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Chapter 1

MODULE DESCRIPTION

1.1 INTRODUCTION

The XVME-566 Fast Analog Input Module is a high-performance, VMEbus®compatible, 6U (double-high)
module capable of performing analog-to-digital conversions with 12-bit resolution and 12-bit accuracy.
This module provides 32 single-ended (SE) or 16 differential input (DI) analog input channels.

All analog input channels on the module can be configured for unipolar and bipolar voltage (0-10V, £5V
and £10V). Each input channel is programmable to a specific gain within one of three jumper-selected
gain ranges (1 to 10, 4 to 40, and 10 to 100). Gains within the ranges (1, 2, 5 and 10) are stored within a
32-byte Gain RAM.

Collection of up to 32K 12-bit samples (32767) are possible via the dual-ported, 64Kbyte Data RAM. The
module's dual sample-and-hold architecture assures 12-bit data conversion times of 10usec and a sample
throughput rate of 100KHz (8-bit resolution conversion times of 7usec allows 144KHz throughput).

The module can operate in one of two data acquisition modes, Sequential or Random. In the Sequential
operating mode, data is sampled, converted and stored in the sequence specified in the Sequence RAM. In

the Random operating mode, data acquisition is performed on one channel at a time with a throughput of 50
KHz.

Either of two data storage modes (contiguous or image) can be used. The contiguous mode stores data
from a specified start address, permitting different values to be accumulated for each input channel,
therefore creating a history of the events on each channel. The image mode, in contrast, provides only the
latest (or updated) value on a channel.

The 256-byte Sequence RAM allows the user to specify the order in which data acquisition is performed on
the input channels. Once initialization has occurred, the XVME-566 is capable of gathering data without
operator intervention.

The Am9513A System Timing Controller (STC) on the module can generate outputs that can cause
interrupts to the VMEbus, allowing added flexibility during data acquisition. Those features of the STC
utilized most often by the XVME-566 are the Sample Clock, Trigger Clock and Event Counter. Detailed
information for the System Timing Controller is available with the AM9513 Handbook included with the
module.

1-1



XVME-566 Manual
May, 1987

1.2 MANUAL STRUCTURE

The first chapter is an overview introducing the user to the XVME-566 general
specifications and functional capabilities. Successive chapters develop the various
aspects of module specifications and operation in the following manner:

Chapter One - Module Description: a general discussion of the module
including complete functional and environmental specifications, VMEbus

compliance information and detailed block diagrams

Chapter Two - Installation: module configuration information covering
specific system requirements, jumpers, switches and connector pinouts

Chapter Three - Programming Overview: a brief description of the programming
environment for the module

Chapter Four - Programming: information required to program the module for
analog input operation

Chapter Five - Calibration: procedures for analog input calibration

Appendix A - Xycom Standard I/O Architecture: background information
describing the standard I/O hardware that is relevant to the XVME-566

Appendix B - VMEbus Connector/Pin Description: listings and descriptions of
the VMEDbus signals, connectors, pin numbers and their descriptions

Appendix C - Quick Reference Guide: (blue pages) compact reference to tables
and figures containing preliminary information (jumpers, module addresses,

memory map, etc)

Appendix D - Diagrams and Schematics: module block diagrams and schematics

1-2
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1.3 RELATED DOCUMENTS

The following document should prove helpful in the understanding of the operation of the XVME-566 Fast
Analog Input Module:

Publisher Title Date
Advanced Micro Handbook, The Am9513 1986
Devices System Timing Controller*

*Xycom part no. 91366-001 (one copy provided with each XVME-566 board)

14 MODULE OPERATIONAL DESCRIPTION

Figure 1-1 shows an operational block diagram of the XVME-566 Fast Analog Input Module.
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1.4.1 Xycom Non-Intelligent Kernel

The Non-intelligent Kernel provides an interface between application circuitry and
the VMEbus. Among its provisions are the necessary circuitry to receive and
generate signals (required by the VMEDbus specification, Revision C.1) for a 16-bit
slave. The addition of the analog-to-digital circuitry makes the XVME module
complete.

The XVME-566 Non-intelligent Kernel has been modified to accommodate 64K bytes
of Data RAM in the standard access mode. This does not alter the I/O functions
access (standard or Short I/0O) provided by Xycom's module architecture.

The following functional circuits are included in the kernel design:

-- Control and Address Buffers

-- Address Decode Circuitry

-- Status/Control Register Port (VMEbus accessible, 16 bits)
-- Module Identification Information (64 bytes)

-- Full VMEDbus slave

-- Interrupter (any of I (1-7), static)

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

1.4.2  Features of Xycom's Standard I/O Architecture

The XVME-566 conforms to the Xycom Standard I/O Architecture. In addition, the
XVME-566 may be accessed from the VMEDbus short 1/O or standard address space
(except the Data RAM, which always resides in the standard address space). The
following features apply to the operation of this module:

Module Address: The module can be located at any one of 64 base addresses in VMEDbus
Short I/O address space.

Module Address The module occupies 1K of Short [/O Address Space
Space: known as the I/O Interface Block. All of its programming
registers are located within this block.

Module I.D. The module has 1.D. information which provides its name
model number, manufacturer and revision level at a
location that is consistent with other Xycom modules.

Status/Control This register is always located at module base address

Register +81H. The lower four bits (interrupt pending, interrupt
enable, red and green LED bits) are standard from module
to module.

1-5



A detailed description of Xycom I/O Architecture is presented in Appendix A of this
manual.

1.4.3  Application Circuitry

As Figure 1-1 shows, the analog-to-digital circuitry on the XVME-566 consists of
the following parts:

- VMEDbus interface circuitry

-- Gain RAM

-- Sequence RAM

-- Data RAM

-- Multiplexers

-- Analog-to-digital converters
-- Dual sample/hold architecture
-- Programmable gain

-- Channel mode & control logic
-- Timing Sequencer

1.5 SPECIFICATIONS

1.5.1 Mechanical Specifications

The XVME-566 module uses the standard Xycom front panel. The handles are
mounted at the top and bottom of the front panel. The analog inputs are
connected in the front of the panel (via one 50-pin flat-ribbon connector) to JK1.
Figure 1-2 illustrates the front panel of the module.

1-6
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Table 1-1
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Electrical Specifications

Characteristic

Number of Channels

Single-Ended (SE)
Differential (DI)

Board Requirements

Supply Voltage
Supply Current

Analog Inputs

Analog-to-Digital Input
Full-scale Voltage Ranges
Unipolar
Bipolar

Programmable Gain
Range 1
Range 2
Range 3

Maximum Input Voltage
Power On
Power Off

Input Impedance

Bias Current

Input Capacitance

Operating Common Mode Voltage

Accuracy

Resolution

Linearity

Differential Linearity

Monotonicity

System Accuracy
Gain=1
Gain =10
Gain = 100

Specification

32
16

+5VDC, 5%
2.1 Amp

0-10V
5V, £10V

1,2,5,0r 10
4,8,20,0r 40
10,20,50, or 100

135V
20V

10Mohm min.
+100nA max
100pf max

14V

12 bits
+1/2 LSB
+1/2 LSB
Guaranteed

+0.01% FSR max
+0.1% FSR max
+0.1% FSR max

1-8
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1.5.2  Electrical Specifications (cont)
Characteristic Specification
System Accuracy Temperature Drift
Gain =1 40 ppm/Degree C max
Gain =10 75 ppm/Degree C max
Gain = 100 110 ppm/Degree C max
Common Mode Rejection Ratio 60db min
Speed 12-bit 8-bit
Conversion Time 10uSec Tusec
Throughput Frequency < 100KHz < 144KHz
1.5.2.1 Mating Connector Information
Characteristic Specification

50-Pin Ribbon Header

3M Part No. 3425-6000
3M Part No. 3425-6050
Amp Part No. 1-102387-0
Amp Part No. 87667-4

without strain relief

with strain relief

discrete connector
crimp for discrete connector

1-9
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1.5.3  Environmental Specifications

Characteristic Specification
Temperature

Operating 0to65C

Non-operating -40t0 85 C
Humidity

Operating 5 to 95% RH, non-condensing
Shock

Operating 30g peak acceleration

11mSec duration

Non-operating 50g peak acceleration
11mSec duration

Vibration
Operating 5 to 2000Hz
.015 in. peak-to-peak
2.5g max
Non-operating 5 to 2000Hz
.030 in. peak-to-peak
5.0g max

1.54  VMEbus Compliance

Complies with VMEbus specification Revision C.1
Al16:D16 DTB Slave

Interrupter - I(1-7) [static]

Interrupter Vector - Programmable

AM codes 29,2D,39,3D, response [static]

NEXP board size (160mm x 233.35mm)
Conforms to Xycom Standard I/O Architecture

¥ ¥ X X ¥ ¥ ¥
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Chapter 2

IDENTIFICATION AND CONFIGURATION

2.1 IDENTIFICATION AND CONFIGURATION

2.1 GENERAL

This chapter describes the various components on the XVME-566, and includes
necessary information for configuring the module before start-up.

2.2 SYSTEM REQUIREMENTS

The Fast Analog Input Module is a double-high VMEbus-compatible module. To
operate, it must be properly installed in a VMEDbus backplane. The minimum system
requirements for operation of the module are one of the following (A or B):

A) A host processor installed in the same backplane

AND

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

OR

B) A host processor which incorporates an on-board controller subsystem
(such as the XVME-600 or XVME-601 68000 Processor Module).

2.3 LOCATIONS OF COMPONENTS RELEVANT TO INSTALLATION

The jumpers, switches, test points, calibration potentiometers and connectors on the
module are illustrated in Figure 2-1.
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XVME-566 Jumpers, Switches, Test Points, Calibration Potentiometers and Connectors
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Figure 2-2 provides a closer look at the module, depicting those jumpers with multiple options (more than
two) and their relationship to the perimeters of the board.
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Jumpers and Switches with Multiple Options
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24 JUMPERS

Prior to installing the XVME-566 module, several jumper and switch options must be
configured. The configurations of the jumpers and switches are dependent upon the
module capabilities required for a particular application. The jumper and switch
options can be divided into two categories:

-- VMEDbus Options, and
-- Analog-to-Digital (A/D) Conversion Options

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

Table 2-1

XVME-566 Jumper Options

VMEbus OPTIONS
Jumpers Use

J1A,J1B,J2A,J2B Enables, disenables IACKIN* to IACKOUT* daisy
chain logic (See Section 2.6.4.2).

J3A,J3B Standard or short I/O address select jumper (Section 2.6.2).

Analog-to-Digital Conversion OPTIONS

Jumpers Use
J4 Connects 8MHz clock to U54, Pin 1 for use with
PAL device
J5,J16A,J16B This group is used to select straight binary,

offset binary and two's complement data format
(Section 2.7.1).

Jo Configures data RAM size for 8K or 32K memory
blocks (Section 2.6.1.2).

J7A,J7B,J7C,J7D,J7E,J7F These jumpers are used to select one of three gain
ranges for differential amplifier outputs (Section
2.7.4).

(continued on next page)
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Table 2-1

XVME-566 Jumper Options (cont'd)

Analog-to-Digital Conversion Options (cont'd)

Jumpers

JBA,J8B

J9A,J9B,J9C,J9D, J15

J10A,J10B

J11,J12,J14

J13A,J13B

Uses

Voltage range selector jumpers to analog-to-digital
converter (Section 2.7.3).

These jumpers provide the options of operating in
single-ended, differential or pseudo-differential modes
(Section 2.7.1.2).

These jumpers are used to configure inputs for either
bipolar or unipolar input voltages and ranges (Section
2.7.3).

These three jumpers are provided to allow for

grounding of an input channel (in either the singleended or
differential mode) or for external ground

reference for the external trigger (Sections 2.7.1.2,
2.7.2,2.7.6).

Use of one of these jumpers will allow provisions
for either on-board or off-board external triggers
(Section 2.7.6).

2.5 SWITCHES

Several switch options must be configured before installing the Fast Analog Input
Module. The configuration of the switches is dependent upon the modes and module

capabilities required for the application.

Table 2-2 lists the various switches and their uses.

2-5
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Table 2-2
XVME-566 Switch Options

Switch Bank S1
Switches Use
Switches 1-3 Interrupt level select for any interrupts generated

by the module (Section 2.6.4.1).

Switch Bank S2
Switches Use
Switches 1-8 Data RAM base address select in standard address

space (Section 2.6.1.1).

Switch Bank S3
Switches Use
Switches 1-6 Module I/0 base address select (Section 2.6.1)
Switch 7 This switch determines whether the module operates

with address modifiers for the short I/O address
space, or for those within the standard address
space (Section 2.6.3).

Switch 8 This switch determines whether the module will
respond to only supervisory accesses, or to both
supervisory and non-privileged accesses (See
Section 2.6.3).

2-6
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2.6 VMEbus OPTIONS

The following VMEDbus options must be set up prior to installaiton of the XVME-566
module:

I/O Base Address

Data RAM Address and Size

Standard or Short I/O Selection for I/O Registers

Address Modifier Selection

VMEDbus Interrupt Options

NOTE
Because the Data RAM can only occupy standard address space,
individual base addresses must be set up for the Data RAM and
Uhe I/0 registers (Gain RAM, Sequence RAM and STC
registers). Switch Bank S3 places the 1/0 registers in short
I/0O or in the upper 64K of the standard memory space. Switch
Bank S2 places the Data RAM in the standard memory space.

2.6.1 Module Base Address Selection Switches (S3-1 to S3-8)

The module base address is selected by using the switches labeled 1 through 8 in an
eight-position DIP switch bank, S3. Figure 2-3 shows switch bank S3 and how the
individual switches (1-8) relate to the base address bits (see Sections 2.6.2 & 2.6.3).
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=
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Figure 2-3

Switch Bank S3 - I/O Base Address Switches
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When a switch is in the “closed' position (when set to the position opposite the
"open" label), the corresponding base address bit will be logic *0'. When a switch is
set in the ‘open' position, the corresponding base address bit will be logic "1".

Table 2-3 shows a list of the 64 1K boundaries which can be used as module base

addresses in both Short I/O Address Space and the Standard Memory Space. It also
shows the corresponding switch settings (switches 1-8) from S3.
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Base Address Switch Options
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1{AL5)

2{A14)

Switches
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VME base address in YME
Short IfO Address space
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QQ00H
Q400H
0800H
0CO0H
1000H
1460H
1800H
1COO0H
2000H
2400H
2800H
2C00H
3000H
3400H
3300H
3C00H
4000H
4400H
4300H
4C00H
5000H
5400H
5800H
5CooH
6000H
6400H
6800H
6CLOH
7000H
7400H
7800H
7C00H
8000H
2400H
3800H
3Co0H
9000H
9400H
. 9800H
9C00H
ABDOH
AGOOH
A300H
ACOCH
BO0OH
B%00H
B&0OH
BCOOH
CoaoH
C400H
C300H
CCOOH
DOG0H
D400H
200H
DCOOH
E000H
E400H
E800H
ECOO0H
FOOOH
F400H
F800H
FCOOH

NOTE

Open =Loglc "1"
Closed = Logic "0"
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2.6.1.1 Data RAM Base Address Selection Switches (S2-1 to S2-8)
The Data RAM can only be accessed via the Standard Memory Space. It can be
located anywhere in the 16-Mbyte address space on 64K worde boundaries.
The Data RAM base address is selected by using the switches labeled 1 through 8§ in an
eight-position DIP switch bank, S2. Figure 2-4 shows switch bank S2 and how the
switches (1-8) relate to the base address bits. If a switch is open, the
corresponding VMEDbus address line must be active to enable access to the Data
RAM.
EXAMPLE
To set Data RAM at base address A00000, the switches must be set as
follows:
S2-1 S2-1 S2-3 S2-4 S2-5 S2-6 S2-7 S2-8
Open Closed Open Closed Closed Closed Closed Closed
A23
A22
A21
A20
Al9
Al8
Al7
——A16
o O o} O @] @] @] o}
O O o} @] o G @] O
Figure 2-4

Data RAM Base Address Switches

Figure 2-4

Data RAM Base Address Switches
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2.6.1.2 Data RAM Size Selection Jumper (J6)

Jumper J6 is used to configure the Data RAM for operation as a 32K word block, or
an 8K word block. Installing J6, the module will run with a 32K word block of
memory. IfJ6 is removed, the module will run with an 8K block of memory.

NOTE
Jumper J6 is shorted by a trace on the circuit side
of the card. If the jumper is not used (that is: if
the smaller, 8K, memory block are chosen), the trace
must be cut. Figure 2-5 shows the location of the
trace to be cut. There should be no need for the
user to remove this jumper.
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Figure 2-5
Modifying Data RAM for 8K Memory Block
Procedure

To modify the module for 8K memory block configuration:
1. Remove power from the module.

2. Remove module from the cardcage (continued next page).
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3. Remove jumper J6 (if installed).
4. Locate the circuit trace shown in Figure 2-5.
5. Use a sharp tool (knife, X-acto blade, etc) to CAREFULLY sever the
trace, as shown in Figure 2-5.
6. Re-install the module in the cardcage.
2.6.2  Standard or Short I/O Selection for I/0 Registers (J3,S3)
All /O module addresses (except the Data RAM) may be located in either VMEbus
Short I/O or Standard Memory Space (the Data RAM can only be located in
standard memory). The selection is made by configuring jumper J3 and switch 7 of
Switch Bank S3 (see Figure 2-3) as shown in Table 2-4 below.
Table 2-4
I/0O Module Addressing Modifier Options
Jumper Switch 7 (S3) Option Selected
I3A Open Standard Data Access Operation
J3B Closed Short I/0O Access Operation

If jumper J3A is installed, S3-7 “must be set in the OPEN position. If J3B is
installed, S3-7 "must be in the CLOSED position.

The XVME-566 is designed to take full advantage of the Standard I/O Architecture's
various features (see Appendix A). It is therefore recommended that the module is
operated in the Short I/O Address mode.

If the module is operated in the Standard Address Space, the FAIN Module will
always reside within the upper 64K-byte segment of the Standard Memory Address
Space (i.e., the address range FFOOOOH through FFFFFFH). Switches S3-1 to S3-6
then determine which 1K block of the upper 64K-byte segment will be occupied.
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2.6.3  Address Modifier Selection (Supervisor/Non-Privileged Mode Selection)

The XVME-566 can be configured to respond only to Supervisory accesses, OR to
both Supervisory and Non-Privileged accesses. The key is a combination of switch
S3-7 and S3-8. Table 2-5 shows access options controlled by these switches, and

the Address Modifier Code the module will actually respond to.

Table 2-5

Access Mode Options

Switch Set Address Modifier Code and Privilege Mode Selection

S3-8 S3-7 /o Data RAM

Closed Closed 29H or 2DH Short I/O 39H, 3DH Standard
Supervisory Supervisory
Non-privileged Access Non-privileged Access

Closed Open 39H, 3DH Standard 39H, 3DH Standard
Supervisory Supervisory
Non-privileged Access Non-privileged Access

Open Closed 2DH Short I/O 3DH Standard
Supervisory Supervisory

Open Open 3DH Standard 3DH Standard
Supervisory Only Supervisory Only

2.6.4 VMEDbus Interrupt Options

Three interrupt switches (on Switch Bank 1) select which interrupt level is to be
used by the module. The input module can be programmed to generate an interrupt
at the completion of a conversion on any one of seven levels.

In order to enable interrupts, at least two bits in the Status/Control register must
be set (See Chapter Four, Section 4.3.2.1). Interrupts may be initiated by the
trigger clock (when sampling resumes after sequence is stopped by the Sequence
RAM); by the Sequence RAM (when programmed and data is stored in the Data
RAM); or by the event counter (when counter reaches programmed limit).

Interrupt resets must occur during the service routine. A logic *1' written to the
upper control data bit 11 (timer), 13 (sequence), or 15 (event counter) will clear
interrupts pending. Pending interrupts will also be cleared upon power-up or system
reset.
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2.6.4.1 Interrupt Level Switches (S1)

The following figure (Figure 2-6) shows Switch Bank 1 (S1). Table 2-6 (next page)
defines the relationships between these switches and the module's interrupt levels.

A3

A2

—— Al

1 2 3
~OPE N-

Interrupt Level Switches (S1)

The XVME-566 has the capability to generate interrupts on any one of seven levels
(as allowed by VMEDbus specification). Some of the possible sources for interrupts
are: the Trigger Clock, Sample Clock (stop bit, interrupt bit), Event Counter, and
Status/Control register (interrupt bits).

The module can be programmed to generate an interrupt at the completion of a
conversion. These switches will determine the level of the interrupt. The interrupt
level switch options are defined in Table 2-6.
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Table 2-6

Interrupt Level Switch Options

(S1) Switches

S1-1

Open
Closed
Open
Closed
Open
Closed
Open
Closed

S1-2

Open
Open
Closed
Closed
Open
Open
Closed
Closed

S1-3

Open
Open
Open
Open
Closed
Closed
Closed
Closed

VMEDbus Interrupt Level

N WA

1
None, interrupts disabled

2.6.4.2 Interrupt Acknowledge (JACK*) Enable Jumpers (J1,J2)

The XVME-566 uses the VMEbus IACK* daisy-chain to determine which signal is
acknowledged when more than one module uses the interrupt request lines. The
daisy-chain through the module can be bypassed (to speed IACK* arbitration) when
the module is not being used as an interrupter (but other modules are still free to
interrupt). This is controlled by jumpers J1 and J2.

J1A connects JACKIN* to IACKOUT?* at P1, and J1B enables IACKOUT?* at the P1
connector. J2A disconnects IACKIN* from the module chain, while J2B enables
TACKIN* to the module. Table 2-7 shows the interrupt acknowledge options.

Table 2-7

IACK* Enable Jumpers

Jumpers Option
J1 J2
Position A Position A Module bypasses IACK* daisy chain
Position B Position B Module uses IACK* daisy chain
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When the jumpers are in the "A' position, the module will not respond to interrupts
because JACKIN* is not monitored (the on-board arbitration is not engaged). The
*A' position connects IACKIN* directly to JACKOUT?*, at the P1 connector.

The "B' position engages IACKIN* to the on-board arbitration circuitry. If
interrupts are to be used, these jumpers should be in the "B' position.

2.7 ANALOG-TO-DIGITAL (A/D) CONVERSION OPTIONS

271  Input Conversion Format Jumpers (J5,J16)

This jumper option is used to configure A/D conversion circuitry to convert analog
information to one of three formats: straight binary (unipolar), offset binary
(bipolar), or two's complement binary (bipolar).

Use of this option is dependent upon the data format required by the input control
program employed by the user. This option is inclusive to all input channels and
cannot be utilized on an individual channel basis (Section 2.7.1.1).

The digital-data format stored into the Data RAM may be changed (via jumpers) to
accommodate several types of data encoding. Table 2-8 shows which jumpers
control the data formats for the two different voltage modes.

Table 2-8

Input Conversion Format Jumpers

XVME-566 Manual
May, 1987

Input
Digital Data Conversion Format (All Inputs) Jumpers Installed Mode
Analog to Straight Binary J5,J16B Unipolar
Analog to Offset Binary J5 (Out), J16B Bipolar
Analog to Two's Complement J5,J16A Bipolar




XVME-566 Manual
May, 1987

2.7.1.1 A/D Data Format

The A/D converter digitizes the value of an analog signal on the input of a selected
channel. The digital format of the converted data depends upon which data format
and input voltage mode (unipolar or bipolar) have been previously jumpered at
module installation (Section 2.7.1).

The analog input signals can be divided into two general groups: unipolar input,
where the input has only positive polarity (e.g., 0-5V or 0-10V); and bipolar input,
where the input magnitude can "swing" between a positive and a negative polarity
(e.g., -5V to+5V or -10V to + 10V).

If the inputs are configured to accept unipolar voltages, the straight binary format
of data coding is usually selected. If the inputs are configured to accept bipolar
voltages, the data can be encoded in either offset or two's complement (to
encompass handling negative numbers). The three formats are listed in the
following three tables. Table 2-9 shows the straight binary encoding format.

Table 2-9 Unipolar Mode
(Straight Binary Encoding)

Bits D15 through D12 always = zero

Straight Binary: (Vfsr = Full Scale)

Bits 1514131211109 8 7 6 5 4 3 2 1 0 Analog Input
06000111111 11T1T1T1:1 Vfsr - ILSB OFFFH
00001 0O0O0OO0OO0OO0OO0OO0O®O0OT 0O .5 Visr 0800H
000O0O0O0O0O0OOO0OOOO0OO0OO0O®O0OT 0O ov 0000H

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

In Offset Binary, the negative full scale voltage (-Vmax) is represented by all
binary zeros. The positive full scale voltage (Vfsr-1LSB) is represented by all
binary ones. Thus, the voltage represented is 'offset' by a factor of one half the

full scale voltage "swing" (+Vmax to -Vmax). Table 2-10 shows the data encoding
format for the bipolar mode with offset binary encoding.
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Table 2-10 Bipolar Mode
(Offset Binary Encoding)
Bits D15 through D12 always = zero
Offset Binary: (Vfsr = Full Scale)

Bits 1514131211109 8 7 6 5 4 3 2 1 0 Analog Input
060001111111 11111 Vfsr - 1LSB OFFFH
0000110O0O0O0O0O0O0OGO0OTO0T71 S(+1VAsr) 0CO01H
000010O0O0O0OO0OO0OO0OOO0OO0OOQO ov 0800H
0000O01O0O0O0OO0OO0OO0OO0OGO0OO0OO 5(-1Vfsr) 0400H
000O0O0OOOOOO0OTO0OO0OO0OTO0OQO0 -Vfsr ~ 0000H

In the Two's Complement mode, the most significant bit is simply inverted. This

provides for direct mapping between the Two's Complement numbers used by the

microprocessor and the voltage input of the analog-to-digital converter. Table

2-11 shows the (bipolar mode) two's complement encoding format.

Table 2-11 Bipolar Mode
(Two's Complement Encoding)
** Bits D15 through D12 always match Bit D11 **
Two's Complement: (Vfsr = Full Scale)

Bits 1514131211109 8 7 6 5 4 3 2 1 0 Analog Input
0600000111111 11111 Vfsr - 1LSB 07FFH
000O0O0O1O0O0O0OO0OO0OTO0OO0OO0OT 0O S(+1VAsr) 0400H
00 0O0O0O0OO0OOOOOOOOOO ov 0000H
1 1111100O0O0O0OO0OO0OO0TU 0O 5(-1Vfsr) FCOOH
1 111100O0O0O0O0O0O0O0OTO0O0 -Vfsr  FS800H
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2.7.1.2 Differential/Pseudo-Differential/Single-Ended Input Jumpers
(Analog Multiplexers J9,J14,J15)

The XVME-566 can be configured to provide any one of three types of channel

input modes:

1)
2)

3)

32 single-ended (SE) input channels
16 differential (DI) input channels, or

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

The three modes are mutually exclusive, so the module will only accept all SE, or
all DI, or all PDI inputs. It will not accept combinations of the three.

1

2)

3)

NOTE
Only one of the three jumper configurations may be installed at any one time.
Make sure that:

If the board is to be used in the SE input mode, the jumpers for DI and PDI operation are
removed;

If the board is to be used in the DI input mode, the jumpers for SE and PDI operation are
removed;

If the board is to be used in the PDI input mode, the jumpers for SE and DI operation are
removed.

The pseudo-differential option allows 32 input channels, as does the SE option.
Unlike the SE channel, the PDI mode uses a common analog ground (pin JK1-49) to
simulate true differential input IMPORTANT: see Section 2.7.2). Table 2-12 shows
how jumpers J9,J14 and J15 must be used to achieve SE, DI and PDI inputs.

Table 2-12

Single-Ended/Differential/Pseudo-Differential Jumper Options

Jumper Settings Input Mode
J9 J14 J15

AC Out In SE

B Out Out DI

A,D Out In PDI
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NOTE
The LSB (Least Significant Bit) represents the
change in input voltage that results in an increase
or decrease of the binary code by one count. The
LSB is derived from the full range of either current

or voltage (Vfsr), divided by the maximum conversion

resolution (i.e., 12 bits or 4096 in binary counts).
Thus, the value of one LSB can be determined by the

following:
Unipolar LSB = Vfsr Bipolar LSB = (+Vfsr)-(-Vfsr)
4096 4096

The following list shows the value of 1 LSB for each range:

+5V = 2.4414mV
+10V = 4.8828mV
0-10V = 2.4414mV

2.7.2  Input Calibration Grounding Jumpers (J11,J12)

In addition to the SE/DI jumpers mentioned, two other jumpers are provided to
allow grounding of an input channel (in either the SE or DI mode). This is done to
allow software to automatically correct any drift in the ADC offset adjustment.

In the SE mode, J11 grounds input CH.8 and J12 grounds input CH.0. In the DI
mode, J11 grounds CH.O HI and J12 grounds CH.O LO (See JK1 Table, SEC. 2.8 for
reference). These jumpers will only be installed during the calibration procedure
(Chapter 5). Table 2-13 shows the effects of grounding these jumpers.
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Table 2-13
Inputs Grounded on JK1
Jumper Mode Result
J11 SE,PDI CH. 8 grounded
J12 SE,PDI CH. 0 grounded
J11 DI CH. 0 HI grounded
J12 DI CH. 0 LO grounded

2.7.3  Input Voltage Range Type and Voltage Range Selection (J8,J10)

The analog inputs may be configured to accept either unipolar or bipolar full-scale
input voltages. Jumpers J8 & J10 determine which voltage type the module will
accept.

The analog input ranges can be jumper-configured to accept voltages in any one of
three ranges. There are two bipolar ranges and one unipolar range:

Bipolar Ranges Unipolar Range
+5V 0to 10V
+10V

Table 2-14 shows the voltage range and type options.

Table 2-14

Voltage Range and Type Selection Options

Input Range Install
Unipolar:

0-10V JBA,J10A
Bipolar:

5V JBA,J10B

+ 10V J8B,J10B
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2.7.4  Programmable Gain Selection (J7-Jumper Cluster)

The gain for each input channel is programmable over any of three possible gain
ranges. First, the required range is selected by configuring one of the three
jumper-pair combinations for jumper J7. Next, the specific gains (within the
selected range) are determined by the user and written to the on-board Gain RAM
during the input initialization procedure (Section 4.4.1).

Anytime a subsequent input is converted (analog-to-digital), the gain factor will
automatically be applied as it was previously programmed. The three input gain

ranges are:

Three Input Gain Ranges

Range 1:(X1) 1,2,5,10
Range 2:(X4) 4,8,20,40
Range 3:(X10) 10,20,50,100

The various input gains are selected by installing one jumper pair for each option.
Table 2-15 shows the options and corresponding jumper pairs.

Table 2-15

Input Gain Range Jumper Pairs

Jumpers Installed Gain Range Selected
JTA,J7B Range 1
J7CJ7D Range 2
JTEJTF Range 3

SELECT ONLY ONE RANGE AT A TIME. The input channels can only be
programmed for specific gains within the selected range.

2.7.5 Conversion Resolution

The XVME-566 is capable of performing with the ADC in an 8-bit or a 12-bit
conversion mode. The module powers up in the 12-bit mode. (Refer to Chp 4,
Status/Control register for selection of 8-bit option.)

The 8-bit option allows a faster conversion (up to 144KHz throughput, if required
by the user), but will decrease conversion accuracy. When the 8-bit conversion is
chosen, the conversion will still have 12-bit resolution, BUT will have 8-bit
accuracy. The system accuracy for 12-bit and 8-bit conversions, respectively, are
+ 0.01% FSR max., and + 0.2% FSR max.
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2.7.6  External Trigger Selection (J13,J14)

On the XVME-566,jumper J13A is installed to connect an external trigger input to
the module. When J14 is installed, pin JK1-49 becomes the logic ground reference.
(When J14 is installed, jumper J9D must be removed.) The PDI mode cannot be
used with the external trigger.

Jumper J13B is used to provide external trigger output for the XVME-566 at pin
number JK1-50.

2.8 CONNECTOR JK1

The analog input channels are accessible on the front of the module via the single
mass termination header labeled, JK1. Connector JK1 is a 50-pin header used to
input analog signals. Its pin-out is compatible with the Analog Devices 3B series
Universal Signal Conditioning System. Table 2-16 defines JK1's pin-out.U" (111 01JU
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Table 2-16 Input Connector JK1

Flat Cable Single-Ended Differential
Conductor Configuration Configuration
1 CH. 0 CH. 0 LO

2 CH. 8 CH. 0 HI

3 ANALOG GND ANALOG GND
4 CH. 9 CH. 1 HI

5 CH. 1 CH. 1 LO

6 ANALOG GND ANALOG GND
7 CH. 2 CH. 2 LO

8 CH. 10 CH. 2 HI

9 ANALOG GND ANALOG GND
10 CH. 11 CH. 3 HI

11 CH. 3 CH. 3 LO

12 ANALOG GND ANALOG GND
13 CH. 4 CH. 4 LO
14 CH. 12 CH. 4 HI
15 ANALOG GND ANALOG GND
16 CH. 5 CH. 5 HI
17 CH. 13 CH. 5 LO
18 ANALOG GND ANALOG GND
19 CH. 6 CH. 6 LO

20 CH. 14 CH. 6 HI

21 ANALOG GND ANALOG GND
22 CH. 15 CH. 7 HI

23 CH. 7 CH. 7 LO

24 ANALOG GND ANALOG GND
25 CH. 16 CH. 8 LO

26 CH. 24 CH. 8 HI

27 ANALOG GND ANALOG GND
28 CH. 25 CH. 9 HI

29 CH. 17 CH. 9 LO

30 ANALOG GND ANALOG GND
31 CH. 18 CH. 10 LO

32 CH. 26 CH. 10 HI

33 ANALOG GND ANALOG GND
34 CH. 27 CH. 11 HI

35 CH. 19 CH. 11 LO

36 ANALOG GND ANALOG GND
37 CH. 20 CH. 12 LO

38 CH. 28 CH. 12 HI

39 ANALOG GND ANALOG GND

(continued on next page)
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Table 2-16
Input Connector JK1 (cont'd)
Flat Cable Single-Ended Differential
Conductor Configuration Configuration
40 CH. 29 CH. 13 HI
41 CH. 21 CH.13 LO
42 ANALOG GND ANALOG GND
43 CH. 22 CH. 14 LO
44 CH. 30 CH. 14 HI
45 ANALOG GND ANALOG GND
46 CH. 31 CH. 15 HI
47 CH. 23 CH. 15 LO
48 ANALOG GND ANALOG GND
49 GND (EXT TRIG,PDI) GND (EXT TRIG,PDI)
50 EXT TRIGGER EXT TRIGGER
NOTE

When performing conversions in Sequence Mode, a
software reset will lock the board. Before doing a

software reset in this mode, bit 8 of the

Status/Control register must be set to "0" (Sequence

Controller Enable).
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The following table summarizes all the XVME-566 jumpers and their functions.

Table 2-17

XVME-566 Jumper List

Jumper

J1A
J1B
2A
2B
I3A
J3B
J4

I5
J6
J7TA
J7B
JiC
J7D
J7E
J7F
JBA
J8B
J9A
J9B
J9C
J9D
J10A
J10B
J11
J12
J13A
J13B
J14
J15
J16A

J16B

Description

Connects IACKIN* to IACKOUT* at P1

Engages IACKIN* to IACKOUT?* to daisy chain circuitry
Disconnects IACKIN* from daisy chain circuitry
Enables IACKIN* to daisy chain circuitry

Enables module for standard memory access

Enables module for short I/O access

Jumpers 8 MHz clock to U54, Pin 1

Analog-to-straight binary conversion

Configures Data RAM for 32K memory blocks
Differential Amp output Stage Gain of X1

Differential Amp output Stage Gain of X1
Differential Amp output Stage Gain of X4

Differential Amp output Stage Gain of X4

Differential Amp output Stage Gain of X10

Differential Amp output Stage Gain of X10

Voltage range selector to ADC; ’++10V

Voltage range selector to ADC; ’++20V

Configures module for SE & PDI operation

Configures module for DI operation

Configures module for SE operation; accompanies JOA
Configures module for PDI operation; accompanies JOA
Unipolar voltage range selector with potentiometer R18
Bipolar voltage range selector with potentiometer R16
Grounds JK1 SE CH.8 and DI CH.0 HI

Grounds JK1 SE CH.0 and DI CH.0 LO

External trigger selection provision

Off-board trigger selection provision

Grounds JK1 Pin 49 for external trigger reference
Configures module for SE operation; accompaniesJ9A
Sign extends MSB (BD11) of converted result (with J5,selects
straight binary; without J5, selects offset binary)

Inverts MSB (BD11) of converted result (with J5, selects
two's complement)
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2.10 POTENTIOMETER/RESISTOR LIST

The following table summarizes the XVME-566 potentiometers and their functions.

Table 2-18

XVME-566 Potentiometer List

Resistor Number Description
R8 One-shot time out
R10 Sample/hold offset adjustment
R15 Gain adjustment, ADC
R16 Bipolar offset adjustment, ADC
R18 Unipolar offset adjustment, ADC
R20 Instrumentation offset adjustment

2.10.1 Current Loop Inputs

An A/D input will operate in a 4-20mA or a 10-50mA current loop configuration
with the addition of an external current sensing resistor. The current sensing
resistor should be selected to generate a voltage within the predetermined, jumper-selected voltage (0-5V
max.). A voltage drop of less than 1V will provide current
of less than 4mA, and would thus indicate improper operation of the current loop.
Typically, the resistors used would be:

A 500-ohm 1/2W for the 4-20mA configuration,

OR
A 200-ohm 1/2W for the 20-50mA configuration.

The resistors should be 0.1% tolerance or better, with stable temperature coefficient
characteristics (e.g., 25ppm or better). All input channels operate with the same
full-scale input range.
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2.11 MODULE INSTALLATION

XYCOM XVME modules are designed to comply with all physical and electrical
VMEDbus backplane specifications. The XVME-566 Fast Analog Input Module is a
double-high VMEbus module. Two backplane connectors are installed (P1 and P2).
The module requires P2 for power and ground.

CAUTION
Never attempt to install or remove any module
before turning the power to the bus OFF. Power to
all related external power supplies should also be
OFF.

Prior to installing the module, determine and verify
all relevant jumper configurations. Check all
connections to external devices or power supplies to
make sure they comply with the specifications of the
module. (Please check the jumper configuration
against the diagrams and lists in this manual.)

To install the module into the cardcage, perform the following steps:

1

2)

3)

4)

5)

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

Center the module on the plastic guides so the solder side is facing the left and the
component side is facing right.

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

Apply straightforward pressure to the handles on the front panel, until the connector is
fully engaged and properly seated.

NOTE
It should not be necessary to use excessive force or
pressure to engage the connectors. If the board
does not properly connect with the backplane,
remove the module. Then inspect all connectors and
guide slots for possible damage or obstructions.

Once the module is properly seated, secure it to the chassis by

tightening the two machine screws at the extreme top and bottom of the
module.
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Chapter 3

PROGRAMMING OVERVIEW

3.1 INTRODUCTION

Use of the XVME-566 is simplified with a general understanding of its three major
spheres: the RAMs, the on-board System Timing Controller and the operating modes.
This chapter discusses these module components in the following order:

RAM Memory Areas (Sec. 3.2)

Gain RAM (3.2.1)
Sequence RAM (sequence controller) 3.2.2)
Data RAM (3.2.3)

Data Storage Modes (3.2.3.1)
Contiguous Mode(3.2.3.1.1)
Image Mode (3.2.3.1.2)

The System Timing Controller (Sec. 3.3)
Sample Clock  (3.3.1)
Trigger Clock  (3.3.2)
Event Counter  (3.3.3)

Analog Control (The Sequence Controller) (Sec.3.4)

The Operating Modes (Sec. 3.5)
Sequential Mode (3.5.1)
Random Mode 3.5.2)

3.2 THE RAMS

The XVME-566 uses three RAM memory structures. There is one each for data
storage, sequence-of-events programming, and gain-level programming. All three
RAM areas are generally used when the board is operated.

3.2.1 The Gain RAM (Base + 101H)

On the XVME-566, the Gain RAM is used to store the gain values for the channels
whose data will be converted. The 32-byte RAM occupies the odd bytes in the I/O
address space from base address + 101H through base address + 13FH.

The Gain RAM is configured so that only the two least significant bits are used.
Within those bits, gains of 1,2,5 or 10 are stored within three jumper-selectable
gain ranges. Section 2.7.5 discusses the gain ranges in more detail. Section 4.3.4.1
lists the procedures for using the Gain RAM.

3-1



XVME-566 Manual
May, 1987

3.2.2  The Sequence RAM (Base + 201H)

The 256-byte Sequence RAM is the heart of the Sequence Controller. It is used to
program the order in which data from input channels are converted. The RAM
occupies the odd bytes in the I/O address space from base address + 201H through base
address + 3FFH.

All bits in this RAM are used to manipulate data. The five least significant bits
are used to store input channel addresses. The remaining three bits are control
bits:

-- End-of-Sequence Bit: If the IMAGE bit is set in the status control
register, this bit will cause the sequence and data RAM pointers to
reload. If the IMAGE bit is not set, only the Sequence RAM pointer will
reload.

-- Stop Bit: (Sequential Mode only) After a conversion is stored, this bit
causes the sequence to stop

-- Interrupt Bit: After data is stored, this bit causes an interrupt to the
VMEDbus (if enabled)

Section 4.3.4.4 discusses the Sequence RAM in more detail.

3.23 The Data RAM

The XVME-566 uses a 64Kbyte, dual-ported Data RAM to store converted data
samples (up to 32,767 12-bit samples). Access to the RAM contents is provided by
pointers in the Data RAM Address Register (base + word location 84H).

The Data RAM can be located anywhere in the 16Mbyte Standard Memory Space on
64K byte boundaries. The size of the RAM can be either 8K or 32K words (the
board is shipped with 32K words). Section 2.6.1.1 discusses selection of the Data
RAM address space. Details regarding the use of the RAM can be found in Section
4.3.42.

The following sections discuss the two data storage modes.

3.2.3.1 Data Storage Modes

The module is designed to allow storage of data in one of two modes: image and
contiguous. When power-up occurs, the board is set for the the contiguous mode.
Changing the setting of a bit in the status/control register will invoke the image
mode.

The next two sections describe the contiguous and image data storage modes in
greater detail.
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3.2.3.1.1 Contiguous Mode

The contiguous mode provides a history of all recorded values at specified channels.
Contiguous mode is already set in the status/control register at power-up.
Otherwise, it is invoked by setting bit 6 in the status/control register to logic'0'".

Contiguous sequencing differs from image sequencing where the storage of data is
concerned. When in the contiguous mode, data is stored from a start address
(specified by the Data RAM pointer), permitting a series of input data values to be
stored for each channel. The result is the creation of a block of Data RAM that
contains a history of the events that have occurred on the channel.

The "end-of-sequence" bit in the Sequence RAM will not cause the Data RAM

counter to be reloaded (with its initial value) when the board is operating in the

contiguous mode. Thus, data is continually stored in successive locations in the
Data RAM until the stop bit is set (stopping the acquisition of data).

Example

Fifteen channels represent the plot points for a sine wave being produced by an
oscillator. Company regulations require that a continuous record of these points be
recorded every five minutes during the equipment's twenty-hour operating time each
day. Contiguous mode allows the status (of the fifteen points at separate addresses
in the Data RAM) to be recorded after each conversion is made. The time in this
example is controlled by the STC trigger clock.

3.2.3.1.2 Image Mode

The image mode is designed to provide the latest information available on a given
channel. Data is stored in an assigned area of the Data RAM (as determined by
Data RAM pointer). The area may then either be read once or continually updated
for a selected group of input channels. the image mode is invoked by setting bit 6
in the status/control register to logic "1".

When in the image mode, the Data RAM pointer will be loaded with the initial value
whenever the end of the sequence is reached. This allows the new data to
overwrite the old data (making each store to the Data RAM the latest value).

Example

Acquisitions are needed every fifteen minutes on equipment that is controlled by
five channels assigned to Work Station Nineteen. The image mode allows data from
each of the channels to be acquired in a single routine. So, every fifteen minutes,
the converted values for the five channels are acquired then stored in the Data

RAM. Because the purpose of the routine is to collect updated data values only,
new values are stored over the old values.
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3.3 SYSTEM TIMING CONTROLLER FUNCTIONS

The System Timing Controller (STC) on the XVME-566 is a versatile source for
coordinating timing sequences. Uses for the STC are expansive. This manual,
however, will discuss only those features which are dedicated to specific counter
outputs. More detailed information, if necessary, can be found in the STC
handbook provided with the module.

The XVME-566 uses the Am9513A STC which includes five 16-bit counters and a
four-bit prescaler. Each counter may also be concatenated to any succeeding
counter for an effective counter length of 80 bits.

The primary STC features used by the XVME-566 are:

-- Counter 4: The Sample Clock
-- Counter 2: The Trigger Clock, and
-- Counter 5: The Event Counter

Some examples for programming the STC can be found in Chapter 4 of this manual.
The following sections briefly discuss the sample clock, trigger clock and event
counter features.

3.3.1 The Sample Clock

The Sample Clock determines the time between each acquired bit of data in a
particular sequence of events. When active, the sample clock allows the sampling of
data to occur (in the length of time specified), in the specified sequence, until the
sequence has ended.

When the sequence has ended (when EOS or STOP are set in Sequence RAM), the
sample clock will not resume counting until it is re-started by the trigger clock, a
software trigger or an external trigger. The Sample Clock is provided by output 4
of the STC.

In Sequential Mode, the sample clock controls the throughput rate of data

acquisition. It limits the sampling rate for 8-bit conversions to a minimum of seven
microseconds (144KHz). Twelve-bit conversions cannot be faster than ten

microseconds. The desired sampling rate only needs to be set once (after power-up), unless re-
programming is necessary for other functions.

NOTE
Upon initialization, the sample clock Terminal Count (TC) must
be low for 500nSec. Any deviation will cause unpredictable
results. (Terminal Count is defined as: that period of time
when the counter contents would have been zero had an
external value not been transferred into the counter.)
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3.3.2  The Trigger Clock

The Trigger Clock occupies Output 2 of the STC. The purpose of this trigger is to
control the time between sequences by starting or re-starting the sampling process.

NOTE
The trigger clock period must always be greater than
the total sampling period.

Example

In the diagram below (Figure 3-1), the sample clock periods are represented as
shown with thresholds occurring every ten microseconds (programmed after power-up). Because the
sample clock periods are set, however, does not mean that sampling is actually occurring.

In Periods A & C, no sampling occurs. Sampling does not occur in Period A
because no trigger has "allowed" the sampling process to begin. The first trigger
occurs at the start of Period B. The sampling stops where the setting of the "stop
bit" is indicated. Period C (all of the time remaining after the stop bit) contains

no new trigger, so no new sampling occurs. At the beginning of Period D, however,
a new trigger occurs and sampling resumes.

! Period A Period B i Period C | Period D
; I I I
) . 1 I 1
! Trigger 1 Re-trigger
| |
1 1
1 I ' I 1 1
e t > 10uSec—>Ir-(—'10uSec-+:<—7//——-—>:q-—10uScc——r-il
t=10uSec
yi

L] Ll L[

L-~-~*--—No Sampling I Sampling —|L No Sampling-——-—-—|
Sample Clock Stop Bit Set
Figure 3-1

Triggering the Sampling Process
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3.33 The Event Counter

The Event Counter occupies Output 5 on the STC. Its primary function is to count
"events" and provide an interrupt to the VMEbus. Events can be:

-- The number of times the trigger acts (STC input G4), or

-- The number of sample clock periods (STC input S4), or

-- The number of end-of-sequence settings (STC input G3), or
-- The number of external triggers generated (STC input G1)

34 ANALOG CONTROL (THE SEQUENCE CONTROLLER)

Once initialization has occurred, the XVME-566 operation is coordinated by a
sequence controller that accesses the Gain, Data and Sequence RAMs, requiring
trigger and sample clock inputs. The RAMs, trigger and sample clocks are discussed
in Sections 3.2 and 3.3.

The Sequence Controller coordinates the actions between the analog components, the
RAMs and their respective pointers. Along with the STC the sequence controller
provides the proper timing for data acquisition and dual S/H amplifiers switching.

Timing for transferring data into the Data RAM (at the end of each conversion) is
also controlled by the sequence controller. Finally, the controller provides the
arbitration necessary for VME access to any of the RAMs during the acquisition
process.

3.5 OPERATING MODES

The XVME-566 operates in one of two modes, Sequential or Random. The more
versatile Sequential Mode will almost always be the preferred mode of operation
because it takes full advantage of the board's speed and storage capacities.

Sequential mode operations use the dual sample-and-hold architecture (which allows
data on one channel to be held while another channel is being sampled). Random
mode operations allow acquisition and conversion from one channel at a time (which
slows the throughput rate).

Both modes allow data acquisition in 10uSec and expend an additional 10uSec
converting and storing data. The Sequential mode, however, performs both tasks

simultaneously (except on the first acquisition and the last conversion).

The remainder of this chapter discusses the Sequential and Random modes. Table 3-1 shows the registers
that must be initialized prior to data acquisition in either mode.
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Table 3-1

Registers Initialized Before Data Acquisition

Register Mode
Sequential Random
System Timing Controller Yes Yes
Sequence RAM Yes No
Gain RAM Yes Yes
Sequence RAM Pointer Yes No
Data RAM Pointer Yes Yes
Interrupt Vector Yes Yes
Status/Control Register Yes Yes

3.5.1 Sequential Mode

In the sequential mode, conversions are performed at a rate of 100KHz (maximum
with 12-bit accuracy). This is accomplished with a dual sample/hold architecture
that allows data acquisition and conversion to occur simultaneously. The sampling
sequence is controlled by a Sequence RAM which permits greater flexibility such as
the looping of sample sequences, VMEDbus interruption at sample completion, and
termination of the sampling. The sequence of samples may be initiated by:

1. Trigger Clock
2. External Trigger
3. Software Trigger

The sequential mode allows data to be sampled (acquired, read and stored) on many
channels in a single command set. Channel numbers and control data are retrieved
from the 256-byte Sequence RAM (before conversion) and converted data is stored
in the 32K word Data Ram. The Sequential Mode is selected by setting bit 5 in the
status/control register to logic'0' (the module powers-up in this mode).

3-7




XVME-566 Manual
May, 1987

Data can be stored in one of two ways, in the Image or Contiguous mode. When
only the latest information on specified channels is needed, the Image Mode is used.
The second type, Contiguous Mode, is used for plotting a history of events at the
specified locations. See section 3.2.3.1 for more information on the data storage
modes.

Figure 3-2 shows a time line for sample acquisition in the Sequential mode.
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3.5.2 Random Mode

In the random mode, a control byte is written to the Sequence RAM or the Gain
RAM (specifying a channel number) to start a conversion on the channel. Random
mode operation is accessed by setting bit 5 of the status/control register to logic

1

Sequence RAM and Gain RAM values do not change when in the Random mode. The
write to the RAM causes a latch to be loaded instead. Random mode uses both the
image and contiguous data storage modes. See section 3.2.3.1 for more information
on data storage.

Other trigger modes (External Trigger, Trigger Clock, Software Trigger) should not
be used to start data acquisition in the random mode. They may be used, however,
to continue data acquisition and conversion in this mode. When restarting the
acquisition process via one of the three triggers, the data written to the multiplexer
is not changed. Therefore, when a trigger occurs, another conversion will take
place on the channel initially written.

Figure 3-3 shows a time line for data acquisition and conversion in the Random
mode. See Figure 3-2 for comparison with the Sequential mode.

0 SuSec 10uSec 19.5uSec  20uSec
] .

|

Ve | €——9.5y8ec <

]
t i ]
| € SuSec > )

Ti

STORE DATA

1

1
] 1
T DATA ACQUISITION | CONVERT DATA
|
CONVERT

IDLE

SEQUENCE RAM WRITE .

PGB MR ¢ | N

Sample Clock —I—I

| fesoums

Figure 3-3

Time Line for Data Acquisition
Random Mode
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Chapter 4

PROGRAMMING

4.1 INTRODUCTION

This chapter provides information required to program the XVME-566 Fast Analog
Input Module for analog-to-digital conversions. Most of the information for
programming the System Timing Controller can be found in the STC manual
accompanying the module. The presentation of information in this chapter is as
follows:

- Base address and module identification locations

- Discussions of base addressing and how the various registers are accessed

- Discussions of A/D conversion modes and principals relevant to programming
- Programming examples for the Sequential and Random operating modes

4.2 BASE ADDRESSING

The XVME-566 /O registers are designed to be addressed within the VMEbus*defined 64K short I/O
address space, or the upper 64K of the standard memory space. The Data RAM, however, resides only in
the standard address space (on any 64K word boundary).[1[TEach module connected to the bus must have
its own unique address. Thus, the XVME-I/O modules base-addressing scheme has been designed to be
switch®selectable. When the XVME-566 is installed in the system, it will occupy a 1K byte

block of address space (called the 1/O Interface Block). The base-addressing scheme for the module is such
that the starting address for each I/O Interface Block resides on a 1K boundary. The module base address
will, therefore, be one of the 64 1K boundaries available within the short I/O or the upper 64K of the
standard memory space. See Table 2-3, Chapter 2 for a complete list of the 64 1K boundaries.[1[1The
logical registers used for the conversion data on the XVME-566 are given specific addresses within the 1K
I/O interface block occupied by the module. These addresses are offset from the module base address.
Figure 4-1 shows a representative I/O interface block for the XVME-566 module.
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+3EH
+40H

+7EH
+80H

+82H

+84H
+86H
+88H

+BEH
+C0H

+C2H
+C4H

+FEH
+100H

+13EH
+140H

+1FEH
+200H

+3FEH

XVME-566 Manual

E A% E N 0 D D
Moadule Identification
U N D E F I N E D
No DTACK

Status/Control Register

Software Start

Interrupt Vector Register

Data RAM (Pointer) Address Register

Sequence RAM (Pointers)
Address Register

19) N D E F I N E D
No DTACK
STC Data Port Register
UNDEFINED STC Control Port Register
STC Register Shadows
Gain RAM
8) N D E F 1 N E D
No DTACK Sequence RAM
Figure 4-1

The XVME-566 Fast Analog Input Module I/O Interface Block
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201H

3FFH
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A specific register on the module can be accessed by adding the specific register
offset to the module address. For example, the module's Sequence RAM begins at
address 201H within the I/O interface block. Thus, if the module base address is
switched to 1000H, the Sequence RAM would begin at address 1201H.

(Module base address) (Register offset) (Sequence RAM)
1000H + 201H 1201H

If the XVME-566 is associated with a memory-mapped CPU module (such as the
XVME-600 68000 CPU), the short I/O address will be confined to a specific address
where it can be accessed by the CPU. If the short I/O address space of the CPU
started at FFOOOOH, for example, then the actual address for the XVME-566 would
be FF1000H.

4.3 I/O INTERFACE BLOCK
Each of the following programming locations, of the XVME-566 1/O interface block

(previously shown in Figure 4-1), are discussed in greater detail in this chapter's
remaining sections:

Module Identification (I.D.PROM) (base + 01H to base + 03FH): (Section 4.3.1) This
section includes information concerning the locations specifying model number,
manufacturer, and revision levels of the module.

Status/Control Register (base + 80H): (Section 4.3.2) The status/control register
contains sixteen single bit locations which provide control signals to reset the
module; enable or reset interrupts; selects the mode of analog input operation
(random channel or sequential channel); selects mode of data storage (image or
contiguous); and controls the status of the red and green LEDs.

Software Start (base + 82H): (Section 4.4.2.2) This write-only register starts
data acquisition.

Interrupt Acknowledge (IACK*) Vector Register (base + 83H): (Section 4.3.3) This
register holds the vector to be driven onto the VMEbus when an interrupt
generated by the input module is acknowledged.

Data RAM (Pointer) Address Register (base + 84H for the high byte; 85H for the
low byte): (Section 4.3.5) This 16-bit register holds the pointers to the Data RAM
that select the starting addresses that converted data will be stored at within the
RAM.

Sequence RAM (Pointer) Address Register (base + 87H): (Section 4.3.6) This 8-bit
register steps the sequence controller through the Sequence RAM.
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System Timing Controller (base + COH and base + C3H): Not discussed in this
chapter; See STC manual included with the module. The STC Data Port Register is
a word address (COH). The STC Control Port Register is a byte address (C3H).

Gain RAM (base + 101H through base + 13FH, odd bytes): (Section 4.3.7) These memory
locations contain the 32-element gain RAM. It must be programmed as part of an

input initialization procedure. Specific gains for chosen channels are stored within

this 32-byte register.

Sequence RAM (base + 201H through base + 3FFH, odd bytes): (Section 4.3.8)
These memory locations control the sequencing of specific channels.

4.3.1 Module Identification (I.D. PROM) (Base + 01H)

The Xycom module identification information for the XVME-566 is located in the
odd bytes at addresses 01H to 3FH (base address + 01H to 03FH). The I.D. data is
provided as 32 ASCII encoded characters consisting of board type, manufacturer
identification, module model number, number of 1K-byte blocks occupied by the
module, and module functional revision level. This information can be read by the
system processor on power-up to verify the system configuration and operational
status. Table 4-1 defines the identification information locations.
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Offset
Relative to
Module Base

O 3 W W —

g w

11
13
15
17
19
1B
1D

1F

21
23

25
27

29
2B
2D
2F
31
33
35
37
39
3B
3D
3F

Contents

AKX g~ moZ<

AN N

Undefined
Undefined
Undefined
Undefined
Undefined
Undefined
Undefined
Undefined
Undefined
Undefined
Undefined
Undefined

ASCII Encoding

(in hex)

56
4D
45
49
44

58
59
43

35
36
36
20
20
20
20

31

20
31

31
20

00
00
00
00
00
00
00
00
00
00
00
00

Descriptions

ID PROM identifier,
always "VMEID"
(5 characters)

Manufacturer's I.D.,
always "XYC" for XYCOM
Modules (3 characters)

Module Model Number
(3 characters and
4 trailing blanks)

Number of 1K byte blocks
of I/0O space occupied

by this module

(1 character)

Major functional revision
level with leading blank
(if single digit)

Minor functional revision
level with trailing blank [
(if single digit)

Manufacturer-
dependent information,
reserved for future use

45
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Each module 1.D. data location is accessed by odd VME addresses only. The 32-bytes of ASCII data are
assigned to the first 32 odd I/O interface block bytes allowing I.D. information to be accessed by
addressing the module base, offset by the specific address for the characters needed. For example, if the
base address of the board is jumpered to 1000H, and access is sought for the model number, you will
individually add the offset addresses to the base addresses to read the hex-encoded ASCII value at each
location.

Table 4-2
Accessing Module 1.D. Information

Contents Sought Base Address + Offset Address = Code

Needed
For Access

5 1000H + 11H = 1011H

6 1000H + 13H = 1013H

6 1000H + 15H = 1015H

20 1000H + 17H = 1017H

20 1000H + 19H = 1019H

20 1000H + 1BH = 101BH

20 1000H + 1DH = 101DH

4.3.2  Status/Control Register (Base + word 80H)

The status/control register provides the control signals required to reset the

module, enable interrupts, start conversions, selection of operating modes, selection

of data storage modes and trigger clock selection. The two operating modes are:

sequential and random. The two data storage modes are: contiguous and image. | []Writing to the
status/control register can: enable the sequence controller, select an

operating or data storage mode, reset the module, enable module interrupts to the

VMEDbus, set acquisition accuracy and reset the board. | [1Reading from the status/control register can
indicate: whether or not acquisition is in progress (or when acquisition is complete), and if there are
interrupts pending.

Figure 4-2 defines the locations in the Status/Control register.

SEE WARNING ON NEXT PAGE
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WARNING
Do not use "BSET" or "BCLR" instructions
because separate bit definitions exist in
Status/Control register for read/write
operations.

15114

13

12{11|10(9|8|7]6|514|3}2[|1]0

Event Counter J
Interrupt Pending

Event Counter
Interrupt Enable

Scquence
Interrupt Pending

Sequence

L Red LED

b Green LED

¥ME Interrupt
Pending

Interrupt Enable

VME Interrupt
Enabile

Trigger Clock
Interrupt Pending

Trigger Clock

Module Reset

Interrupt Enable

8/12 Bit Operation

Sequential/Random
Operating Mode

Image/Contiguous
Data Acquisition Mode

Sequence Controller
Enable

Acquisition Start

Figure 4-2

Status/Control Register
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4.3.2.1 Status Control Register Bit Definitions

The following is a bit-by-bit description of the status/control register:

The Most Significant Byte:

Bit Number

Description

D15

=
~

o
7%

=
0o

=

2 ‘U
=

2

This bit is the event counter "interrupt-pending"” flag (STC output 5). A logic "1'READ at
this location says an event (interval) has occurred. A logic "1' WRITE clears the
interrupt. Logic’0' means "no interrupt pending". An event can be any accumulation of
any of the following occurrences:

external trigger

sample clock

trigger clock

EOS bit command (from Sequence RAM)
STC outputs

DAL

A logic "1' written to this location will enable the event counter interrupt.

This is the sequence "interrupt-pending" flag (from bit 5 of the Sequence RAM). A logic
'1' READ indicates the occurrence of a sequence interrupt. When a logic “1' WRITE is
used, the sequence interrupt will be cleared.

A logic "1' written to this location will enable the sequence interrupt.

This is the trigger clock "interrupt-pending" flag (STC output 2). A logic "1' READ
indicates the occurrence of a trigger clock interrupt. When a logic "1' WRITE is used,
the trigger clock interrupt will be cleared.

A logic "1' written to this location will enable the trigger clock interrupt.

This bit is assigned the task of choosing 8-bit or 12-bit resolution for conversions. The
module will automatically assume a logic *0' (12-bit conversions) upon power-up. A
logic *1' WRITE will cause 8-bit conversions.

This is the Sequence Controller enable bit. A logic *1' WRITE to this bit will enable the
sequence controller. A logic '0' WRITE will reset the sequence controller. This bit must
be set to logic "1' before any data acquisition can be performed.
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The Least Significant Byte:

Bit Number

Descriptions

READ only. Logic "1'in this location indicates the start of data acquisition.

This bit chooses whether the module will be in either the contiguous mode, or the image

mode. Logic '1' (Image Mode) written to this location will cause the Data RAM counter
to be loaded with the initial value when bit 7 of the Sequence RAM (the end-of-sequence
bit) is also set to logic "1'.

The module automatically powers-up at logic "0' (Contiguous Mode). In this mode, the
Data RAM pointer will always increment at the end of a conversion after the data is
stored.

This bit places the module in either the random or sequential modes. A logic "1' WRITE
selects the random mode. A logic '0' selects the sequential mode.

This bit provides a means for a module software reset. If "toggled" to logic "1', then back
to logic "0, the sequence controller will reset.

A logic "1' WRITE to this location enables the module to generate VMEDbus interrupts.

READ only. This bit is an "interrupt-pending" flag for the VMEDbus. A logic "1' READ
indicates that one of the three enabled interrupt sources has been set.

This bit controls the green LED. the LED provides visual reference of the module's
status. A logic'0' at this site means the green LED is OFF. A logic "1' seen here indicates
the green LED is ON.

This bit controls the red LED (and VMEbus SYSFAIL* signal). A logic '0' at this site
means the red LED is ON (and SYSFAIL* is driven low). A logic "1' means the red LED
is OFF (and SYSFAIL* is driven high).
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4.3.3 Interrupt Acknowledge (IACK¥*) Vector Register (Base + 83H)

The XVME-566 is capable of generating a VMEbus interrupt on any one of the seven levels allowed by
VMEDbus specification. The Interrupt Acknowledge Vector Register is a READ/WRITE register holding
the vector which is automatically driven onto the VMEbus when the module-generated interrupt is
acknowledged. This register is accessible at "module base address + 83H".

The interrupt-level switches and IACK* daisy-chain enable jumpers (refer to Table 2.1) are configured
when the module is installed. Interrupts are then enabled by writing a logic "1' to bit 3 of the status/control
register and one of the three interrupt source enables (see preceding section 4.3.2).

Interrupts are not automatically reset during the VMEDbus interrupt acknowledge cycle. Module interrupts
must instead be reset by writing a logic "1 to the status/control register bit 15 (event counter), bit 13
(sequence interrupt) or bit 11 (trigger clock). These resets should occur during the interrupt service routine.
Pending interrupts may also be reset by a hardware or software reset.

4.3.4 The RAMs

Once initiation has ocurred, the XVME-566 operation is coordinated by a sequence controller that accesses
the Gain, Data and Sequence RAMs, requiring trigger and sample clock inputs. Programming for the
RAMs is discussed in the sections that follow.

4.3.4.1 Gain RAM (Base + 101H)

The XVME-566 uses a 32-element on-board Gain RAM to store a gain factor for each analog input
channel. One of three gain ranges is selected via jumper option at the time the module is installed (See
Section 2.7.5).

The Gain RAM is programmed via odd bytes beginning with address Base + 101H and
ending with base + 13FH. If the module is operating in the Random Mode, a write to this RAM location
may be used to force an A/D conversion.

For convenience, the gain ranges and factors are repeated below.

Input Gain Ranges and Factors

Gain Range Gain Factors Covered
Range 1 (X1) 1,2,5,10

Range 2 (X4) 4,8,20,40

Range 3 (X10) 10,20,50,100
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Initialization

Immediately after power-up or system-reset, the Gain RAM should be programmed (initialized) to provide
each input channel (32 SE or 16 DI) with an associated gain factor. Once an input channel is initialized,
the associated gain factor will automatically be applied when any A/D conversion occurs on that channel.

Associated with the Sequence RAM, the Gain RAM occupies a 32 x 8 block of memory. Only the two
least significant bits are used to select the gain.

Each analog input channel has 1 byte in the Gain RAM associated with it. The Gain RAM byte number
corresponds directly with the channel number as indicated in Figure 4-3. When the module is configured
for Random channel operation, a conversion can be forced by writing to the Gain RAM byte that
corresponds to the channel to be converted.

Figure 4-3 shows how the Gain RAM is arranged.

Byte Address Channel # BIT #

Base + 101H 0 7 8 s 4 3 2 1 0 GAIN
1034 1
1054 2
107H 3 X X X X X xX|{o o x!
109H 4
10BH 5 X X X X X X|o 1} =x2
10DH 6
10FH 7 X X X X X X1 o x5
1115 ]
. ; X X X X X X|1 1 x10
11FH 15
121H 16
. . X = Don't Care
12FH 23
131H 24
13FH 31

Figure 4-3

Gain RAM
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4.3.4.2 Data RAM

The Data RAM is used only for the storage of converted data. There are two possible storage modes:
image and contiguous.

Image mode allows the storage of data in a particular area of RAM. This area of RAM is continually
updated for a selected number of input channels.

Contiguous mode data is stored from a selected start address. This allows multiple storage of each channel
(a history of events on each channel). In both cases channel address is not stored in Data RAM.

4.3.4.3 Data RAM (Pointer) Address Register (Base + word location 84H)

The A/D converter produces digital data which corresponds to the applied analog input from a specified
channel. This data is accessible to the "Host' processor via the 32K x 16 Data RAM. [1[1To transfer data
into the Data RAM, a pointer is needed to track the memory locations. This pointer allows the latching of
the starting Data RAM address. The pointer is updated on each conversion (after data has been written).
The initial value (starting address) cannot be read after a conversion. However, it is used to

reload the pointer in Image Mode when the Sequence RAM EOS bit has been enabled by the sequence
controller.

Digital information in this register may be read in either a byte or word format. Figure 4-4 shows how the
Data RAM and Data RAM pointer are arranged.
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DATA RAM POINTER VMEbus Address Space

Pointer info Word Odd Byte

0000 BA+ 0 BA + 1

3F‘FF BA + 7FFE BA+ 7FFF

4000 BA + 8000 BA+ 38001

7FFF BA + FFFE BA+ FFFF

BA = Base Address

Note: Bit 15 of the address pointer is a don’t care bit.

Figure 4-4

Data RAM/Data RAM Pointer

Initialization

Before using the Data RAM, the starting address must be configured. Before data acquisition begins, the
Data RAM pointer must be set up to indicate where in the Data RAM the data storage will begin. The
simple rule for this is that the Data RAM pointer address is half the Data RAM address. To begin storing
data at address 8000 of the Data RAM, the initialized byte in the Data RAM pointer would be 4000.

After data acquisition starts, the Data RAM Pointer will contain the number of the next Data RAM word
that will be written to. The Data RAM (or Data RAM pointer) can be read at any time during data

acquisition.
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4.3.4.4 Sequence RAM (Base +201H)

The Sequence RAM occupies 256 odd bytes of the I/O address space, starting at base + 201H. All eight
bits of this RAM are used to manipulate data. The five least significant bits of this register are used to store
input channel addresses. The remaining three bits are control bits. Before data acquisition begins, the
Sequence RAM should be initialized with the desired sequence. Figure 4-5 shows the structure of the
Sequence RAM byte.

7 6 5 4 3 2 1 0

EOS |STOP| INT CHANNEL #

End of Sequence J
Stop

Interrupt

Analog Input Address

Figure 4-5
Sequence RAM
The following is a bit-by-bit description of the sequence RAM:

Bit Number Descriptions

D7 This is the "end-of-sequence"” bit. When set to logic "1', this bit
causes the sequence RAM pointer to be set to its initial loaded
value. The Data RAM pointer will also be set to its initial value if
bit 6 of the status/control register is set for the image mode.

D6 This is the "stop" bit. When set to a logic "1', this bit will halt all
activity. Sampling will not begin again until one of the three
triggers is received: an external trigger, software trigger or trigger
clock. This bit is used with the Sequential Mode only.

4-14



D4 -D0

XVME-566 Manual
May, 1987

This is the "interrupt" bit. When set to logic'1', this bit works in conjunction
with bits 3 and 12 of the status/control register (also set at logic *1') to cause
interrupts on the VMEDbus ( after conversion on its associated channel). After
the interrupt is received, it must be cleared with a logic "1' written to bit 13 of
the status/control register. This bit can be used for both the Sequential and
Random Modes.

These are "multiplexer address" bits. The SE and PDI modes use all five bits to
address one of 32 channels. The DI mode has only 16 channels, therefore only
the four least significant bits are needed for addressing. The Sequence RAM
must be loaded with its channel information during initialization. Once data
acquisition has begun, information within the RAM cannot be changed.
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Table 4-3 shows the bit settings which correspond to the channel addresses.
Table 4-3

SE/DI/PDI Bit Settings
For Channel Addresses

Channel Bit Setting
Number it-4  Bit-3  Bit-2
0

S

O 03N WN—~O

—_
[\S)
e e e el e - = = el e e - =R RN el . .

bt et e ik ek etk ek ek O O O O O OO O bt e e m OO OO OO OO
— et et e O O O O = = = O OO O = = OO OO - — O OO
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4.3.4.5 Sequence RAM (Pointer) Address Register (Base + 85H)

The Sequence RAM pointer is located in an odd-byte register starting at base address + 85H. At
initialization, the Sequence RAM pointer address ‘00H' corresponds with the Sequence RAM address
'201H'. The last pointer address, 'FFH', corresponds with the last Sequence RAM address, "3FFH'.

4.4 A/D CONVERSION MODES

The XVME-566 may operate in either of two modes:

MODE

Sequential Channels are converted in sequence beginning with a specified channel (channels may be
selected in any numerical order); this mode is most ideal for taking advantage of the module's sampling
speed

Random A single A/D conversion is performed on a selected channel

Several conditions may cause a conversion to be initiated. Some of those are:

Sequential Mode

1. Software Trigger

2. Trigger Clock

3. External Trigger

Random Mode

1. Writing a byte to the Gain RAM or Sequence RAM

4.4.1 Sequential Mode Programming

The Sequential Mode converts data at high speeds on one to 32 channels. The mode is invoked by setting
bit 5 of the status/control register to a logic "0'. The module powers-up in the sequential mode.

The following example (Figure 4-6) shows the initialization of the XVME-566 for continuous conversions
on channels 31-0 with Data RAM in Image Mode. The event counter and trigger clocks are not used.
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1 AR IR HHERHHHHHHHHE AR R
2 ¥ ¥
3 # Examrle Sequential Mode initialization code £
4 ¥ for the YWE-545. The feollowins are the stees ¥
5 * resuired for proper initizlization of the *
6 ¥ XVHE-Sb6: S
7 * '
8 ¥ 1. Disable the Seauence Controller» this can be #
2 ¥ done by resetino bit 8 of the Status/Control
10 ¥ resister,

i ¥ ¥
12 ¥ 2. Issue a module reset. ¥
13 ] ¥
14 * 3. Pacify counters 2, 4 and 5 {Trisser ¢lock: £
15 £ Samrle Cisck and Event Counter) of the STC. %
16 ¥ This ster will put these counters into a *
i7 ¥ known state. ¥
18 ] ¥
19 ¥ 4, Initialize SIC counter 4 {Sample Clock) as a
20 3 100KHz clock, x
2t ¥ #
22 1 3. Initialize anv other counters that vou wish *
23 3 use for vour aprlication, ie. Trimser Clock #
24 ¥ or Event Counter ¥
» H *
26 + 6. Initiatize Gain RAH ¥
27 ¥ ¥
Y] * 7. Write the desired channel scanins sequence  #
Yo' # into the sesuence RAM +
30 ¥ 7
3 * 8. Initialize the Data RAM and Seauence RAM ¥
32 + rointers with their startins addresses ¥
n ¥ 3
M ¥ 9. Enable the sesuence controller ¥
k) # ¥
3 ¥ 10. Start data asuisition by providing a trigser #
37 ¥ #
-1 ¥ t
39 t NOTE: This examrle assumes a module bass address #
40 ¥ offset in the Short I/0 of S000H and 2 ¥
41 ¥ Data RAN base address of 900000, This *
42 ¥ examrle also does not use the Trisser *
43 E Clock or the Event Counter therefore ther ¥
44 ¥ are not initialized. ¥
45 ¥ *
4, FHH A R
L4

48 # WARNING: Before attemetine fo inifialize the XVME-366 be sure
47 E the sesuence controller is disabled. The sequence controller ca
30 ¥ be disabled by clearing bit & in the Status/Control resister
31 £ { Base address + 30H!.

] P

Figure 4-6

Initializing Sequential Mode
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54 # Disable sequence controller, issue a softuare reset and set the LEDs
5]
56 0 00000000 3FCOO0O0OFT HOVE.W %00, $FFB080 + Turn off sequence controller
8080
57 0 00000008 I3FCOOL000FF HOVE.W  #$10,$FFE0B0 # Turn on reset bit.
8080
58 0 00000010 33FCOO0B00FF MOVE.W  4$03,$FFB080 # Reset bit low, red off, green on
8080
59 k
&0 ¥ Pacify the 95134 (STC). This code Puts counters 2,4 and 5 of the STC
bl ¥ into a kaown state.
82 3
&3 # NOTE: Because of internz! timins requirements of the AMOSI3A 2 delar
4 ¥ of aprroximately 1.5 usec beteeen accesses is required. In this
&5 £ exanrle a 10MHz 68000 processer was used. therefore two NOPs are
b ¥ exacuted to provide this delav. Derending on the clock speed of
&7 3 your Processor more NOPs may or mey not be required.
]
&9 0 00000018 BFCFFTFOOFT MOVE.W  #$FFFF.$FFB0C2 # Issue a master reset 1o the STC
80c2 *
70 0 00000020 4E71 NOP * 50 ve don’t access the STC asain for
7L 0 00000022 4ET1 NOP #* 1.5 uset,
72 0 Q0000024 JIFCFFOFOOFF MOVE,W  #$FFSF,$FFB0C2 + Disara all the counters
80C2
73 0 0000002C 4E71 NOP
74 0 DOOOOOE 4ET7L NOP
73 0 00000030 33FCFFEFOOFT MOVE.W  #$FFEF.$FFB0C2 ¥ Get 14 bit node
80C2
76 0 00000038 4E71 NOP
77 0 00000034 4E71 NP
78 0 0000003C 2BFCFF1700FF MOVE.W  #8FF17,3FF80C2 + Load data rointer resister to select
8062
79 0 00000044 4ET1 NOP ® the Master Mode remister
80 0 00000045 4E71 NOP
8! 9 00000048 33FC220000FF HOVE.W 52200, $FFB0CC + Set Master Mode resister fors No TOD
80CO
§2 0 00000000 4E71 HOP # Compares disabled,FOUT source=F1,FOUT/2
83 0 00000032 4ET1 NOP + FOUT on.14 bit medesinc. enabled.bin. div
%
Figure 4-6

Initializing the Sequential Mode (cont'd)
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5] * Disabie Counter 2 (Trisser Cieck)s TC outrut pulled hish

8

87 0 00000034 33FCFFO200FT WOVE.H  $$FFO02, $FFO0C2 ¥ Select counter 2 mode resister
3062

88 0 0000003C 4E71 NoP

87 { 000000SE 4E7Y NOP

40 0 00000050 JBFCOBOZOOFT MOVE.H  #80B02, $FFO0C0 # Set counter 2 for TC toosle mode
80C0

91 0 00000058 4571 NOP

92 0 000000GA 4ET1 NeP

93 0 000000EC JBFCFFEAOOFF WOVE.W  #sSFFER, $FFSOC2 £ Set counter 2 TC ovtrut hish
80C2

94 0 00000074 4E71 NoP

95 0 00000076 4E71 NOP

96

% # Disable Counter 4 (Sagrie Clock), TC outeut pulied hish.

9

100 0 00000078 33FCFFO400FF MOVE.W  #%FF04, SFFBOC2 + Seiect counter 4 mode resister
80C2

101 0 (0O000B0 4E71 NOP

102 0 00000082 4E71 NOP

103 0 00000084 33FCOBOZOOFF FOVE.W  #30B02, $FF80CO # Set counter 4 for TC tossle mode
80CO

104 © 000000SC 4E71 NOP

105 0 DOODODBE 4E7Y NP

106 0 00000090 33FCFFECOOFF MOVE.M  #4FFEC, $FF80C2 ¥ Set counter TC output hish
80C2

107 0 00000098 4E71 NOP

108 0 00000097 8E71 NOP

105

1¢ # Disable Counter 5 {Event Counter}, TC owirut pullied hish.

111

112 0 0000009C I2FCFFOSOOFF MOVE.W  $$FFOS, SFFBOC2 # Select counter 5 mode resister
80C2

113 0 000000A4 4E71 Ko

114 0 000000AG 4571 NOP

115 0 000000AS 33FCOBDZ00FT MOVE.M  #30B02, $FFS0CO % Set counter 5 for TC tossle moda
80C0

116 0 000000B0 4E71 NOP

117 0 00000082 4E71 NoP

118 0 000000B4 33FCFFEDOOFF MOVE.W  #SFFED, $FFBOC2 # Set counter 5 TC outeut hish
80cz

119 0 0Q0000BC AE71 NoP

120 0 CO0000BE 4E71 NOP

121

Figure 4-6

Initializing the Sequential Mode (cont'd)
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1z # Initialize counter 4 (samrle clock) as a 100KHz rate senerator
123
124 0 000000CO SIFCFFO400FF MOVE.W  #$FFO4,$FFBOC2 + Select counter 4 mode resister
BOCZ
125 0 000000CE 4E71 NoP
126 0 000000CA 4E71 NoP
127 0 00000OCC 33FCYSASOOFF MOVE.W  #$95A5, $FFBOCO # Set counter 4 as sampie clock: Active
80C0 :
128 0 000000D4 4E71 NoP + You TC,Mede @hdowncountscount sesrce:$S
129 0 000000DS 4E71 - NoP * (FOUT),failing edse.sateiGdractive hish
130 0 0D0000DS 33FCO01400FF MOVE.H  #50014, $FFB0CO # Counter 4 downcount value
BOCO
13t 0 DDOOOOED 4E71 NOP
132 0 QODOOOEZ 4E7! L
133 0 000000E4 Z3FCFFAS00FF WOVE.H  $$FF68, $FFBOC2 # Load and arm counter 4
20C2
134
135 % NOTE: If anv other counters are oeing to used (ie. Trisser Clock. Event
13 ¥ Counter.), they should be initialized at this time,
137
139 # Initizlize Gain RAM for a1} 32 channels to a sain of 1.
150
141 O OOOCOQEC 303CO0EF MIVE.N  #32-1,D0 ¥ Adiust Joor counter for DBRA instr.
142 0 000DOOFO 41FPO0FFS101 LEA.L  SFFS101,A0 # Address of sain RAM start
143 ¢ O0O000FS SETGAIN
144 0 OD0000FS 10BCO000 KOVE.B  $0,1R0) # Set this channel for sain of {
145 O ODOOOOFA 5488 ADDE.L 82,0 % Bumr the address to next lecation
146 ¢ 000000FC S1CSFFFS DERA D0, SETGAIN # Continue until afl 32 are weitten
147
148 # Initialize the Seauence RAN for the desired semuence. This examrle
149 * will use a seauence of 31 — 0 to iliustrate the boards Filexibility.
150
151 O 00000100 41FFO0FFS201 LEA.L  $FFE201,R0 # Start of Sequence RAM
152 0 00000106 303CO0LF MOVE.H  #32-1,D0 # Initial chanmel # & loor counter
133 0 00000104 SEALOOP
154 0 00000104 1080 HOVE.B B0 {RD} # Set sequence RAM
155 ¢ 0000010C 5493 ADDR.L  £2.R0 ¥ Bumr address rointer
156 0 QO0OO10E S1CBFFFA DBRA D0, SEQLOCP
157
158 * For this exawpie we will set the Data RAM for the imase mode and aiiow the
159 * board te do rereated conversions on all 32 chasneis. In order to do this
160 ¥ we must set the EOS bit (bit &7} in the last bvte of our sequence or channel
161 2 0.
162
163 0 00000112 103900FFE23F MOVE.B  $FFB201462,D0 % et the brie that contains channel 0
164 0 00000113 000080 Of.B #710000000, 50 # Sat bit 7 163 € 0000011C 13C000FFSZ3F MIVE.E  DO-9F
FB201+62 # Weite new brte to sequence RAN
166

Figure 4-6

Initializing the Sequential Mode (cont'd)
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167
168

169 0 00000122 33FCOCO0CUFF WVE.N  $0,5FFB054 % Start at besinning of Data RAM

170 0 0000DL2A 13FCODOOOOFF MOVE.B  $0.$FFg087 # Start at besipnino of Sesuence RAN

1
172
173
174

175 0 00000132 J3FCAPAZO0FF MOVE.W  #%A943, $FFB080 ¥ Initialize Status/Contro] resister

179 0 00000137 13FCODOOOOFF MOVE.B  #0,%5FFB082 * Issue software trisser

180

181 0 0000142 AE4F TRAP #15
182 0 (9000144 0000 OC.H 0

191

wrixer TOTAL ERRORS 0—
s+rest TOTAL WARNINGS O~

# Load Data RAM and Seswence RAM pointers with their initial values

8084
8037

# Enable the Sequence controller, reset anv rendins interrurts and set the
+ data RAY in imace mode,

8020

+ Begin the sequence br writins to the software trisser location (FFE082).

8082

Figure 4-6

Initializing the Sequential Mode (cont'd)

NOTE
When communicating with the STC, all codes must be
in hex. In addition, all codes written for the 16-bit
data bus to the command port (of the STC) should
include the prefix 'FF', as illustrated in Table 4-4.
It should also be noted that all accesses to the STC
should be word accesses.
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4.4.2 Random Mode Selection

The Random Mode converts data one channel at a time. It is invoked by writing a logic "1' to status/control
register bit 5. Once in the mode, a write to the Gain and Sequence RAMs (with channel number and
control bits) will start the acquisition and conversion on the specified channel.

The following pages discuss the programming of the XVME-566 (Random Mode) in more detail. Figure
4-7 is a programming example showing sample versions of each of the steps listed in this section.
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Exasrle Random Mode initialization code

for the IVME-565. The followins are the steps
required for proper initialization of the
YWME-S68:

i. Disable the Sequence Controiler, this can be
done by reseting bit 8 of the Status/Control
resister. .

2. Issue a moduie reset.

2

Pacify counters 2, & and 5 (Trisser clock,
Sampie Clock and Event Counter) of the STC.
This step will Put these counters into a
knoun state.

&

Initialize STC counter 4 {Samrle Cleck) as a
100KHz clack.

i

Initialize anv other counfers that vou wish
use for vour apriication, ie. Trisger Clock
or Event Counter

&, Initialize Gain HAM

7. Initialize the [ata RAM and Sesuence RAM

rointers with their startine addresses

B. Enable the sesuence coniroller

s

Start data asquisition by writina a charnel
number to the Sequence RAM.

10. Read the result from the data RAM

NOTE: This examele assumes a module bass address
offset in the Short 1/0 of S00CH and 3
Bata RAM base address of 700000H. This
oaarle 1150 does net use the Trisser
Cleck or the Event Counter therefore thev
are not iritiaiized.

s W Wk s s M R e sk dR W M W M e s e i e e ook Wk sk W S e B ok sk R o sk s s M B N W W

?

¥ WARNING: Before attemptine to initialize the XWME-S45 be sure

¥
¥
i

the seauence controller is disabled, The sequence controiler <an
be disabled bt clearino bit § in the Status/Contrel resister
{ Base address + 80H).

Figure 4-7

Initializing Random Mode
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53 + Disable sequence controiler, issue a EoFtuare reset and set the LEDs
54
55 0 00000000 33FCOCO000FF HOVE.W  #00, $FTB0B0 * Turn off seauence controiler
- §0BO
56 0 00000008 33FCO01000FF HMOVE.W #3810, 4FF3030 # Turn on reset bit.
: 8080
57 0 00000010 33FCO00300FF MOVE.W #3803, $FF2030 * Reset bit lTows red off. green on
080
38
99 ¥ Pacify the 95134 (STC}. This code puts counters 2.4 and 5 of the STC
&0 % intc a known state,
61 ¥
62 # NOTE! Because of internal timins requirements of the AMYSI3A a delav
&3 # of approximately 1.5 usec between accesses is reguired. In this
54 # exanrle 2 10MHz 63000 processor was used, therefore two NOPs are
45 z executed to provide this delav. Dependina on the clock speed of
&b ¥ your processer more NDOPs may or may not be required.
&7
&8 0 00000018 33FCFFFFOOFT MOVE.M  $$FFFF,$FFE0C2 ¥ Issue a master reset to the SIC
80C2
&9 0 00000020 4E71 NP # So we don‘f access the STC asain for
70 0 00000022 4E71 NOP ¥ 1.5 usec, .
71 0 00000024 3FEFFSFOOFF MOVE.W  #$FFTF.$FFS0C2 # Disarm all the counters
. 80C2 :
72 0 0000002C 4E71 NP
73 0 0000002E 4E71 NoP
74 0 00000020 33FCFFEFOOFF MOVE.H  &SFFEF, $FF80C2 # Set 14 bit mode
g0c2
73 0 000000338 4E71 NOP
756 0 00000037 4E71 NP
71 0 0000003C J3FCFF1700FF MOVE.H  #SFFL7,$FFBOC2 # Load data roinfer resister to seject
80C2
78 0 00000044 4E71 NOP * the Master Mode resister
79 ¢ 000000456 4E7L NGP
20 0 00000048 33FC220000FF HOVE.W 52200, 9FFB0CO # Set Master Mode resister for: No TOD
80C0 !
81 0 00000030 4E71 NOP # Comeares disabled,FOUT source=F1,FOUT/2
32 0 00000052 4E71 NP % FOUT on.14 bit mode.inc. enabiedsbin., div

23

&

8

€5 0 00000034 33FCFFO200FF
8082

87 0 0000005C 4E71

83 0 000UOOSE 4E71

87 0 00000060 3BFCOBOZ00FF
80C0

0 0 00000068 4E71

91 0 00000064 4E71

92 0 0000006C 33FCFFEROOFF
80C2

93 0 00000074 4E71

94 0 00000076 4E71

bl

# Disable Counter 2 (Trigger Clock): TC outrut eulled hish

MOVE.W  #$FT02,9FFB0C2 # Select counter 2 mode resgister

NoP
NoP

MOVE.H  #%0BO2. $FFBOCO # Set counter 2 for TC tossle mode

# Set counter 2 TC outrut hish

Figure 4-7

Initializing Random Mode (cont'd)
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97 # Disgblie Counter § (Sample Clock): TC outrut pulled hish.

% .

99 0 00000073 33FCFFO400FF MOVE.W  8$FFO4, $FFBOC2 # Select counter 4 pode resister
8002 '

100 0 00000080 4E71 NOP

101 0 00000082 4E7L NOP

102 0 00000024 33FCOBOZOOFF WOVE.H  #30B02, $FFB0C0 # Set counter 4 for TC tosale mode
80C0 '

103 0 000000SC 4E71 NOpP

104 0 0000002 4E7L NOP

105 0 00000090 IZFCFFECOOFF HOVE.M  #$FFEC, $FFB0C2 # Set counter TC output hioh
80C2

106 0 00000098 4E71 NOP

107 0 Q0000058 4E71 NOP

108

109 * Disable Counter 5 (Event Counter}s TC output rulled hish.

110

111 0 CO0OOOSE 33FCFFOSOOFF MOVE.W  $4FF05.$FFBOC2 # Select counter 5 mode resister
80C2

112 0 000000Nd 4E71 NOP

113 0 000000A8 4E71 NOP

114 ¢ 000000R2 3IFCOBO20OFF MOVE.W  #80B02, $FFB0CO ¥ Set counter 3 for TC tossle mode

. 8000

115 0 00000080 4E7% NOP

116 0 0Q0000B2 4ET1 NOP

117 0 000000B4 33FCFFEDOOFF MOVE.W  &$FFED, $FFBOC2 # Set counter 3 TC output hish
002

118 0 000000BC 4E71 NOP

119 0 QOCOOOBE 4E71 NOP

120

121 + Initialize counter 4 (samPie clock) as & 100KHz rate senerator

12

123 0 00DO0OCO J3FCFFO400FF MOVE.W  $FFQ4, $FFBOCZ ¥ Sefect counter 4 mode reaister
80C2 G

124 ¢ 000000CS 4E7L NP

125 ¢ 00000CCA 4E7¢ - NP )

126 0 COO00OCT 33FCISASOOFF MOVE.W  #$95AS, SFFBOCO # Set counter 4 as sample clock® Active
80C0 :

127 0 000Q00DA 4E71 NOP # low TC,Mede @ downcountscount sourcetSS

128 ¢ 000000D& 4E7L NoP # (FOUT).falling adge,sate:Glractive hish

129 0 00000008 33FCO01400FF MOVE.W 430014, $FFBOCO + Counter 4 downcount value
30C0

130 0 000000EC 4E7L NoP

131 0 GOODOOE2 4E7L NGP

132 0 0000R0E4 J2FCFFESO0FF MOVELW  #$FF53, $FFB0C2 * Load and arm counter 4
80C2

133

134 # NOTE: If anv other counters are 9oing to used {ie. Trioser Clock, Event

135 # Counter, ), they shoyld be initialized at this time.

136

Figure 4-7

Initializing Random Mode (cont'd)
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138 ¥ Initialize Gain RAM for all 32 channels te a sain of 1.
139
140 0 0QOOGOEC 303CO0IF HOVE.W  #32-1,00 % fdjust Toop counter for DERA inskr.
141 © 000COOF0D 41F900FF2L01 LEAL $FFB101. A0 # fddress of oain RAM start
142 0 00000OF6 SETGAIN
143 0 000000F6 10BCO0DO WOVE.R  #0. (RO} + et this channel for sain of 1
134 ¢ DOOODOFA 5438 ADDR.L  #2.R0 + Bupp the address te next locatien
145 0 000D00FC S1C8FFFE DERA B0 SETGAIN * Continue unti? ail 22 are written
145
147 * For this exampie we will set the Data RAM for the imase mode and allow all
148 # the conversions to be stored in the first word of the data RAM. This will
149 * be done by settting the [ata RAM Pointer te O and settins the EQS bit when ve
130 # write the number of the channel to be converted to the sequence RAM, this
151 # will cause the Data RAM Pointer te be reloaded after the conversion is done.
152 # We will alse set the interrupt bit so thatwe will have a Flas the will tell
153 # us when the conversion has been completed and the resylts have been stored
154 + in the Data RAM.
1%
155 # Load Data RAM and Sequence RAM pointers with their initial values. Faor
157 # Random Mode the contents of the Sesuence RAM shoyld have no affect on
158 # the conversion. but we will set it to 0 just in case.
159 :
160 0 00000100 33F HOVE.W  #0,$FF3084 # Start at besinning of Data RANM
B03a
161 0 00000102 13FCO0000AFF MIVE.E  #0.$FFBOST * Set Seduence RAM Pointer to 0
8087
162
163 + Enable the Sesuence controller, reset anv pending interrurts. set for
164 + Random Mede conversions and put data RAM in imace mode,
165
166 0 00000110 32FCAPE300FF MOVE.H #0943, $FFEOS0 # Initialize Status/Control resister
8080
167 .
168 % Here wa will start 2 conversion on channel 0 by writino an $A0 to the
169 # first brte of the Sequence RAM: this will tell the module to convert
170 ¥ channel 0, reload the Data RAM Pointer with it“s orsinal centents ard
M # set the Seauence Interrurt pendias bit in the Status/Control resister
172 ¥ when the conversion is comrlete.
173
174 0 00000118 13FCOOACOOFF MOVE.B  #$A0.$FFE201 # Force & conversien on channel ¢
§201
175
174 ¥ Now wait for the sequence interrupt bit in the Status/Control resister to
177 ¥ 9¢ active. this will tell us when the results of the conversion have been
178 # stored in Data RAM.
179 H
180 ¥ NOTE: The Seauence Interrurt pendins bit will have to be reset before the
181 # next conversion. This sheuld be done by storins in a data regsister the bit
182 ¥ pattern to be written to the Status/Control resister to reset the interuet.
183 % Then write the contents of the data resister into the Status/Control resister
184 ¥ This should be done because of the different read/write defintions of seme of
185 % the bits in the Status/Centrol resister. A bit trpe operation like ECLR
186 ¥ perform & read of the Status/Confrel resister first then set the indicated
187 ® bit and write the data back to the Status/Control resister if any ether
188 ¥ interrupt pending bits were set they would now be reset resuitine in that
139 . ¥ interrurt beino missed br the system.
190
91
Figure 4-7

Initializing Random Mode (cont'd)
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192

193 0 00000120 WaItT

194 G 00060120 102900FF3080 MOVE,B  $FF2080,00 ¢ Get contents of Status/Control resister
195 0 00000126 (B00000T BIST.L 45,00 # Test Ses, Int. pendins bit

196 0 00000128 57F4 EEG.S WAIT * Wait if bit not set

197 0 0000012C 10300021 MOVE.B  #%00100001,10 # Reset Sea, Int. Pending bit and leave
198 0 00000130 13COO0FFE080 MOVELE DO, $FF8080 % Sequence Contoller enabled

199 O 00000136 323700300000 MOVE.W  $300000,01 % Read the results from Data RAM.

200

201 0 OO0OOISC 4EAF TRAP #15 # Stop and return te monitor

202 0 Q000013E 0000 IC.4 0

203

204 END

Herer TOTAL ERRORS 0—
#ereeE TOTAL WARNINGS O

Figure 4-7

Initializing Random Mode (cont'd)
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The VMEDbus is prevented from accessing the module for 625nSec both when the Sample Clock becomes
active and at the end of a conversion (so data can be stored in the Data RAM). Figure 4-8 shows the timing
sequence involved for Random Mode operation.

Start
0 JSuSec : 10uSec 19.5uSec  20uScc
1 | | | i
I | 1 ] i
e | €&———— 0 5u8ec > | €<— 9uSe¢ —— ! ____|
1 i
1]
IDLE| ! ‘ ' 1 IDLE
;T DATA ACQUISITION | CONVERT DATA T
1 . 1
' : CONVERT
SEQUENCE RAM WRITE STORE DATA

Figure 4-8

Random Mode Time Sequence

4.43 Triggered Conversions

The XVME-566 uses several types of triggers to start conversions. The type of trigger is determined by the
particular need. The three types of triggers discussed in the following sections are: Trigger Clock,
Software Trigger and External Trigger.

4.4.3.1 Trigger Clock

The Trigger Clock is used to start or re-start a sampling sequence. Working in conjunction with the sample
clock, the trigger clock determines when the board is ready to begin conversions, then starts the conversion
process.
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If the Trigger Clock is to be used to periodically re-start a sequence, the routine simulated in Figure 4-8
must be run during STC initialization at the start of the program. The purpose of the routine is to assure
that the minimum period for the Trigger Clock is greater than the length of the sequence controlled by the
Sample Clock. The time line illustrated in Figure 4-9 shows the relationship between the Trigger Clock
and the Sample Clock.

Trigger Trigger

1‘ t>20uSec :1

1 1 I 1 ! i
l<— 10uSec —>I1<«— 10uSec —-)-;«——{,L——ﬂ«—IOuSec —><€— 10uSec —>

I — N

Sample Clock

Stopped

Figure 4-9
Initializing for the Trigger Clock
Initialization
If the Trigger Clock output of the STC is used to re-start the sequence, the Trigger Clock must be

initialized (in addition to the Sample Clock) at the beginning of the program. On the next few pages,
Figure 4-10 illustrates the use of the Trigger Clock in Sequential Mode.
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Example Sequential Mede with Trisser Clock
initialization code for the XVHE-566

The foliowing are the steps resuired for sroper
initialization of the JAME-B6b usins the Trisser
Ciock: :

1. Disable the Sesuence Controller, this can be
done by pesetino bit 8 of the Status/Control
resister.

L

Issue a module reset.

Pacify counters 2, 4 and 5 {Trisser clocks
Samrle Clock and Event Counter} of the STC.
This ster will put these counters into a
knoun state.

3

4. Initialize STC counter 4 {Sameie Clock) as &

100KHz clock.

wn
.

Initialize counter 2 as a 2KHz Trisser ¢lock

6. Initialize anv other counters vour specifc

arrlcation may resuire.

7. Initialize GRin RAN

8. Hrite the desired channel scanins sequence

inte the seauence RAM

0
-

Initialize the Data RAM and Sequence RAM
pointers with their startine addresses

10. Engble the sesuence controller

11, Start data asuisition by eroviding a trisger

NOTE: This example assumes a module bass address
offset in the Short 1/0 of 8000H and a
Data RAM base address of S00000H, This
exarrle also initislizes the Trisser
Clock as a 2&Hz rafe senerator which will
trigger a sequence once every S00usec.

Wk s Moo o ko s oae ok e W e sk ko sk sk koM sk e Me a % ok e ok W0 e R K W TR W W e W oM ok e o dk oM RE
WM oM e e % M s s ke o e e sk M MR WO M R WM W s oh sk sk Rt s W s e R R MR R R ok o e o dk ok ok Mk

3
:
:
E
i
:
%
E
£
:

# WARNING: Before atiemrtins to initialize the XVME-5&6 be sure

May, 1987

¥ the sequence controller is disabled. The sequence contreller car
¥ be disabled bv clearino bit 8 in the Status/Control resister
E2 { Base address + 80H),

Figure 4-10

Initializing the Trigger Clock in Sequential Mode
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+ Disable sequence controller. issue a soffware reset and sef the LEDs

KOVE.W  #00,$FF2080
MOVE.H #6310, $FFB080

MOVE.H #5023, $FFB0B0

* Torn off sesuence controller
¥ Turn on reset bit.

# Reset bit low:. red off» sreen on

¥ Pacify the 95138 (STC). This code puts counters 2.4 and 5 of the §1C
% inte a known state.

¥

# NOTE: Because of inferna] timine resuirements of the AM9S13A & delay

¥+

¥
*
¥

%

37

58 0 00000000 23FCOOCO0OFF
8080

59 0 00000008 33FCO0100CFF
808%

&0 0 00000010 23FCOD0300FF
8030

b1

&2

83

&4

&

&

67

&8

&

70

71 ¢ 00000018 Z2FCFFFFOOFF
8002

72 0 00000020 4ETL

73 0 00000022 4E71

74 0 00000024 S3FCFFSFOOFF
80C2

73 0 0000002C 4E71

76 0 000000ZE 4ET1

77 0 00000030 Z3FCFFEFOOFF

80C2
78 0 00000032 4E7L
79 0 00000034 SE71

S0 0 000O003C 23FCFFI700FF

80C2
81 0 00000044 4ETE
92 0 00000046 4E71

93 0 00000048 33FC220Q00FF

20C0
84 0 00000050 4E71
85 0 00000032 4ET1
8
a7
23

of aperoximately 1.5 usec between accesses is resuired.

In this

example & LOMHz &R000 processor was used: therefore two NOPs are

executed to erevide this delav,

Derending on the clock seeed of

your processor more NOPs mav or may net be resuired.

MOVE.H  #3FFFF, $FT80C2

Nop
NOP

MOVE.W  #$FFOF.$FFO0C2

NP
NP
MOVE.M  #$FFEF, $FFOOC2
NIP

HoF

WOVE.W  #SFF17.9FF30C2
NaP
ROP
MOVE.W  #32200,$FFB0LO
NOP

NOP

# Issue & master reset to the STC
# B¢ we don’t access the STC asain for

* 1.5 usec, .
4 Disarm all the counters

# Set 16 bit dede

+ Load data poiater resister to seject
% the Master Mode resister
# Set Master Mode resister for! No TOD

¥ Compares disabled,FOUT source=F1,FOUT/2
# FOUT oms16 bit mede.inc, engbled.bin. div

# Disable Counter 2 (Trigser Clock)» IC output pulled hish

29 0 00000054 SSFCFFO200FF

80C2
20 0 0000005C 4E71
21 0 Q000003 4EVI

92 0 00000040 S3IFCOBOZOUFF

MOVE.W  #$FFO2,$FFS0C2

NOP
NOF
MOVE.W - #$0B0Z: $FFE0C0

# Select counter 2 mode reoister

# Set counter 2 for TC toosle mode

80C0
93 0 00000055 SETL NOP
94 ¢ 0000006 4ET1 NP
95 0 0000DOLC 23FCFFEAQQFF HOVE.H  #4FFEA, $FFEOC2 # Set counter 2 TC output hish
80c2
96 0 00000074 £E7E NOP
97 0 00000074 4E71 NOP
78
Figure 4-10

Initializing the Trigger Clock in Sequential Mode (cont'd)
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Figure 4-10

Initializing the Trigger Clock in Sequential Mode (cont'd)
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100 # Disable Counter 4 (Samrle Cleck). TC outrut pulled hish.

101

102 0 00000078 33FCFFOA00FF MOVE.W  #5FF04, $FFS0L2 # Select counter 4 mode resister
80E2

103 0 00000080 4E71 NOP

104 0 00000082 4E7! NP

105 0 00000084 23FCOBOZ00FF MOVE.M  #$0B02,%FFBOCO * Set counter 4 for TC tossie mode
80C0

106 O 000000EC 4E71 o

107 0 GOO000SE 4E71 NP

105 0 00000090 33FCFFECOOFT MOVE.M  #3FFEC, $FFR0C2 t Set counter TC output hish
80C2 -

10% 0 00000098 4E71 NOP

110 © 00000090 4E71 NOP

111 : g

112 ¥ Disable Counter 5 {Event Counter)s TC cuiput pulied hish.

113

114 O 0000009C 23FCFFOSO0FF MOVE.N  #$FF05, $FFBOC2 t Select counfer 5 mode resister

113 0 000000A4 4E71 NOP

116 0 000000RS 4EFL NOP

117 0 O00000RE 33FCOBOZOOFF HOVE.W  #50B02,$FFR0CO # Set counter 5 for TC tosale mode
9000

118 0 0O0000BC 4E71 KOP

119 0 00000082 4E71 NOP

120 0 O00CO0B4 23FCFFEDOOFF MOVE.H  #$FFED.$FFBOC2 # Set counter 5 TC outeut hish
80C2

121 O 00DOOOOBC 4E71 NOP

122 0 00D000BE 4E71 NOP

123

124 ¥ Initialize counter 4 {sample clock) as a 100KHz rate cenerator

135

126 0 000000C0 Z3FCFFOSO0FF MOVE.W  #$FFO4.$FFBOCZ % Select counter 4 mode resister
80C2

127 0 000000CS 4E71 - NOP

128 0 000000CA 4E71 NOF

129 0 000000CE 23FCTOASIOFF MOVE.H  $495R5. $FFE0CO # Set counter 4 as samele ¢lock: Active
80CH

130 O 000000D4 4E71 NoP * Yow TC.Mode @rdowncount.count sourceis

131 0 00000004 4E7L ) NP # (FOUT}.fallins edse,sateiBd.active hish

132 0 GOOCOODE 23FCOO1400FF MOVE.W  #30014.$FFBOCO * Counter & downcount value
80C0

132 O 000DDCEQ 4E7L NOP

124 O 000000EZ 4E71 NOF

135 0 00Q000E4 2RFCFFABOOFY MOVE.W  #$FFED. $FFR0C2 # Load and arm counter 4
20C2 :

134

Figure 4-10

Initializing the Trigger Clock in Sequential Mode (cont'd)
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133 * Initialize counter 2 (Trisser Clock) as & 2%Hz rate oenerator which will
139 + trigger 2 sequence once every S0Qusec.
130 ¥
141 #CAUTION: The period of the Trisser Ciock must be sreater than the total time
142 * required to convert and stere all the channels specified in the
143 ¥ sesuence, It will fake 330 usec to convert and store all 32 channels
14 * therfore the peroid of the trisser clock must be sreater than
145 # 220 vsec, For this exmmpie we will use a trisser clock period of
144 ¥ o900 usec.
147
148 0 CODODOEC JBFCFRO200FF HOVELW  #3FF02,$FFBOC2 + Select counter 2 mode resister
002
149 0 CO0ODOFA 4E71 NOP
130 9 QO0000FS 4E71 NoP
151 0 O00O0OFE 33FCISZ500FF MOVE.K  $$1925,9FF80C0 * Set counter 2 as Trisser Clocki No sate,
2000
152 0 00000100 4E7L NGP & source=S3(FOUT),fallins edse.no spec.sate
133 0 00000102 4E71 NOP ¥ Joad rev.. birary, downcount
194 0 00000104 23FCO3ESOOFF . HMOVE.W  #1000.4FFBOCO # Counter 2 downcount value
8000
155 0 0000010C 4871 NP
156 0 DO00D10E 4E7! KoP
157 0 00000110 33FCFFA200FF MOVE.W  #9FF42, $FFBOC2 # Load counter wait to arm
80C2
158
160 % Initialize Gain RAM for all 32 chanrels to a sain of 1,
161
162 0 OODODI1S 203C00IF HOVE. W #32-1,D0 # Adjust Toor counter for DERA instr.
163 0 0000011C 41F900FFS101 LER.L  SFFR101.A0 * Address of sain RAM start
164 © 00000122 SETGRIN
165 0 00000122 10BCO000 MOVE.B  #0-{R0) # Set this channel for sain of §
166 0 00000125 5458 ADDO.L - $2,R0 * Bump the address to next location
167 O 00000128 S1CEFFFB DERA D0, SETBAIN ¢ Continue until 211 32 are pritten
168
169 ¥ Initialize the Sesuence RAM for the desired sequence. This exampie
170 ¥ will use & sequence of 31 — O to iliustrate the boards Flexibility.
171 :
172 0 Q000012C A1IFS0OFFE201 LEA.L . S$FFE201.A0 ¥ Start of Sequence RAM
173 0 00000132 303CO01F MOVE.W  £32-1,00 # Initial channel & & loor counier
174 0 00000126 SEQLOOP
175 0 00000135 1080 MOVE.B DO (A0} # Set sequence RAM
176 0 00000133 5433 ADDE.L  $2,80 # Bupp address pointer
177 0 0000013A SICHFFFA DBRA D0, SEGLOOP
178 .
179 £ For this examrle we will set the Data RAM for the imase mode and allow the
180 + board to do repeated conversions on all 32 channels. He will set bits 7
181 + [E0S) and & (STOP) in the last brte of our sequence. This will cause the
182 # Sequence and Data RAM rointers to be reloaded with their initial values
183 * and stor the sesuence when the Tast channel has been converted, The Trioger
184 # Clock will the restart the sequence.
185

Figure 4-10

Initializing the Trigger Clock in Sequential Mode (cont'd)

4-35



XVME-566 Manual

May, 1987

186

187 0 0000013E 103900FF823F MOVEB $FF8201+62,D0 * Get the byte that contains channel {

188 0 00000144 00000OCO CR.B #%11000000,D0 * Set bits 6 and 7 (STOP and ECS)

189 0 00000148 13COO00FF823F MOVEB DO,SFF8201+62 * Write new byte to sequence RAM

190

191 * Load Data RAM and Sequence RAM pointers with their initial values

192

193 0 GOOOO14E 33FCO00000FF MOVEW #0,5FF8084 * Start at beginning of Data RAM
8084

194 0 00000156 13FCO00000FF MOVEB #0,3FF8087 *Start a1 beginning of Sequence RAM
8087

195

196 * Enable the Sequence controller, reset any pending interrupts and set the

197 * data RAM in image mode

198 ’

199 0 0000015E 33FCAS4300FF MOVEW #3A943,SFF8080 *nitialize Status/Contro] register
8080

200

201 *Begin the sequence by arming STC counter 2 (Trigger Clock)

202

203 0 00000166 33FCFF2200FF MOVEW #3FF22,SFF80C2 * Am STC counter 2
80C2

204

205 0 O0000016E 4E4F TRAP #15

206 0 00000170 0000 DC.W 0

207

208

209

210

211

212

213

214

215 END

#x¥+sx TOTAL ERRORS 0-

*+434x TOTAL WARNINGS 0-—-

Figure 4-10

Initializing the Trigger Clock in Sequential Mode (cont'd)
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4.4.3.2 Software Trigger (Base + 82H)

The Software Trigger is the simplest method for starting or re-starting a sequence. It is activated with a
WRITE to module address base + 82H as follows:

CLR.B SOFTRIG

4.4.3.3. Interrupts

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

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

1. Interrupt level select switches must be configured to enable the module IACK* handling circuitry.
(See Section 2.6.6.1).

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

3. Interrupts must be enabled via bits 3 and 12 in the status/control register (See Section 4.3.2).

At the completion of a conversion, (if bit 5 of the Sequence RAM is set) an interrupt will be generated.
Interrupts can also be generated by an event counter or a trigger clock.
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Chapter 5

INPUT CALIBRATION

51 INTRODUCTION

Calibration facilities have been provided on the XVME-566 Fast Analog Input
Module for the analog input circuits. It is recommended that calibrations be
checked any time the module is re-configured (i.e., new inputs added, jumpers
changed, etc).

The analog input circuit must be calibrated to assure the accuracy of a 12 bit
system. Several points of calibration must be performed. These points include:

-- the Instrumentation Amp
-- the Offset Adjustment at the A/D Converter
-- the Gain Adjustment at the A/D Converter

The calibrations must be performed in the ordered listed above.

5.2 PROGRAMMABLE GAIN OFFSET ADJUSTMENT

The following procedure is recommended in performing the calibration of the
instrumentation amplifier. Offset adjustments must be made for the input and
output stages of the LH0084 (U79). The input adjustment is made via R20 whereas
the output adjustment is made at the A/D converter.

Procedure

1. Set resistor R20 to center position.

2. Insert jumper J12 (for single-ended mode) or jumpers J12 and J11 (for
differential mode).

3. Set input multiplexer address to channel zero.

4. Set input Stage Gain to 1 (insert jumper J7A and J7B and program the GAIN
Ram for CHO to 0).

5. Select channel 0.

6. Measure and record the output voltage (VO1) at TP3 (TP4 is Ground).

7. Set input stage gain to 10 by loading 03H into CHO of the GAIN Ram.
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Cause a selection of CHO.

Measure and record the output voltage (V010) at TP3.

Calculate the offset voltage contributed by V01 and V010 with the following equation:
Voos=1/9 x [(10x VO1) - VO10]

While maintaining an input stage gain of ten, adjust the input offset voltage potentiometer (R20)

until the output at TP3 equals Voos, £ 30 uV.

Insert jumper J7 to desired Gain range as depicted in Table 2.15.

Remove jumper(s) J12 (or J12 and J11).

ANALOG-TO-DIGITAL OFFSET and GAIN ADJUSTMENT

The following adjustments must be made to the A/D stages to complete calibration
of the module.

Procedure

1. Null the Instrumentation Amp.

2. Set J7 to the desired gain range.

3. Perform continuous conversions on Channel 0.

4. Display the conversion result on a CRT screen (in HEX format) for
verification.

5. Adjust the offset potentiometer (R18 for unipolar; R16 for bipolar) until the conversion result is
toggling equally between the two points described in Table 5-1. This can be accomplished by
applying O volts + 1/2 LSB to Channel 0 (1.22mV for 0-10V, or £ 5V; and 2.44mV for = 10V).

6. Adjust the gain. This is accomplished by applying the full scale voltage of

that particular range minus 1-1/2 LSB, and adjusting R15 until toggling occurs
between the points described in Table 5-1. MAKE SURE THAT JUMPERS J11
AND J12 HAVE BEEN REMOVED.
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Table 5-1
A/D Calibration Points
Transition Points
Analog Input 0V +1/2LSB F.S.-1-1/2 LSB Jumpers
Unipolar 0000H 0001H OFFEH OFFFH J5,J16A
(Straight Binary)
Bipolar 0800H 0801H OFFEH OFFFH J5 Out, J1I6A
(Offset Binary)
Bipolar 0000H 0001H 07FEH 07FFH J5,J16B
(Two's Complement
Offset Binary)
54 DEFAULT JUMPER CONFIGURATION
The XVME-566 is shipped in a test-ready state. That is, the module is pre-tested
and pre-configured to simplify initial calibration procedures. Table 5-2, below, lists
the jumpers installed on the module before delivery.
Table 5-2
XVME-566 Jumpers Installed Before Delivery
Jumper Description
J1B Connects INTERRUPT ACKNOWLEDGE IN to INTERRUPT
ACKNOWLEDGE OUT from daisy chain
2B Enables INTERRUPT ACKNOWLEDGE IN to daisy chain
J3B Enables module for short I/O map
J5 Analog-to-straight binary conversion
JTA Differential Amp output Stage Gain of X1
J7B Differential Amp output Stage Gain of X1
JBA Voltage range selector to ADC; £ 10V
JOA Configures module for SE operation; accompanies J9C
J9C Configures module for SE operation; accompanies JOA
J10A Unipolar voltage range selector with potentiometer XX
J13A External trigger selection provision
J14 Grounds JK1 Pin 49 for external trigger reference
J15 Configures module for SE operation; accompaniesJ9Aor J9D
J16B Zeroes (0) bits 12-15 on converted data

5-3




XVME-531 Manual
December 1993

Appendix A

XYCOM STANDARD I/O ARCHITECTURE

INTRODUCTION

This Appendix defines XYCOM's Standard I/O Architecture for XVME I/O modules. This Standard I/O Architecture has
been incorporated on all XVME-I/O modules in order to provide a simple and consistent method of programming 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 VMEDbus specifications. The module elements which are standardized by the Xycom I/O
Architecture are listed below:

. Module Addressing - Where a module is positioned in the I/O address space and how software can read
from or write to it.

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

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

. Module Operational Status - How the operator can (through software) determine the operational

condition of specific modules within the system.

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

. The 1/0 Kernel- How intelligent and non-intelligent “kernels” facilitate the operation of all XYCOM
I/0O modules
MODULE ADDRESSING

All Xycom I/O modules are designed to be addressed within the VMEbus-defined 64 Kbyte 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 I/O
address space. This convention simplifies software design and minimizes hardware and module cost, while at the same time,
providing 64 Kbytes of address space for I/O modules.
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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 1 Kbyte block of the short address space. Thus, each I/O module has a base address that starts on a 1 Kbyte boundary.
As a result, the Xycom I/O modules have all been implemented to decode base addresses in 1 Kbyte (400H) increments.

Figure A-1 shows an abbreviated view of the short I/O memory.

BASE l Short 1/O
Address Space
0
0400H
|
0800H
2
0CO0H 3
10004
3
1400H
®
e
®
™
°
FCOoH
63
Figure A-1.

64 Kbyte Short I/O Address Space
For Modules Occupying a 1K Block
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Standardized Module I/O Map

/0 Interface Block

This 1 Kbyte block of short I/O addresses allocated to each XVME module is mapped with a standardized format to simplify
programming and data access. The locations of frequently used registers and module-specific identification information are
uniform.

For example, the module identification 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.

Module-Specific

The next area of the module I/O interface block (base address + 82H - up to FFFH is module-specific and 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 VMEDbus 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
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BASE 1’ Short 1/O

Address Space Even Odd

0 / BASE +00H OIH
0400H /

I

. Module

0800H > / Undefined Identification
0CO0H = /
100OH +XEH il

4 +40H “[4H
1400H \

\ Undefined
o \ +7EH FH

N \ l Status/Control |8IH

L \ Module Dependent.
\ For use with
° Inferprocessor
\ Communication
\ Protocol
FCO0H \ :
63 +3FEH IFFH

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

MODULE SPECIFIC IDENTIFICATION DATA

The module identification scheme provides a unique method of registering module specific information in an ASCII encoded
format. The 1.D. data is provided as thirty-two ASCII encoded characters consisting of the board type, manufacturer
identification, module model number, number of 1 Kbyte blocks occupied by the module, and module functional revision
level information. this information can be studied by the system processor on power-up to verify the system configuration
and operational status. Table A-1, on the following page, defines the identification information locations.
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Table A-1. Module I.D. Data
Offset Relative ASCII Encoding
to Module Base Contents in Hex Descriptions
1 \'% 56 ID PROM identifier,
3 M 4D always "VMEID"
5 E 45 (5 characters)
7 1 49
9 D 44
B X 58 Manufacturer's I.D.
D Y 59
F C 43 Modules (3 characters)
11 5 35
13 6 36 Module model number
15 6 36 (4 characters and
17 20 3 trailing blanks)
19 20
1B 20
1D 20
1F 1 31 Number of 1 Kbyte blocks of I/O space
occupied by
this module (1 character)
21 20 Major functional revision level
23 1 31 with leading blank (if single digit)
25 1 30 Minor functional revision
27 20 level with trailing blank
(if single digit)
29 Undefined 00
2B Undefined 00
2D Undefined 00
2F Undefined 00
31 Undefined 00
33 Undefined 00
35 Undefined 00 Manufacturer-dependent
37 Undefined 00 information, reserved for
39 Undefined 00 future use
3B Undefined 00
3D Undefined 00
3F Undefined 00

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 1 H-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 11H, 13H, 15H, 17H, 19H, 1BH, and 1DH), you will individually add the offset
addresses to the base addresses to read the hex-coded ASCII value at each location. 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 within the system's short I/O address space.
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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 front panel, as shown in 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
Status Bits LEDs
Red LED 3 2 1 0 Green Red SYSFAIL Status
- 0 006 0 OFF ON ON Module not yet tested
@ran 1000 OFF ON ON  Module failed test
0001 OFF OFF OFF Inactive module
TEST 0110 ON ON ON Mecdule undergoing test
@ PASS b ON OFF OFF Medule passed test
A | > all others X X X Invalid and undefined
Green LED E

INTELLIGENT MODULE STATUS

Status Bits LEDs
0  Green Red SYSFAIL* Status

OFF ON ON Module failed, or not yet
teste

OFF OFF OFF Inactive module

ON ON ON  Module undergoing test

ON OFF OFF Module passed test

o @ e
O o

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 I/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 accommodate 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-
generate depending interrupt.
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Figure A-4 shows the status/control register bit definitions for both intelligent and non-intelligent XVME /O modules.

INTELLIGENT NON-INTELLIGENT

v z MODULES  MODULES
RED LED*  RED LED*
GREEN LED  GREEN LED
TEST STATUS INTERR. PENDING

TEST STATUS

MODULE-DEPENDENT

INTERR. ENABLE

Bit Non-Intelligent Modules Bit Intelligent Modules
0 Read/Write - Red LED 0 Read Only - Red LED
0=Red LED On 0=Red LED On
1 =Red LED Off 1 =Red LED Off
1 Read/Write - Green LED 1 Read Only - Green LED
0 = Green LED Off 0 = Green LED Off
1 =Green LED On 1 = Green LED On
2 Read Only - Interrupt Pending 2&3 Read Only - Test Status Indicators
0 = No Interrupt Bit3  Bit2
1 = Interrupt Pending 0 0 = Self-test not started
0 1 = Self-test in progress
3 Read/Write - Interrupt Enable 1 0 = Self-test failed
0 = Interrupts Not Enabled 1 1 = Self-test passed
1 = Interrupts Enabled
4 Module dependent 4 Module dependent
5 Module dependent 5 Module dependent
6 Module dependent 6 Module dependent
7 Module dependent 7 Module dependent
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 pending on-board interrupts can also be read from this register. Interrupt control for intelligent
modules is handled by the Interprocessor Communications Protocol (IPC).

Communications Between Processors

Communications between an intelligent “master” and an intelligent “slave” I/O module is governed by XYCOM’s
Interprocessor Communications Protocol. (IPC). This protocol involves the use of 20-byte Command Block data
structures — located anywhere in the shared global RAM on an I/O module — to exchange commands and data
between a host processor and an I/0 module.

THE KERNEL

To standardize it XVME 1/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 standardization 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 Communications Protocol in this case).

The intelligent kernel is based around either a 68000 microprocessor or a 68B09 microprocessor (on the XVME-164
MBMM). This design provides the full complement of VMEbus Requester and Interpreter 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 I/O
Architecture (as covered earlier in this Appendix).
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Appendix B - VMEbus CONNECTOR/PIN DESCRIPTIONS

B.1 INTRODUCTION

The XVME-531 output module is a double-high (6U) VMEbus compatible module. On the rear edge of the board is a 96-pin
bus connector labeled P1. The signals carried by connector P1 are the standard address, data, and control signals required
for a P1 backplane interface, as defined by the VMEDbus specification. Table B-1, on the following pages, identifies and
defines the signals carried by the P1 connector. The second 96-pin bus connector, P2, is used for power and ground.
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Table B-1. VMEbus Signal Identification

Signal Connector and Signal Name and Description

Mnemonic Pin Number

ACFAIL* 1B:3 AC FAILURE: Open-collector driven signal which
indicates that the AC input to the power supply is no longer
being provided, or that the required input voltage levels are
not being met.

[ACKIN* 1A:21 INTERRUPT ACKNOWLEDGE IN: Totem-pole driven
signal. JACKIN* and IACKOUT* signals form a daisy-
chained acknowledge. The IACKIN* signal indicates to the
VME board that an acknowledge cycle is in progress.

IACKOUT* 1A:22 INTERRUPT ACKNOWLEDGE OUT: Totem-pole driven
signal. JACKIN* and IACKOUT¥ signals form a daisy-
chained acknowledge. The IACKOUT* signal indicates to
the next board that an acknowledge cycle is in progress.

AMO0-AMS5 1A:23 ADDRESS MODIFIER (bits 0-5): Three-state driven lines

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

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

A01-A23 1A:24-30 ADDRESS BUS (bits 1-23): Three-state driven address

1C:15-30 lines that specify a memory address.

A24-A31 2B:4-11 ADDRESS BUS (bits 24-31): Three-state driven bus
expansion address lines.

BBSY* 1B:1 BUS BUSY: Open-collector driven signal generated by the
current DTB master to indicate that it is using the bus.

BCLR 1B:2

BUS CLEAR: Totem-pole driven signal generated by the
bus arbitrator to request release by the DTB master if a
higher level is requesting the bus.
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Signal Connector and Signal Name and Description

Mnemonic Pin Number

BERR* 1C11:11 BUS ERROR: Open-collector driven signal generated by a
slave. It indicates that an unrecoverable error has occurred
and the bus cycle must be aborted.

BGOIN* 1B:4,6, BUS GRANT (0-3) IN: Totem-pole driven dignals

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

BGOUT* - 1B:5,7 BUS GRANT (0-3) OUT: Totem-pole driven signals

BG30UT* 9,11 generated by Requesters. These signals indicate that a DTB
master in the dailsy-chain requires access to the bus.

BRO*-BR3* 1B:12-15 BUS REQUEST (0-3): Open-collector driven signals
generated by Requesters. These signals indicate that DTB
master in the daisy-chain requires access to the bus.

DSO0* 1A:13 DATA STROBE 0: Three-state driven signal that indicates
during byte and word transfers that a data transfer will occur
ondata bus lines (D00-D07)

DS1* 1A:12 DATA STROBE 1: Three-state driven signal that indicates
druing byte and word transfers that a data transfer will occur
on data bus lines (D0-D15).

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
the data bus during a write cycle.

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

1C:1-8 data lines that provide a data path between the DTB master
and slave.

GND 1A:9,11 GROUND

15,17,19
1B:20,23,
1C:9
2B:2,12,22,31

Table B-1. VMEDbus Signal Identification (Continued)
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Signal Connector and Signal Name and Description
Mnemonic Pin Number
IACK* 1A:20 DATA TRANSFER ACKNOWLEDGE: Open-collector or
three-state driven signal from any master processing an
interrupt request. It is routed via the backplane to slot 1,
where it is looped-back to become slot 1 IACKIN* in order
to start the interrupt acknowledge daisy-chain.
IRQ1* 1B:24-30 INTERRUPT REQUEST (1-7): Open-collector driven
[IRQ7* signals, generated by an interrupter, which carry prioritized
interrupt requests. Level seven in the highest priority.
LWORD* 1C:13 LONGWORD: Three-state driven signal indicates 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 reserved signal which will be used as the clock for a serial
communication bus protocol which is still being finalized.
A reserved signal which will be used as the transmission
SERDAT 1B:22 line for serial communication bus messages.
SYSTEM CLOCK: A constant 16-MHz clock signal that is
SYSCLK 1A:10 independent of processor speed or timing. It is used for
general system timing use.
SYSTEM FAIL: Open-collector driven signal that indicates
SYSFAIL* 1C:10 that a failure has occurred in the system. It may be
generated by any module on the VMEbus.
SYSTEM RESET: Open-collector driven signal which,
SYSRESET* 1C:12 when low, will cause the system to be reset.
WRITE: Three-state driven signal that specifies the data
WRITE* 1A:14 transfer cycle in progress to be either read or written. A

high level indicates a read operation, a low level indicates a

write operation.
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Table B-1. VMEbus Signal Identification (Continued)

Signal Connector and Signal Name and Description
Mnemonic Pin Number
+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
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
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The following table lists the P1 pin assignments by pin number order. (The connector consists of three rows of pins labeled

A, B,and C.)
Table B-2. P1 Pin Assignments
Row A Row B Row C
Signal Signal Signal
Pin Number Mnemonic Mnemonic Mnemonic

1 D00 BBSY* D08
2 DO1 BCLR* D09
3 D02 ACFAIL* D10
4 D03 BGOIN* D11
5 D04 BGOOUT* D12
6 D05 BGIIN* D13
7 D06 BGIOUT* D14
8 D07 BG2IN* D15
9 GND BG20UT* GND
10 SYSCLK BG3IN* SYSFAIL*
11 GND BG30UT* BERR¥*
12 DS1* BRO* SYSRESET*
13 DS0* BR1* LWORD*
14 WRITE* BR2* AMS5
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 TACKIN* SERCLK(1) Al7
22 IACKOUT* SERDAT(1) Al6
23 AM4 GND AlS
24 AO07 IRQ7* Al4
25 A06 IRQ6* Al3
26 A05 IRQ5* Al2
27 A04 IRQ4* All
28 A03 IRQ3* Al0
29 A02 IRQ2* A09
30 AO01 IRQI1* A08
31 -12V +5v STDBY +12V
32 +5V +5v +5v
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Table B-3. Power and Ground Signals

Signal
Mnemonic

Connector and
Pin Number

Signal Name and Description

GND

+5V

2B:2

2B:12
2B:22
2B:31

2B:1
2B:13
2B:32

Ground

+5 VDC POWER: Used by system logic circuits.
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Appendix C

QUICK REFERENCE GUIDE

This appendix contains the following contents for easy reference:

XVME-566 1/0 Interface Block (Memory map; Figure 4-1)
Status/Control Register Bits (Figure 4-2)

Sequence RAM Bits (Figure 4-5)

Jumper Options (Table 2-1)

Switch Options (Table 2-2)

Module Addressing Options (Table 2-4)

Input Connector JK1 (Table 2-16)

Module base Address List (Table 2-5)
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Base + Q0H : 01H

Module Identification

+3EH 3FH
+40H 411

No DTACK
+7EH 7FH
+80H Status/Control Register 8§1H
+82H Software Start Interrupt Vector Register | 83H
+84H Data RAM (Pointer) Address Register 85H
+86H Sequence RAM (Pointers) 87H
+88H Address Register
89H
18] N D E F I N E D
No DTACK
+BEH BrH
+CO0H STC Data Port Register CIH
+C2H UNDEFINED STC Control Port Register | C3H_
+C4H C5H
STC Register Shadows
+FEH FFH
+100H : 101H
Gain RAM
+13EH 13FH
+140H 141H
U N D E F I N E D
+1FEH : IFFH
+200H 20iH
No DTACK Sequence RAM
+3FEH 3FFH
Figure 4-1

The XVME-566 Fast Analog Input Module I/O Interface Block
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15114 [13{12|{11|10|9 |8 |7 |6 |5 |4 |3 |2 |1 |0

Event Countch |— Red LED

Interrupt Pending

Event Counter
Interrupt Enable

b Green LED

Sequence —m——— YME Interrupt
Intersrupt Pending Pending
Sequence tooo———— VME Interrupt
Interrupt Enable Enable

Trigger Clock
Interrupt Pending

Module Reset

Trigger Clock L Sequential/Random
Interrupt Enable Operating Mode
8/12 Bit Operation L Image/Contiguous
Data Acquisition Mode
Sequence Controller Acquisition Start
Enable
Figure 4-2

Status/Control Register

7 6 5 4 3 2 1 0

EOS |STOP|{ INT CHANNEL #*

End of Sequence J
Stop

Interrupt

Analog Input Address

Figure 4-5

Sequence RAM

C-3



XVME-531 Manual

December 1993
Table 2-1
XVME-566 Jumper Options
VMEbus OPTIONS
Jumpers Use
J1A,J1B,J2A,J2B Enables, disenables IACKIN* to IACKOUT?* daisy
chain logic (See Section 2.6.4.2).
J3A,J3B Standard or short I/O address select jumper (Section 2.6.2).

Analog-to-Digital Conversion OPTIONS

Jumpers Use
J4 Connects 8MHz clock to U54, Pin 1 for use with
PAL device
J5,J16A,J16B This group is used to select straight binary,

offset binary and two's complement data format
(Section 2.7.1).

Jo Configures data RAM size for 8K or 32K memory
blocks (Section 2.6.1.2).

J7A,J7B,J7C,J7D,J7E, J7F These jumpers are used to select one of three gain
ranges for differential amplifier outputs (Section
2.7.4).

(continued on next page)
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Table 2-1

XVME-566 Jumper Options (cont'd)

Analog-to-Digital Conversion Options (cont'd)

Jumpers

JBA,J8B

J9A,J9B,J9C,I9D, J15

J10A,J10B

J11,J12,J14

J13A,J13B

Uses

Voltage range selector jumpers to analog-to-digital
converter (Section 2.7.3).

These jumpers provide the options of operating in
single-ended, differential or pseudo-differential modes
(Section 2.7.1.2).

These jumpers are used to configure inputs for either
bipolar or unipolar input voltages and ranges (Section
2.7.3).

These three jumpers are provided to allow for

grounding of an input channel (in either the single*ended or differential
mode) or for external ground

reference for the external trigger (Sections 2.7.1.2,

2.7.2,2.7.6).

Use of one of these jumpers will allow provisions
for either on-board or off-board external triggers
(Section 2.7.6).
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Table 2-2
XVME-566 Switch Options

Switches

Switch Bank S1

Use

Switches 1-3

Interrupt level select for any interrupts generated
by the module (Section 2.6.4.1).

Switches

Switch Bank S2

Use

Switches 1-8

Data RAM base address select in standard address
space (Section 2.6.1.1).

Switches

Switches 1-6

Switch Bank S3
Use

Module I/0 base address select (Section 2.6.1)

Switch 7 This switch determines whether the module operates
with address modifiers for the short I/O address
space, or for those within the standard address
space (Section 2.6.3).

Switch 8 This switch determines whether the module will
respond to only supervisory accesses, or to both
supervisory and non-privileged accesses (See
Section 2.6.3).

Table 2-4
I/0 Module Addressing Modifier Options

Jumper Switch 7 (S3) Option Selected

I3A Standard Data Access Operation

J3B Short I/0O Access Operation
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Flat Cable Single-Ended
Conductor Configuration

CH. 0

CH. 8
ANALOG GND
CH. 9

CH. 1
ANALOG GND
CH. 2

CH. 10
ANALOG GND
CH. 11

CH. 3
ANALOG GND
CH. 4

CH. 12
ANALOG GND
CH. 5

CH. 13
ANALOG GND
CH. 6

CH. 14
ANALOG GND
CH. 15

CH. 7
ANALOG GND
CH. 16

CH. 24
ANALOG GND
CH. 25

CH. 17
ANALOG GND
CH. 18

CH. 26
ANALOG GND
CH. 27

CH. 19
ANALOG GND
CH. 20

CH. 28
ANALOG GND

0NN DN KW=

L L LW W W WWWWINNNINDNDNDNDNDNPDNDE /=== === === O
O 0 AN NI WN—L,OOXOINNIAWNARL,OOVUOINWNBA WD —O

Differential
Configuration

CH. 0 LO

CH. 0 HI
ANALOG GND
CH. 1 HI

CH. 1 LO
ANALOG GND
CH. 2 LO
CH. 2 HI
ANALOG GND
CH. 3 HI

CH. 3 LO
ANALOG GND
CH. 4 LO
CH. 4 HI
ANALOG GND
CH. 5 HI
CH. 5 LO
ANALOG GND
CH. 6 LO
CH. 6 HI
ANALOG GND
CH. 7 HI

CH. 7 LO
ANALOG GND
CH. 8 LO
CH. 8 HI
ANALOG GND
CH. 9 HI

CH. 9 LO
ANALOG GND
CH. 10 LO
CH. 10 HI
ANALOG GND
CH. 11 HI

CH. 11 LO
ANALOG GND
CH. 12 LO
CH. 12 HI
ANALOG GND

(continued on next page)
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Table 2-16
Input Connector JK1 (cont'd)
Flat Cable Single-Ended Differential
Conductor Configuration Configuration
40 CH. 29 CH. 13 HI
41 CH. 21 CH. 13 LO
42 ANALOG GND ANALOG GND
43 CH. 22 CH. 14 LO
44 CH. 30 CH. 14 HI
45 ANALOG GND ANALOG GND
46 CH. 31 CH. 15 HI
47 CH. 23 CH. 15 LO
48 ANALOG GND ANALOG GND
49 GND (EXT TRIG,PDI) GND (EXT TRIG,PDI)
50 EXT TRIGGER EXT TRIGGER
NOTE

When performing conversions in Sequence Mode, a
software reset will lock the board. Before doing a

software reset in this mode, bit 8 of the

Status/Control register must be set to "0" (Sequence

Controller Enable).
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Table 2-3
Base Address Switch Options

HALS)

2AAls)

Switches

(A3 4a12)

5(all)

6(A 10}

VME base address in VME
Short I/O Address space

e il el el o il el e e e e N R e e N e R B N R R e R R T =]

e e e e e e e e e e e D O O S O 0O OO0 OO OO OO e e OO0 OO 00000000 oo

e, —, 000000 OO e e e e O DO OO0 e e OO0 00D O S, —— e, OO OO0 000
ku—.—oc}cD»—-»—-r—-»—-ocoor-—-—-—ooonr_—-.—-—-—oooo-—-—a—»—oc.c;o-—-—-—-—ccoon»-‘-—‘_QQQQ._.._‘W.,QEQQ

e e e h = e e s R = = B B e e N L Ll = L= LTt — I = Ry G N = g I S Y

i e e e s e e e e e s R R = e = T o~ L B Y

0000H
O4OOH
0800H
0CO0H
1000H
1400H
1800H
1CO0H
2000H
2400H
2800H
2C00H
3000H
3400H
3800H
3CO0H
4000H
4400H
4300H
4CO0H
S00GH
S400H
SB00H
SCOOH
§000H
6400H
6300H
6CO0H
7000H
7400H
7R00H
7CO0H
2000H
85G0H
3300H
8CO0H
9000H
9400H
_9800H
9CO0H
AGOOH
A4DOH
AS00H
ACOOH
BOOOH
B4Q0H
B300H
BCOOH
COOoH
C400H
C200H
CCOoH
DOGOH
D400H
D200H
DCOoH
E0GOH
E4Q0H
ES00H
ECO0H
FO00H
F400H
F300H
FCOOH

NOTE

Open = Logic "1"
Closed = Logic "0"
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Appendix D

BLOCK DIAGRAM, ASSEMBLY DRAWING & SCHEMATICS

w2

o

w

£

m

- . Dual Data RAM
32 Channels B Instrumentation Sample/Hold ADC - @ 32K X 16

- Amp Amps

-

— y K

=)

=

Gain RAM — Sequencer

32K X2

O ihrsy

k\
E
N
\

-/

A / A4

/ System Timing Controller
Red LED- 4 Y . ¢ 4MHz
) (Trigger Clock) e
Status/Control Register (Sample Clock) Clock
Sequence RAM | g — mple Cloc
Green LED- 256 X 8 (Event Counter)

o

VMEbus Interface

———Interrupt Enable ———————

Data Addr Interrupt

Block Diagram
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Appendix D

BLOCK DIAGRAM, ASSEMBLY DRAWING & SCHEMATICS
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