEB
reoran B R i Rf;,’;";;,:' '"}f;"‘,’:;s"' Becose
" . : oo Int t Decocer/ | A
g’:\m A16:016 Circuitry [ n '"“gnm ’ ll Comrosz?arsddnss l
Module EPROM socket Module
1.D. 1.D.
PROM PROM
RAM socket
ey 2000 EPROM sockst
! Controt/Sell-Test l v
Status Register Register
RAM socket
L
ks juls
7R D
LEDs LEDs
INTELLIGENT KERNEL NON-INTELLIGENT KERNEL

Figure A-5. Intelligent and Non-Intelligent Kernels
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The XVME-530 Analog Output module is physically configured as a non-expanded
(NEXP), double-height, VMEbus compatible board. There is one 96 pin bus connector
on the rear edge of the board labeled Pl, and one 96 pin bus connector labeled P2
(refer to Chapter 2, Figure 2-1 for the locations). The pin connections for Pl contain
the standard address, data, and control signals necessary for the operation of NEXP
modules. P2 contains additional +5 volt and ground connections for the module. The
following tables identify the VMEbus signals by signal mnemonic, connector and pin

Appendix B

VMEbus CONNECTOR/PIN DESCRIPTION

number, and signal characteristic.

Table B-1. Pl - VMEbus Signal Identification

B-1

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

x
| Connector
| Signal and
’ Mnemonic Pin Number Signal Name and Description
i ACFAIL* IB: 3 i  AC FAILURE - open-collector driven signal which !
i i 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* 1A: 21 INTERRUPT ACKNOWLEDGE IN - Totem-pole .
: driven signal. JACKIN* and IACKOUT* signals '
form a daisy-chained acknowledge. The IACKINY* -
i signal indicates to the VME board that an acknow- ;
, ledge cycle is in progress. (Refer to Section 2.4.5.) !
{ .
i IACKOUT*! 1A:22 INTERRUPT ACKNOWLEDGE OUT - Totem-pole |
i driven signal. IACKIN* and IACKOUT* signals |
i form a daisy-chained acknowledge. The !
t IACKOUT* signal indicates to the next board that ;
an acknowledge cycle is in progress. (Refer to}
E ~Section 2.4.5.) =
% AMO-AMS5 1A: 23 ADDRESS MODIFIER (bits 0-5) - Three-state
: 1B: 16,17, driven lines that provide additional information
§ 18,19 about the address bus, such as size, cycle type,
| 1C: 14 and/or DTB master identification.
| AS* 1A: 18 ADDRESS STROBE - Three-state driven signal
f that indicates a valid address is on the address bus. |
AO0l-A23 1A: 24-30 ADDRESS bus (bits 1-23) - Three-state driven!
1C: 15-30 address lines that specify a memory address.
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Table B-1. VMEbus Signal Identification (cont'd)

Signal
Mnemonic

Connector
and
Pin Number

Signal Name and Description

BBSY *

BCLR*

BERR*

BGOIN*-
BG3IN**

BG30OUT*

DSO*

DS1*

BGOOUT*-

BRO*-BR3* |

1B: 1

1B: 2

1C: 11

1B: 4,6,
8,10

1B: 5,7,
9,11

1B: 12-15

1A: 13

I 1A 12

. BUS GRANT (0-3) OUT -

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

BUS CLEAR - Totem-pole driven signal generated
by the bus arbitrator to request release by the
current DTB master in the event that a higher
level is requesting 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 from a daisy-chained bus grant.
The Bus Grant In signal indicates to this board that

it may become the next bus master. (Refer to
Section 2.4.7.)

Totem-pole driven
signals 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. (Refer to
Section 2.4.7.)

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

i DATA STROBE 0 - Three-state driven signal that .

indicates during byte and word transfers that a -

data transfer will on data bus

(D00-D07).

occur

lines

DATA STROBE 1 - Three state driven signal that
indicates during byte and word transfers that a |

data transfer
(D08-D15).

will occur on data bus
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Table B-1. VMEbus Signal Identification (cont'd)

Connector
Signal and
Mnemonic Pin Number Signal Name and Description
DTACK*  1A: 16 DATA TRANSFER ACKNOWLEDGE - Open-
collector driven signal generated by a DTB slave.
! The falling edge of this signal indicates that valid
data is available on the data bus during a read |
cycle, or that data has been accepted from thei
data bus during a write cycle. !
D00-DI5 1A: 1-8 3 DATA BUS (bits 0-15) - Three-state driven bi-
1C: 1-8 i directional data lines that provide a data path
! between the DTB master and slave.
GND [ 1A: 9,11, GROUND
| 15,17,19
i 1B: 20,23
t1C: 9
| 2B: 2,12
| 22,31
? ,
IACK* ‘ 1A: 20 5 INTERRUPT ACKNOWLEDGE - Open-collector or 3
;‘ i three-state driven signal from any Master proces-
: ! sing an interrupt request. Routed via the back- :
, { plane to Slot 1, where it is looped back to become |
‘3 . Slot 1 IACKIN* to start the interrupt acknowledge |
i daisy-chain. *,
IRQL*- | 1B: 24-30 INTERRUPT REQUEST (1-7) - Open-collector dri-
IRQ7* ven signals, generated by an interrupter, which
carry prioritized interrupt requests. Level seven is
the highest priority.
LWORD* i 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 :
i VMEbus enhancements. This line must not be used.
SERCLK 1B: 21 A reserved signal which will be used as the clock
for a serial communication bus protocol which is !
3 still being finalized. "
I SERDAT i 1B: 22 A reserved signal which will be used as the

Artisan Technology Group -

transmission line for serial communication bus
messages.
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Table B-1. VMEbus Signal Identification (cont'd)

1
i

]' Connector
Signal . _and
Mnemonic L Pin Number Signal Name and Description
SYSCLK ' 1A: 10 SYSTEM CLOCK - A constant 16-MHz clock signal
| that is independent of processor speed or timing.
‘ This signal is used for general system timing use.
SYSFAIL*  1C: 10 SYSTEM FAIL - Open-collector driven signal that
-[ indicates that a failure has occurred in the system.
‘ This signal may be generated by any module on the
! VMEbus.
SYSRESET* , 1C: 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
f 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: 31 +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
| 1C: 32
i
+12V 1C: 31 +12 Vdc Power - Used by system logic circuits.
i
-12v i 1A: 31 -12 Vdc Power - Used by system logic circuits.
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BACKPLANE CONNECTOR Pl
The following table lists the Pl pin assignments by pin number order. (The connector

consists of three rows of pins labeled rows A, B, and C.)

Table B-2. PI Pin Assignments

. Row A Row B Row C
Pin ¢ Signal Signal Signal
Number i Mnemonic Mnemonic Mnemonic
1 D00 BBSY * D08
2 | Dol BCLR* D09
13 (D02 ACFAIL* D10
L4 D03 BGOIN* D11
5 [ DO4 BGOOUT * D12
. 6 | DO5 BGLIN* D13
7 5 D06 BGlOUT* D14
8 ' D07 BG2IN* D15
9 {  GND BG20UT* GDN
10 1 SYSCLK BG3IN¥ SYSFAIL*
11 i GND BG30UT* BERR*
12 DSI1* BRO* SYSRESET *
13 :  DSO* - BR1* LWORD* ;
14 . WRITE* BR2* AMS
15 GND BR3* A23
16 DTACK * "AMO A22
17 GND AM1 A2l j
18 AS* AM?2 A20 |
19 GND AM3 Al9
20 IACK * GND Al8 e
21 IACKIN* SERCLK (1) Al7 4
22 IACKOUT * SERDAT (1) Alé !
23 AMY GND Al5 |
24 A07 IRQ7* Alb |
25 A06 IRQ6* Al3 ;
26 A05 IRQ5* Al2
27 AO4 IRQ4* All {
| 28 A03 IRQ3* Al0 |
i 29 A02 IRQ2* A09 :
I 30 A0l IRQI* A0S
L3l -12v +5V STDBY +12V :
. 32 +5V +5V Ei +5V
B-5
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Table B-3. P2 - VMEbus Signal Identification

Connector
Signal and
Mnemonic Pin Number Signal Name and Description
+5v 2B: 1,32 +5 Vdc Power - Used by system
logic circuits.
GND 2G: 2,12 Ground
{ 22,31

ALL OTHER PINS NOT USED

BACKPLANE CONNECTOR P2

The following table lists the P2 pin assignments by pin number order. (The connector
consists of three rows of pins labeled A, B, and C.)

Table B-4. P2 Pin Assignments

; Row A Row B Row C j
i Pin Signal Signal Signal
Number Mnemonic Mnemonic Mnemonic

1 -- +5V --

P2 -- GND --

N -- GND - -

P22 -- GND --

¢ 31 -- GND --

;32 -- +5V --
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Appendix C

SCHEMATICS AND DIAGRAMS
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XVME-530 (Rev. C) Assembly Drawing, Sheet 1 of 2
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SCLBER SIDE COMPONENTS
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XVME-530 (Rev.

C) Assembly Drawing, Sheet 2 of 2
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Appendix D
QUICK REFERENCE GUIDE

EVEN ' OoDD
Base + OOH . ClH
Module
Reserved Identification
Data
3EH 3FH
40H 41H
Undefined
7EH 7FH
80H Undefined Status/Control 81H
82H &83H
Data High Byte Data Low Byte
84H 85H
Undefined
3FEH 3FFH

AOUT I/O Interface Block and its Possible Locations
in Short 1/O Address Space

D-1
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Table D-1. AOUT Jumper/Switch List

Jumper /Switch Use
J1,33,34 Not used.
J2B Jumper J2 must be in the "B" position.
J5-312 Each jumper selects output voltage ranges for each of
the 8 output ranges (3J5=Ch. 7, 36=Ch. 6, J12=Ch. 0).
Mode Jumpers
4-20mA F, H’ J, K, L
0-10V A, C
0-5V A, C, E
+10V A,B,D
+5VY A,B, C
+2.5V A,B,C,E
Address Switches
Switch 8 Always closed
Switch 7 Closed = both 29 and 2D
Open = only 2D
Switches 0-6 Sets base address of AOUT:

Switch 6: AlS
Switch 5: Al4
Switch 4: Al3
Switch 3: Al2
Switch 2: All
Switch I: AlQ
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REVISION BLOCK
CONTROL SIGNAQL BUFFER IREV] ECD NO. DESCRIPTION CK. _UJ_.M
[ IACKINe 2 n | 11629 |REVISED 5 [ Foe
7415244 ]
1acKINe (P1A-21) 1Y 2a1 2vi |2 ]
17 3 BDSBe 2.4 —
5o Eiaesy T i mp > .
0s1e (Pin-12) <] 183 m«w,m [ goste 2.4 ]
SYSCLK —
Srsox E [ 13l 202 u7 2v2)2 _IQ BSYSCLK 2.3 7
in16) At M1
4! he BDTACKe 2 -
ase (Fire 1a2 172
BERRe (P1C—: 1) +SV. onp .2 BASe 2 -
SYSRESET+ (P1C-12) < 3BERRe 2 ]
2 0BDTACK [ >— BRESETs 3.4 —]
7438 B
VP32 +5V g lt UI3 7 .
h23 EIETH " 2 Nt 13| V13 pH 7438 N
o2 UPPER MEMORY  *+SV-t—AAA V? U197 SPARES ]
2 (P1C-16) ADDRESS COMPARATOR 10K V19 o 14 UI9 7 ¢ . _]
a21 (P1C=17) A 74F D4 74F04 | 74538 N
a2e (Pic-16)- 21 7as38 :quwwaq 2 | v23 p? ]
a9 3': ]
8 a 1 2 _|
— 21 u2 0 0 1w U2 7 74LS38
18 (P1C-28) 3 vv J2 LV:G 74L538 * ]
a17 (Pic-21)— 12 76F04 6 ]
s | u23
a1é (P1c-22) 11 1o U2t o —
74F 00 _
1/0 MODULE COMPARATOR 7438
7615682 14 V2B > 4
74F11 s | u13 6 .
A5 (P1C-23)— = ro 1a U22 7 1 ]
ate (Pic-24)—F 4] py 74F32 .
"3 (picz— 13p6  pghe mvo B UIB 7 ) .5qq gt U2 3 .
a12 EL 13 wm 11T T4F74 HCPL-2531 VR2 ]
a1t (P1c-27) 3 P3 74FB4 14 U25 7 o U33 s U6s ]
10 (Pic-26 W = us 74F74 HCPL-2531 s1 ]
o 3 ap 10 U267 s _U34 s RNS _|
4 IL s| a7 74F74 HCPL-2531 R115 a
SO She 14 a8
r L4 7] 8¢ el 14 U217 s U35 s P1 -
2 %0 _ _‘l_ 432 74F B8 HCPL-2531 N3 —
4 oo 21 a3 16 U23 7 ¢ U36 s Ji2 ]
1 o ¢ 16 L 12 Q4 N
.% P < 741538 HCPL-2531 740538 | U23-3.6 |0S2 N
i i +5v-a28 vee 6ND L2 7438 U13-6_ [o11
[ - _ ’@ ﬁ»mwwwh :.nvmuwuuu_ HCPL-253] U36-6_ |c4é ]
- UNUSED LAST | UN- —
< % DEvicE DEVICES | usED | USED _
VaALID CYCLE COMPARATOR 74F11 REFERENCE CHART .
s
7615682 }
3 vze & [ eocwe 2 NOTES
ans (Pic-14 £ p2 L=/
17] 1. UNLESS OTHERWISE SPECIFIED:
ana P7
P1A~23 13 ps ALL CAPACITORS ARE IN MICROFARADS.
An3 (P18-19) 21 pp P=ghe “Lva ALL RESISTORS ARE IN OHHS,1/4W.S%.
P4
2 EED—
an2 (Pi8-16) ﬁ M P3 w»wi 741575 2. BYPRSS CAPS RRE .1uF 25V,AND PLACED
At (PiB-17)— 7S _w: ADJACENT TO IC CHIPS. (74 PLACES)
ane (P18-16) ¢ 2]p; ai fié [3 acKINLe 2
= vd i
r”o”c' (Pic-13) i 5 az[lS 3. NOT PART OF ASSEMBLY
acks (P1A- l
(129 _u oz azft [J ¥RITELe 2.3
i 6 a3l 4. DIGITAL SIGNAL & POWER GROUND.
03 ure gafil
AUXILARY
7)0a a2 LATCH ga9 2 @nz»rom SIGNAL GROUND.
ﬂl
+sva—3{vec  enD[2
EN34 EN12 |A_V.
BAB 2 _
wa1TE. GTRTR) s 1
a9 (F1c-29) BA7 2 -
ADDRESS LATCH 1 g 2 _
7415373 |
BAS 3.4 .
. 7 6
(P1c-38y 4 ww salis Ba4 3,4 7]
a87 (Pia-24)—' wwc 70 BA3 3,4 -
a6 (P1n-23)— j% @ o \ .
aeS (P1a-26) — 0 U4 agl? e 3. o i 1
N 20 28 v T 1
g4 (P1a-27) 1% ¥ —[gem 3.4 |- PARTS LIST
a3 (P1A-28) 11 ey oE bl =
Agz (P1a-29 -
GI=D e ofal? K GEMR mmrm e
Agl (P1A-30) +5 D nlolz - )
N[O« * —
74F 08 ~i~[5}]. SCHEMATIC Jaf
0BDTACK 13 8 | e s XVME-538 (AOUT) 0
> 11 ADLTCHe % |oow roee 2.0 18
BosELs [ 12 A 3 n
ilil5]3| S ST e 72530C-001 (R
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XVME-530 (Rev. C) Schematic, Sheet 1 of 8
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REVISION BLOCK

ADDRESS DECODE AND
—l lllllll CYCLE TIMING GENERATOR ECO NO. DESCRIPTION DR.|DATE|CK. {DATE]
| SEE zowm 3 SEE_SHEET 1
I ]
e PAL16R4
L 10K -
48USY [D—— === ooo s 316 oot —> PrOMe 3 —
1 8A9 [>T 413 EA) Ty L[ RoSTB* 4 7]
1 8as [>—] 1 R2[1S. (sT1e) i
+ onr 5] s s fS .
1 BRG R2 l 17 02 |w| s . VRSTBe 4 ]
1 WRITELe +m<ll<~<s<x ) 14 03 - OBDTACK® 1 —
3 emHz [ > i 74F04 0BDTACK 1 n
o OE -
20lycc  oND FMV LY STaRT 4 _
74F 00 -
1 ACKINLe 5 I0SELe .
1 | vaa P 7]
BOARD SELECT TRAILING ]
BOARD SELECT SAMPLER EDGE SYNCHRONIZER -
VP2 T VP2 —
19 4 10 —
1 BDCHP |
& P P P . ]
12 e2—21p D el
uzé u2é uzs .
1 BBERR+ [ D— 1ok i 3l 11 cx GHB |
1 BOTACKs [ > cL cL cL ]
L/ a.ﬁ:mi n?#.ﬁ. aﬂ?mﬁ. —
vP3 ! BDSELs 1 A
v27
74FB4 —
18SYSCLK [ 1211 . -
U2z -
i 74F04 74F 04 ]
1 BDSOe o
v24 —
1 BOSIe ]
> BUFENe 3 -
RN1 ]
1T A ~
+5V
(M ] —
10K ]
IACKIN® 1 ]
74F08 |
4
Ji _]
5 | U21 ¢ ) ]
—o P1A— 22 )IACKOUT+
N4 1
O l
u27 ]
74FB4 —
1 BAase [ > ]
Ly , L
e o T T
| PARTS LIST
-
o
313 iEEET PAYLCIO/ Y e
| & oo - e
~i~{ 5 ] mace 2t SCHEMATIC ]
8 o e e XVME-538 (AOUT) .
< XXX PLACE 2.
H O [ Tanc sawines ant v Pmor~ fove. we.
- o ERTY OF XVCOM ASD AEALL WOT -
251510 oe——n mea (3w 72530C-201
5|2 [¥ ]3| CRianrion rmen oo 2008
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REVISION BLOCK

REV| ECD NG. DESCRIPTION DR.JDATE|CK. U’ﬂml
INTERRUPT DECODER DRIVER A SEE _SHEET 1
| SEE NOTE 3 | I ]
| 7445 | -
I R —
| 19, i3 " P1B-30) IRQ1+ ]
_ﬂ 14 ] r— P1B—29) IRG2e B
_ B P P18 -28) IRG3+ —
: 13 u9 M 71 _ fETNq IRQ4e —
9 | = _
vPs _ 13y e (P18-26) IRGS+ .
RS " 1 ol | P1B—25) IRQé
+35V —
‘IIH",\(/T' IRG7+ 1
VP2 - w +5Y Tox “+m<lulp vee GND mlA_L
p | M Ky sD13-808 S ]
D af3 [J emiz 2,4 ]
3 Ut _| ¢ 7
1 BSYSCLK [ >—— 3 ¢k o] .
CL 8 MHZ CLOCK 7415244 7415273 _
i[74F74  GENERATOR 13 7 807 4807 13 h2 —
v sQ =
P1 1 2n2 2v2t7 07 an > Mw safs 7
261 2v1 |2
81 1as 174 [L2 BDS 1805 14 ¢p saf> —
4 susy [§ 15 5 804 BI04 7 6 SFTRST 4 -
283 2Y3 30 3a
6 4 __BD3_B03 17] 7q & -
183 173 [L4 70
17 . 3 BD2 4~BD2 4 U12 ,giS.
204 Y17 2Y4 2 2D 2 ]
4 ¢ B0 [~BD1 1] AT
A2 172 8D Q . 12
2{ 141 1718 B06 _-1~BDE 310 12 -
20 he uie -
v
+sva-28vce D @ 3 e 'AT 74FB4 —
11 ]t _
STATUS CONTROL _
REGISTER REGISTER 741538 0s1 N
4 RDSTATe [} Py VP4 o2 o R114 7]
16 | U23 / +5V ]
4 WRCTL+ Q o 339 ;
1 BRESETe [ Al 052 ayys ]
MODULE IDENTIFIER PROM __ D223 74156451 7]
1o8es [ 14 a4 o712 BD? 4~ BD1S  9ng et 01s ]
804 OL 13 a3 06 M|EE|\(WDF|W. a7 wv“w D14 R
iF: PO DS %|mbul\/lwgu|m a6 Bé 5 - |
Da|S 804 f~_BDI2  6lac 85 : 7
Ba3 vlL _ War yie D3 w BD3 A4~ _BO11 m a4 mfw D12
3 BD2 f~_BDIA 4] ]
Baz [ > 14 g ww > TS N 3 mw u1 ww 7 11 -
Ba1 O — 19 pell— BDB A~ _BDB 2], B1 & (Pic=3) D10 ]
20 he = |
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REVISION BLOCK

REV| ECO NO. DESCRIPTION DR.|DATE|CK.|DRTE
A SEE SHEET 1
7415393 —
1003 ]
VPS5 w9 lde UT6 18815 -
1@C e~ ]
oL 190 ,
m _
DATR TRANSFER -
STATE MACHINE —
PAL16R8A ]
2 START [ > 2 9 _]
vPS 16 o8 |2
74.5393 34 o1 & {303 ]
. m 16 02 yw.l i) _
1A 12 03k (@2) ]
e 5 S
1 8MHZ [ > 1dq Ute 10855 2113y 0453 {> oang s 7]
19C 6114 06 pamd S
1a0 [ SHCLK 15 os 4 - -
cL T 9037 07 2 BUSYe rnmv DA¥R S N
12 (] K —
11 g —
/3 N —
330 +sv-e28vce GND J ]
. 74F 60 REGISTER i
3 sETRST 11 VY. 13 DECODE —
L uiy Lo | UZ4 M uvava > BoRsTe 5 N
74F 04 u27 ]
74F B4 PAL16LBA
1 BRESET+ [ > _
9 s .,
L2119 0s LEBs 5
1 RDSTBe [ _m_ 118 04 m L —
1 WRSTBe [ > o118 08 b5 ro LEls 5 -
16 07 i3 _
1 BOS1s [ >— 7117 06
B ilyn US g [i2 ROSTATs 3 -
| BDS@e 3
_ 313 02 [84BsYes) —
1 a1 O s Wm 03 WRCTLs 3 -
1 BAR Pk |
1 BA3 BUSY 2.3 .
1 BA 20| yce onp b2 _
1 BAS l@ _
[rmT T 1 =
i OPTIONAL | -
| REPLACEMENT FOR 5/5 CONVERTER | -
t | ]
i LM340 | _
| . - | _
| +15V-+—-1 yr; O i ]
i c ! ]
I : I N
| 2 I ]
! ¥ ! ]
_ I ]
.5V b 4 .
5/5 CONVERTER —
J3 —
24 4 -
+12Va—0 y » » +IN oUT |——o— » 9 - +5A
% M M 1] +IN out BT _]
22 —
SqNC 0 v -
Hes Leedenleiz | 3nc gaLlo 4 “uha cis N
22 T 22 T.1 % NC 25y -1 ]
18V 18V -=NC ]
13 5
! ¢ ! ! -IN comM -
12 _1n confii 4 _
-12v B
J4 N
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4 __-: enar v ._ scacalFTion e H wares m tran
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PE——T-3
s|s|2Esee X GEMM
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3 BDB-1S O.]

4 LETe [

1PV REFERENCE

4 LEBe [ >
4 BORSTe [ >—

4 papt [

DATA ISOLATORS
HCPL-253"

MALS273 LHBS7 8
3$ ué63
WW_MIIrPE/ WTEN +13Y g , LN ouT)R { D VREF 6.7.8
7qflé_1mi2 7} M GND
e1F D11 +] cas | cae _
uz28 gg 10149 18 1 3
2043 1D? 23v
D8
58 v RESET ISOLATION
< ﬁmzc rﬂ HCPL-2531
¢ —{"> 1SRST+ 6.7.8
T 1
CHANNEL » ISOLATORS +58
7615273 HCPL-2531
.07 13 2
S Fam [
805 14 ¢p ¢af3—1ps 7 CHANNEL » DECODE
i 5130 J0p6——L0& 1 (D14 7AHC 136
L 803 1770 vz 70 ¢ 103
NI 8] <0 20— L2 3 v7 |2 [>oacs7e 8
8 6p a2 1DL_ c Y6 |2
D8 1D e 108 2 [] 1> Dacsés 8
B vs B8
+5V.ag-28 vee GND L] Ha Y4 > gcgwut 7
K TL lm_v. sdozn yse ¥a |}_u Floa»nma. 7
_: 1 628 yrfd DACS3e 7
1013 6161 Y8 pACS2e 6
+mnt.hm vee enp |& Dacste 6
1@ DACSBe 6

[ 1sD3 ¢.7.8

1011 3]s 1Y
[ LDnig é128
109 13 4B 2y
108 18] 5
74LS2578 M3 2 usg
H—5{18 4Y
S Y o 1
P — L] ) 3y
[ 1D6 13,5 3A
[ L0328 4y a8 &
104 3iyg 16
U3t +5Vs18 yoo GND
102 1M,
\\FbpllllanNn Iy
[Ting 217, 1Y
1]~ s DAC DATA
p A/B 6 MULTIPLEXERS
+Sv-a-L18 yee 6ND |2

-{>1sp2 6.7.9

{>1spi 6.7.8

DAC REGISTER # ISOLATORS
HCPL-2331

—{1sbe 6.7.9

4 DARB [ >

> 1sDARt  6.7.8

WRITE PULSE ISOLATION
HCPL-2331

{ 1SDARE  6.7.8

4 DAWRx [

~{7> 15DANRe 6.7.8

REVISION BLOCK

REV| ECO NO. DESCRIPYION DR. [DATE|CK.|DATE
A SEE SHEET 1
]
] L 1 1 } a
| roat ve. sescazrTien | srenguen | weres | 1ren
l PARTS LIST
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