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8-channel, 100 kHz Frequency Counter
V635

Features : Typical Applications
« Contains eight frequency counter channels + Monitoring shaft encoders and other
o “D” and BNC input options available devices to measure RPM from shafts

« Frequency range from 0.06 Hz to 100 kHz on automotive and jet aircraft engines

Differential and TTL input options (TTL inputs ot~ Measurement of flow meters
provided on BNC modulie options)  General-purpose monitoring of input

Inputs programmable on a per-channel basis:

+ Differential input range options:
20 mV - 20 V peak-to peak (V635-AA21)
100 mV - 20 V peak-to peak (V635-AB21)

* AC/DC differential inputs

o Programmable observation window: 1 ms to 1.024 s
e Precision time base (1 ppm, 10°C to 50°C)

General Description

The V635 is a single-width, C-size, register-based, VXIbus module with eight frequency measurement
channels. “D" connector and BNC connector options are available. This counter module can be used to
monitor a variety of pulse sources. Its unique circuitry allows the monitoring of a wide range of frequen-
cies without changing any module settings. Differential input circuits with filtering and hysteresis provide
high noise immunity. The switching threshold is programmable, and the input voltage should be at least
twice the threshold voltage for noise immunity. AC or DC coupling of the differential inputs is program-
mable on a per-channel basis. TTL inputs are also provided on the “D” connector options.

Frequency measurement is armed by software command, and begins when the first "edge” of the input sig-
nal is received. The input pulse stream for each channel is sampled during a user-selected observation
window. The window period is programmable, and the selection is common to all eight channels. At the
end of each window period, 24 bits of data representing the timebase count from the master clock, as well
as 18 bits representing the number of whole periods observed are stored in the Current Value Table (CVT)
for that channel. If the period of the input pulse stream is Jonger than the window period, the window
remains "open” unti] one whole period of the input signal is observed. The CVT memory can be read by
software at any time, with the data from the latest observation being read. The frequency can be calcu-
Jated by host computer software using the following formula:

Frequency = whole input periods x clock rate/timebase counts

The V635 can operate in 8 single-scan or in a continuous mode. The clock rate for the module is pro-
grammable to provide a tick rate of 1 MHz or 10 MHz with a clock accuracy of £0.0001%. The counting
accuracy depends on the time base accuracy as well as the monitoring resolution. The longer the obser-
vation window, the higher the accuracy. A 10 ms observation window will result in an accuracy of approx-
imately £0.01% with a 1 MHz clock, and £0.001% with a 10 MHz clock. A 100 ms window will provide
accuracies an order of magnitude better. Programming the clock to 1 MHz allows a measurement down 10
0.06 Hz, while a 10 MHz clock increases the resolution by a factor of 10, but makes the Jower counting
limit 0.6 Hz. An overflow status bit is asserted for that channel whenever the input frequency is below the
measurable limit.

A separate input connector is provided for a "health check” signal. The input circuitry can be switched—
under program control—from each of the channels to this input, providing a test of the operating charac-
teristics of that channel. Maskable interrupt source bits are set by an overflow from the time base clock
counter. An interrupt can be generated by any one or a combination of these bits.

The V635 supports both static and dynamic configuration. Access to the data is through memory locations
indicated by the Offset Register within the VXIbus Configuration Register set, using A32/A16, D32/D16
data transfers.

KineticSystems Phone: (815) 838-0005 ¢ FAX: (815) B38~4424 ¢ E-mall; mii-info @ kscorp.com » Web: Rittp://www.kscorp.com



V635 (continued)

V635 Block Diagram (one channel shown)

& .
le::r:;t ° AC/DC Range Noise | 18-bit
Control Filter Input = =
4 Counter
Health check i Count Current
m — J Transfer Value  foms 'Xé::’a”:e
fneut Control Table
10 MH2z Divide .
Clock e by10 [ | Clock 2;1’“ a a
Control Courtet
|
- 1msto1.024s
Obmmon puises | Counter Enable
Divider Control

Typical Timing Sequences

rg—— (Observation Window = 10 ms —————3-

|— input Count= 5§ =
490 Hz r'y b 3

Input
!——Tlck Count = 102,040 =

£ T BTl DA

Data is sxtracted from both Data is extracted from both
counters for Observation n. counters for Observation n+7.

Notes: 1. The frequency calculation is: 5 x 10,000,000 / 102,040 = 490.0039 Hz. The clock resolution of =1 count
coulid result in readings from 489.999 to 490.0087 Hz. A 100 ms window will reduce this error by a factor
of 10.

2. The counting for an observation window period starts at the first input signal iow-to-high transition after a
window adge and stops with the first such transition after the next window edge.

3. The observation window timing is not included in the calculation. The window only controls the minimum
observation time for frequencies whose period is equal to or less than one window time.

10ms :
% Window H
'— tnput Count = 1 —.—]
20Hz —
input H
Signal 3

P— Tick Count = 500,000 -]

et AN

Notes: 1. The frequency calculation is: 1 x 10,000,000 / 500,000 = 20.00000 Hz with a 20.00004 Hz resolution “jitter.”

2. For & 10 ms observation window, any input signal whose period is greater than 10 ms (a freguency less than
100 Hz) will resutt in an input count of 1. The tic count will not terminate until one whole input period is counted
or the tic counter for that channe! overfiows (after a count of 16,777,215).

3. The previous count will be in the current value table until another whole period is measured.

Phone: (815) 838-0005 * FAX: (815) 8354424 « E-mail: mic-info @ kscorp.com « Wish: hitp://www.Kscorp.com KineticSystems



Maximum safe input voltage

item Specification
Inputs
Number of input channels 8
Type Differential and TTL ("D" option); Differential (BNC option)
Difterential inputs:
Coupling AC or DC, per-channel programmable
input impedance (switchable) 1 MQ 7100 (DC coupling), >10 MQ /10002 (AC coupling)
Input range (per-channel V635-wAyz: 220, 40, 100, 200 mV to 220 V (all ranges)
programmable) V635-wByz: 2100, 200, 500, 1000 mV to 220 V (all ranges)
(Max further limited to 25 V with the 100 Q termination active)
Switching threshold 30% of input range minimums as shown above (typical)
Hysterisis After a positive-going signal passes the positive threshold, the signal
must pass the negative-going threshold to cause switching.
input protection 47kQ series resistors followed by 210 V diode clamps
Common-mode input voltage +10 V MAX (operating)

250 V, continuous (AC or DC coupling)

Frequency measurement range

0.06 Hz to 100 kHz (1 MHz ciock)

0.6 Hz to 100 kHz (10 MHz clock)
Fittering
Filter type Single-pole, low-pass RC type, programmable (filter in‘out)
-3 dB cutoft frequency (f.) 50 kHz
Time Base
Clock rate 1 MHz or 10 MHz, programmable
Stability +1 ppm, +10°C to +50°C

Observation Window

From 1 ms to 1.024 s, in 1 ms increments

Counter Sizes

Time base counter 16,777,215 (24 bits)
Input pulse counter 262,140 (18 bits)
input Connector Types
V635-wAyz
Differential input connector 25P D"
TTL input connector 15P *D*
Calibration connector 9P D"
V635-wByz
Differential input connectors BNC
Calibration connector 2-contact LEMO
Power Requirements
+5V 1000 mA
+24 V 100 mA (V635-wx12); 150 mA (V635-wx2z)
24V 100 mA (V635-wx12); 150 mA (VEB35-wx2z)
Environmental and Mechanical
Temperature range
Operational 0°C to +50°C
Storage -25°C t0 +75°C
Relative humidity 0 to 85%, non-condensing to 40°C
Cooling requirements 10 CFM
Dimensions 340 mm x 233.35 mm x 30.48 mm (C-size VXibus)
Front-panel potentia! Chassis ground

KineticSystems
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V635 (continued)

Ordering Information

Model V635-AA11 4-channel, 100 kHz Frequency Counter, 20 - 200 mV to 20 V Range, “D” Connectors
Model V635-AB11 4-channe), 100 kHz Frequency Counter, 100 - 1000 mV to £20 V Range, “D" Connectors
Model V635-BA11 4-charinel, 100 kHz Frequency Counter, +20 - 200 mV to £20 V Range, BNC Connectors
Model V635-BB11 4-channel, 100 kHz Frequency Counter, 100 - 1000 mV to 20 V Range, BNC Connectors

Model V635-AA21 8-channel, 100 kHz Frequency Counter, +20 - 200 mV to 220 V Range, “D” Connectors
Model V635-AB21 8-channel, 100 kHz Frequency Counter, 100 - 1000 mV to 20 V Range, “D” Connectors
Model V635-BA21 8-channel, 100 kHz Frequency Counter, 20 - 200 mV to 20 V Range, BNC Connectors
Model V635-BB21 8-channel, 100 kHz Frequency Counter, £100 - 1000 mV to 20.V Range, BNC Connectors

‘ Related Products

Model 5911-Z1A Connector—2-contact LEMO
Model 5930-Z1A Connector—9S “D”

Model 5936-Z1A Connector—158 “D”

Model 5932-Z1A Connector—25S “D”

Phone: (815) B38-0005 ¢ FAX: (815) 838-4424 « E-mail: mii-info @ kecorp.com s Web: hitp:/www.kscorp.com KineticSystems



Model V635 About this Manual

About This Manual

Organization

Chapter 1, Introduction, gives you a brief overview of the Model V635, lists items you need to get
started, and explains how to safely unpack your module.

Chapter 2, Installation and Configuration, explains how to configure the V635 and correctly insert it
into a C-size VXIbus mainframe.

Chapter 3, Understanding the V635, describes the performance of the V635.
Chapter 4, Configuration and Operational Registers, explains how to access and control the V635.

Chapter 5, Programming Information, gives you example setup procedures for preparing the V635 to
acquire frequency counts.

The Appendices provide additional information that may be helpful in learning more about KineticSys-
tems and its products, and in quickly reaching us.

Glossary

Following is a glossary of some of the terms and conventions used throughout this manual:

* An indicator that a register bit contains low-true data. For example, writing a “0” to
a bit labeled Enable* would cause a function to be enabled.

A16 Space The first 64 kbytes of address space, accessible with 16-bit addressing. The

configuration registers of VXI devices occupy 64-byte blocks of this address space.
The Logical Address of a device determines which 64-block block is associated
- with that device.
A32 Space The 4 Gbyte address space, accessible with 32-bit addressing. A module can
request a block of this address space via information contained in its Configuration
registers. Operational registers, if present, reside in this space.

gonﬁguration Setup registers located in A16 space. Some are mandatory; some are optional.
egisters

D16 A single 16-bit data transfer.
D16 BLK A block transfer of 16-bit words.
D32 A single 32-bit data transfer. Not all Slot-0 controllers support D32.
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D32 BLK A block transfer of 32-bit words. Not all Slot-0 controllers support D32 BLK.

Device One of 255 devices that a VXIbus system can support. The term is often used
interchangeably with “module.” The distinction is that a VXIbus module can
consist of more than one device.

Dynamic The VXIbus addressing mode in which the address of a device is stored in a write-

Addressing able register. See also Static Addressing.

hexadecimal A base-16 number. The suffix, “h,” indicates that a number is hexadecimal. For
example, 1Ah = 26,¢; FFh = 255,0; 1000h = 4096,¢.

Logical A VXIbus module’s unique address. A VXIbus system has 254 logical addresses

Address that are available. “0” is the address of the Slot-0 controller. “255” specifies that
dynamic addressing be used to address that module.

Observation The time selected to sample the input signal and internal clock to determine the

Window input frequency.

Operational Setup and data-transfer registers that are located in A32 address space.

Registers

Period Counter

RAM

Resource
Manager

Static
Addressing

Tick Counter

The counter that counts the number of periods of the input signal during an
observation window.

Random Access Memory. RAM refers to a memory block that has direct
addressable access, as opposed to sequential access.

Software that sets logical addresses and optimally configures Operational register
addresses and memory-block addresses in a system. The manufacturer of the Slot-0
controller provides this software, often referred to as “RESMAN.”

The VXIbus addressing mode in which the address of a device is stored in a switch
register. See also Dynamic Addressing.

The counter that counts the number of clock periods (ticks) that relate to the input
period counts during an observation window.
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Chapter 1: Introduction

About the V635

Features

Options available with four or eight frequency counter channels

Frequency range from 0.06 Hz to 100 kHz

Differential and TTL inputs provided

Differential input range ordering options: £20 mV or 100 mV, highest sensitivity
Programmable AC/DC differential inputs

Programmable observation window: 1 ms to 1.024 s

Precision time base (1 ppm, 10°C to 50°C)

Applications

* Monitoring shaft encoders and other devices to measure RPM from shafts on automotive and aircraft
engines

¢ Monitoring flow meters

¢ General-purpose frequency counting

General Description

The V635 is a single-width, C-size, register-based, VXIbus module with four or eight frequency meas-
urement channels. This counter module can be used to monitor a variety of pulse sources. Moreover, its
unique circuitry allows the monitoring of a wide range of frequencies without changing any module set-
tings. TTL inputs are provided as well as differential input circuits with filtering and hysteresis to provide
high noise immunity. The switching threshold is programmable, and the input voltage should be at least
twice the threshold voltage for noise immunity. AC or DC coupling of the differential inputs is program-
mable on a per-channel basis.

The V635 supports both static and dynamic configuration. Access to the data is through memory loca-
tions indicated by the Offset Register within the VXIbus Configuration Register set, using A32/A16,
D32/D16 data transfers.

Ordering Information

Model V635-AAll 4-channel, 100 kHz Frequency Counter, £20 - 200 mV to £20 V Range
Model V635-AA21 8-channel, 100 kHz Frequency Counter, 20 - 200 mV to +20 V Range
Model V635-AB11 4-channel, 100 kHz Frequency Counter, 100 - 1000 mV to +20 V Range
Model V635-AB21 8-channel, 100 kHz Frequency Counter, £100 - 1000 mV to 20 V Range

Related products

Model 5930-Z1A 9-contact "D" Connector with Sockets
Model 5931-Z1D 15-contact "D" Connector with Sockets
Mode! 5934-Z1A 25-contact "D" Connector with Sockets

* & &6 & & o o
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Getting Started
To set up and use your V635 VXIbus module, you will need most or all of the following:
e The V635 Counter module and this User Manual
¢ Your VXIbus system with its Resource Manager and high-level test and/or application software

Unpacking the V635

_ The V635 comes in an anti-static bag to avoid electrostatic damage. Electrostatic discharge to the module
can damage components on it. Please take the following precautions when unpacking the module:

o Ground yourself with a grounding strap or by touching a grounded object.

e Touch the anti-static package to a metal part of your VXIbus chassis before removing the module
from the package.

¢ Remove the module from the package and inspect the module for damage.

e Do not install the module into the VXTbus chassis until you are satisfied that the module exhibits
no obvious mechanical damage and is configured to conform to the desiring operating environ-
ment. The next chapter describes installation and configuration.
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Chapter 2: Installation and Configuration

Setting the Logical Address Switches

A VXI system can have as many as 255 devices, with each having a unique number in the range from 0 to
254. Eight bits represent the number, which is the Logical Address of the device. . .

VXIbus defines two concepts of addressing: "static” and "dynamic.” All VXIbus devices must allow
static addressing, in which the address is determined by the setting of a switch register. VXIbus devices
may, but are not required to, support dynamic addressing. In dynamic addressing, the Logical Address is
stored in a software-addressable register. For reasons discussed in Chapter 4, all KineticSystems VXIbus
devices support dynamic as well as static addressing.

Before installing the V635 in the VXTbus chassis, you must set the switch register to an appropriate value.
If you wish to employ static addressing you must make sure you set the switch register to a unique value
other than 0 or 255. It is a good idea to note module addresses in an accessible log, because if you replace
a module, it is very important that the new module have the same address as the replaced one.

If your system employs dynamic addressing, which delegates the task of assigning device addresses to the Re-
source Manager software, then make sure the address switch is set to 255 (all “17s).

Note: To set a Logical Address bit to *1° depress the bottorn segment of the switch.

;

Ve

[ g

P1
Connector

Figure 2-1. V635 Logical Address Switch Locations
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Selecting the Analog Input Termination

The analog input path for each of the eight channels has the switch-selectable option of unterminated or
terminated. For most applications, the unterminated selection (the factory-set default) will be chosen. A
100-ohm termination can also be selected for each of these paths for use with RS-422, RS-48S or similar
differential transmitters. If this module is the only (or last) receiver node on an RS-422 or an RS-485 path,
the 100-ohm termination should be switched IN (terminated).

F Note: To enable the termination, depress the top segment of the switch.

Figure 2-2, V635 Channel Termination Switch Locations

Module Insertion

Before inserting your VXIbus module into the chassis, make sure that the chassis is plugged into electrical
power but not turned on. The power cord provides a ground connection for the mainframe and protects
the equipment and you from electrical harm.

In a VXI system, the Bus Grant and IACK signals are received and transmitted by each of the modules.
These signals must be jumpered around any vacant slots in the mainframe. Most current mainframes,
including our V194 and V195, contain jumperless backplanes, where the Bus Grant and IACK signals are
automatically jumpered when a slot is empty.

If your mainframe does not contain a jumperless backplane, you must position certain jumpers correctly
on the chassis backplane to assure that the V635 acknowledges interrupts properly. Remove the Interrupt
Acknowledge (IACK) jumper from the slot selected for the V635 and install daisy-chain jumpers in any
empty slots between the V635 and the Slot 0 Controller.

You can now insert the V635 into the chassis. Slowly push it in until its plug connectors are resting
against the backplane connectors. Then, using evenly distributed pressure, press the module straight in
until it seats in the slot and the module front panel is even with the chassis front panel. Tighten the top
and bottom screws. You may now safely apply power to the V635.
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Module Configuration

Setting the VXI Logical Address

You, or your software, must perform two types of module configuration. The first has to do with
VXIbus-related items and involves communication with V635 configuration registers. The second deals
with setting parameters related to module operation and involves communication with V635 operational
registers.

VXIbus-related configuration includes setting the logical address, specifying the amount of memory
space required, specifying where in memory the V635 registers and memory blocks are located, and set-
ting interrupt levels.

When you configure the V635 for operation, you must select parameters such as the observation window
period, internal clock rate, input signal type and analog input sensitivity.

VXIbus devices occupy system memory space. The configuration registers for each VXIbus device have
64 bytes of memory space in the upper 16 kbytes of the 64-kbyte A16 memory space. Whether you set
the 8-bit Logical Address statically in the switch register or dynamically in the Logical Address register,
those eight bits determines the base address of the 64-byte block of memory as follows:

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
| 1 1 I Logical Address | Offset |

Each 64-byte block contains several registers that supply information about the module, such as the
manufacturer, the module identifier (i.e., "207h"), its class (register-based or message-based), serial num-
ber, and the amount of memory space it requires.

In addition to A16 addressing, a VXIbus device can also support A24 or A32 addressing. The V635 sup-
ports both A16 and A32 addressing.

The operational registers are all in A32 space. To access them, one must first write a proper offset value
to the Offset register in A16 space. Refer to Chapter 5 for details relating to the configuration and opera-
tional registers.
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Chapter 3: Understanding the V635

Overview
The V635 is a single-width, C-size, register-based, VXIbus module with four or eight frequency meas-

urement channels. This counter module can be used to monitor a variety of pulse sources. Moreover, its
unique circuitry allows the monitoring of a wide range of frequencies without changing any module set-
tings. TTL inputs are provided as well as differential analog input circuits with filtering and hysteresis to
provide high noise immunity. Figure 3.1 is a block diagram showing one channel of the module.

Differential
Threshoid | [Noiee] | 18-bit
et % Control [ | Fiter || Select[{ fnput = =
t O Count Current
Ty Heaith check input | Transfer Valve b VXibus
input Control Table Interface
10 MHz Divide
Clock [T by10 [ Clock ol B ||
Control
Counter
]
= 1meto1.024s
“m”' "w’”" window puses | Counter Enable
Divider Control

Figure 3-1 V635 simplified block diagram showing one channel

Basic Circuit Operation

The module provides for two types of signal sources, analog and TTL. The analog input paths are differ-
ential for high noise immunity. These inputs can be unterminated (high impedance) or terminated with
100 ohms, selected by an on-board switch. The analog input coupling can be DC (the normal setting for
most applications) or AC (with a series capacitor in each leg of the input path). The analog path also in-
cludes a gain control and a high-frequency noise filter. Both are programmable. The gain control sets the
input switching threshold, while the filter provides a 3 dB rolloff at 50 kHz. The selection of analog or
TTL input is programmable on a per-channel basis.

The internal clock for the module is driven from a 10 MHz clock having a 1 ppm accuracy from 10° Cto
50° C. The internal clock can be set to 1 MHz or 10 MHz under program control. The 10 MHz clock
provides an order of magnitude increase in counting resolution over the 1 MHz clock and is the general
choice. The only disadvantage of the 10 MHz clock is that it causes a faster rollover of the tick count and
limits the lowest frequency to be measured to 0.6 Hz, compared to 0.06 Hz when the 1 MHz clock is
used.

All input channels on the module are monitored over a single user-selectable period, called the observa-
tion window. This window period is programmable from 1 millisecond to 1.024 seconds, in increments of
1 millisecond. The basic resolution of the measurement is =1 clock period. Making the observation win-
dow period longer will generally increase the counting accuracy because the measurement period will be
longer compared with the period of one cycle of the internal clock. The window period would be short-
ened to provide faster updates on an input signal whose frequency is changing.

At the end of each window period, 24 bits of data, containing the count from the internal clock, as well as
18 bits, containing the number of whole periods observed, are stored in the Tick Count register and the
Period Count register for that channel. If the period of the input pulse stream is longer than the window
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period, the window remains "open" until one whole period of the input signal is observed. This "elastic”
observation window that allows the module to count over a wide range of frequencies. The V635 can op-
erate in a single-scan or in a continuous mode. If the module is operating in continuous mode (the normal
. selection), these registers can be read by software at any time, with the data from the latest observation
being read. The frequency can be calculated by host computer software using the following formula:

Frequency = clock rate x whole input periods/internal clock counts

The clock rate is 1 MHz or 10 MHz, the whole input periods are represented by the Period Count data for
that channel, and the internal clock counts are represented by the Tick Count data for that channel. For
example, a period count of 500, a clock rate of 10 MHz and a tick count of 100,000 will result in the fol-
lowing:

50,000 Hz = 10,000,000 x 500/100,000

Count Acquisition

Figure 3-2 shows a typical timing sequence for one observation period. In this example the clock is set to
10 MHz, the observation window is set to 10 milliseconds and the input signal being measured is 490 Hz.
The input period counter and the tick counter are simultaneously enabled on the first low-to-high transi-
tion of the input signal after the observation window edge, and counting of the input signal and clock
ticks commence. Counting stops at the first low-to-high transition of the input signal after the next obser-
vation window edge. The input count = 5, and the tick count = 102,040. The frequency calculation is:

490.0039 Hz = 10,000,000 x 5/102,040
The clock resolution of 1 count could result in readings from 489.999 to 490.0087 Hz.

10ms

—_— Window rell)— E
b= input Court = 1 -
20 Hz —
Input H
Signal ;
—————— Tick Count = 500,000 >

rawmummumuumm\mmnummwmmn\\um|mnnnmmnmnnmnmm\mmmnmuwmunmum

Figure 3-2 The timing sequence for a 480 Hz input signal and 10 millisecond observation window

In the previous example the actual observation period approximated the observation window period. Fig-
ure 3-3 shows another timing example. In this case the input frequency is 20 Hz, with the observation
window remaining at 10 milliseconds and the clock at 10 MHz. Since the actual observation period starts
and ends at the first input low-to-high transition after a window edge, the counting spans multiple obser-
vation window periods. For this example the input count = 1, and the tick count = 500,000. The frequency
calculation is:

20 Hz = 10,000,000 x 1/500,000
The clock resolution of +1 count could result in readings from 19.9996 to 20.00004 Hz. Note that this is a
better counting accuracy than the previous example because the actual counting period is 50 milliseconds,
even though the observation window is set to 10 milliseconds. As the input frequency decreases, the ac-
tual observation period increases until the frequency causes tick counter overflow (0.6 Hz for a 10 MHz
clock or 0.06 Hz for a 1 MHz clock).

10
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Figure 3-3 The timing sequence for a 20 Hz input signal and 10 millisecond observation window

Counting Accuracy

The clock rate for the module is programmable to provide a tick rate of 1 MHz or 10 MHz with a clock
accuracy of +1 ppm or £0.0001%. The counting accuracy depends on the time base accuracy as well as
the monitoring resolution. The longer the observation window, the higher the accuracy.

Excluding any inaccuracy (jitter) in the signal itself, Table 3-1 indicates the accuracy obtained for various
clock rates and observation periods.

10 0.02

20 0.01

50 0.004
100 0.002
200 0.001
500 0.0007
1000 0.0004

Table 3-1 Overall accuracy for various observation periods and internal clock rates

Input Paths

The analog input path associated with each channel contains a differential input for high noise immunity.
Each path has the switch-selectable option of unterminated or terminated. For most applications, the un-
terminated selection (the factory-set default) will be chosen. A 100-ohm termination can also be selected
for each of these paths for use with RS-422, RS-485 or similar differential transmitters. If this module is
the only (or last) receiver node on an RS-422 or an RS-485 path, the 100-ohm termination should be
switched IN.

11
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The analog input circuit is shown in Figure 3-4. The input circuit consists of a 47 kohm series resistor in
each leg, diode clamps to 10 volts and a pair of one-megohm resistors to ground. Also, AC coupling can
be program selected by adding a pair of 1 microfarad capacitors in series with the inputs. This circuit
drives a programmable instrumentation amplifier. The diode clamps protect the input circuit and "clip"
the input signal peaks with an absolute value greater than +10 or -10 volts. The 1 megohm input imped-
ance decreases to 47 kohm for voltages above +10 volts. A 100 ohm resistor can provide termination for

RS-422 or RS-485 differential paths. All of the analog inputs can be disconnected from the input con-
+10V

thepe— 4k g {

l“ 1™
\‘ 1uf
-0V
100[] +10V
+lIn —% 47k
— Gain
4_|{_| Select
1uf ™
Health Check A0V

nector and connected to a common "health check"” bus. A known frequency source can be connected to
the health check input to verify module operation.

Figure 3-4 A detailed view of the analog differential input circuit

Table 3-2 shows the recommended input ranges and associated input thresholds for the two V635 options.
To provide a safety margin, the actual switching threshold is approximately 30% of the input range mini-
mums shown in the table (60 mV for the 200 mV to 20 V range, for example). The input threshold tol-
erance is +5%. The Input Range from this table should be used as a guide for setting the internal gain. A
gain value higher than needed will result in a lower switching threshold and poorer noise immunity. A
gain that is too low could cause input pulses to be missed. If a V635 analog channel is used as an RS-422
or RS-485 receiver, the gain should be selected to the £200 mV to 20 V range. The gain is selectable on a
per-channe] basis.

NOTE: The specified input ranges are at a nominal 10 kHz frequency. At higher frequencies the gain
should be increased. For example, at 100 kHz a gain of 5 is recommended for a £200 mV analog input
signal.

Internat V635-AAyz V635-AAyz V635-AByz V635-AByz
Gain Input Range Threshold Input Range Threshold

1 +200mVto 20V | +60 mV +1Vto20V +300 mV

2 +100 mV to 20 V +30 mV +500 mV to 20 V +150 mV

5 +40mVto20V | +12 mV +200 mV to 20 V +60 mV

10 +20 mV to 20 V +6 mV +100 mV to 20 V +30 mV

Table 3-2 Recommended input ranges and switching thresholds

12
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For maximum noise immunity, the instrumentation amplifier drives an operational amplifier that is con-
figured for differential hysteresis. This means that, once the signal reaches the positive switching thresh-
old (+60 mV, for example), it must reach the negative switching threshold (-60 mV, for example), before
the output will switch again. This is shown in Figure 3-5. Note that the higher voltage threshold in (a)
causes the circuit to ignore the unwanted zero-crossing, while the lower threshold voltage in (b) produces
spurious results. Therefore, we recommend the highest threshold setting that gives sufficient voltage mar-
gin. The recommended settings for various voltage ranges are shown in Table 3-2. .

/\ + Threshold

[ \ <+ Threshold
Input
\ / e f
. Thwwshoid
oupt [ | L_
(8) Migher threshold (©) Lower threshokd

Figure 3-6 The effect of threshold voltage setting with a signal having multiple transitions
Also, at high frequencies there is an increase in the effective threshold. This is shown in Table 3-2a.

requency {Hz Threshold Multip!
100kHz 5.33
75kHz 3.83
50kHz 3.83
20kHz 1.42
10kHz 1.18
SkHz 1.00

Table 3-2a Decrease in input sensitivity at high frequencies

13
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AC Input Considerations

- DC coupling is appropriate for most applications. However, if the input signal on a channel has a suffi-

* cient DC offset that there is little or no zero crossing margin, then that channel can be programmed for
AC coupling. With AC coupling the input signal will "float" to a value to provide an equal integrated
voltage verses time above and below zero. It will not be centered around zero if the signal is very asym-
metric. Also, AC coupling increases the effective threshold voltage at very low frequencies. This is shown
in Table 3-3. For example, the actual threshold voltage will be about 128% of the DC threshold voltage at
0.2 Hz for input signals approximating a sinc wave.

3.34

0.1 1.88

0.2 1.28

0.5 1.08

1.0 1.01

>1.0 1.00

Table 3-3 Decrease in input sensitivity at very low frequencies with AC coupling

14
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Input Connections

The recommended input connections for one channel are shown in Figure 3-6. The connections from a
typical ground-connected transducer to a differential analog input are shown in (a), while connections
from an RS-422 or RS-485 transmitter are shown in (b). Note that the shield is connected to ground at
bork ends. This reduces noise pickup and does not create a "bad" ground loop because shield is not a sig-
nal-carrying conductor. For more information on ground loops, refer to the Data Acquisition Handbook,
by J. W. Tippie, found on the Internet at http/www.kscorp.com/wwwitech_rep/pdf/prodgd.pdf. There
can be one cable shield per channel or a single overall shield for the entire cable. Figure 3-9 (c) shows the
recommended connections for a TTL input. Note that each TTL input is terminated with a 2200/330Q2
termination within the V635. This requires a minimum of 23 mA current sinking capability on the exter-

nal driver.

Transducer V635 Analog Input
Output +in
Common =In

{ -

(a) A transducer connected to an analog input

V635 Anaiog Input
ay Fa¥ «in

2

Gnd.

(b) An RS-422 or RS-485 differential driver connected 1o an analog input

VE3S TTL Input
W5V 45V
ﬂm
Fa in
] 230
A 4
‘Qf%d‘ 74,514

(c) The connection to 8 TTL input
Figure 3-8 Recommended connections for the analog and TTL channel input paths
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Communicating with the Module

' The module is arranged to provide efficient access to the count information. As indicated earlier, there are
*" two register interfaces for the count data from each channel, the Period Count register and the Tick Count
register. These registers are implemented in fast static RAM and appear as an array of sixteen 32-bit
words to the VXTbus interface (eight words for the 4-channel versions of the module).

When the module is operating in continuous mode, this memory array represents the current value of the
data for all channels, and reading this data can be totally asynchronous from the acquisition of the data.
This operation is gapless (The count period for observation n+/ begins at the same clock tick as the count
period for observation » ends.) When the count information from a channel is acquired, that information
is deposited in the RAM memory. Since this memory is dual-ported (written with the count information
and read from VXIbus), it is protected from conflicts. If data is being written, and a VXTbus read opera-
tion is requested, the VXI handshake response is delayed until the internal write operation is complete.
Also, if a VXI read operation from the memory is in progress, writing to the memory is delayed until the
VXI operation is completed. This also guarantees that the period count and the tick count are from the
same observation period.

Five Operational Registers in A32 space are used to configure the various programmable options in the
module. For more details, refer to Chapter 4. These read/write registers are:

¢ Setup—includes bits to clear the Operational Registers, enable the insertion of a "health check” sig-
nal, select single or continuous mode, select the clock rate, and set the observation window period for
the entire module.

o  Filter Select—inserts or removes a 50 kHz lowpass filter on a per-channel basis.
¢ Coupling Select—chooses AC or DC coupling on a per-channel basis.
e TTL Input Select—chooses the TTL or differential analog paths for inputs on a per-channel basis.

¢ Gain Select—chooses from four gain options, thereby setting the input threshold for the differential
inputs, on a per-channel basis.

Two additional A32 registers are related to the count status for the various channels. They are:

¢ Clear Count Status—contains bits to clear the Stale Data and Overflow bits in the Count Status reg-
ister. This is a write-only register.

o Count Status—contains bits related to stale data and tick counter overflow for the various channels.
This is a read-only register.
Stale data is defined as data that has not been updated since it was previously read. Therefore a Stale Data
bit is set when a channel is read and cleared when the counter data is written to the RAM memory for that
channel. A tick counter overflow occurs when the input frequency is sufficiently low (below 0.6 Hz with
a 10 MHz clock or below 0.06 Hz with a 1 MHz clock). An Overflow bit remains set until cleared by a bit
in the Clear Count Status register or by a module clear operation. Both stale data and counter overflow
can occur in a system that is operating normally. You can use the data from the Count Status register to
meet your particular requirements.

If you wish to store the stale data and overflow information along with the period and tick counts for the
input channels, the most time-efficient sequence would be a D32 block-read operation, starting with the
Count Status register, followed by the Period Count and Tick Count registers. These registers are at con-
tiguous addresses. Refer to Chapter 4 for more information.

16
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V635 Specifications
Inputs
Number of input channels 8
Type Differential and TTL
Differsntia! inputs:
Coupling AC or DC, per-channe! programmable
Input impedance (switchable) 1 MQ 100 © (DC coupling), >10 MQ /100 2 (AC coupling)
input range (per-channel VB35-AA21: £20, 40, 100, 200 mV to 220 V (sl ranges)
programmable)® VE35-AB21: £100, 200, 500, 1000 mV to £20 V (ali ranges)
(Max further limited to 25 V with the 100 Q termination active)
Switching threshold™ 30% of input range minimums as shown sbove (typical)
Hysteresis® After a posttive-going signal passes the positive threshold, the signal must pass the
i negative-going threshold to cause switching.
fnput protection 47kQ2 saries resistors followed by £10 V diode clamps
Maximum safe input voltage 50 V, continuous (AC or DC coupling)
Frequency measurement range 0.06 Hz to 100 kHz (1 MHz clock)
0.6 Hz to 100 kHz (10 MH2 clock)
Filtering
Filter type Single-pole, low-pass RC type, programmabie (filter in/out)
<3 dB cutoff frequency (f.) 50 kHz
[ Time Base
Clock rate 1 MHz or 10 MHz, programmabie
Stability 1 ppm, 0°C to +50°C
11 ppm/year
Observation Window From 1 msto 1.024 s, in 1 ms increments
Counter Sizes
Time base counter 16,777,215 (24 bits)
input putse counter 262,140 (18 bits)
Input Connector Types 25P “D" (analog), 15P “D" (TTL), 8P "D" (Heaith Check) on —Axax options
8 BNC (analog) on —=Bocx options
Power Requirements
SV
+24V
-24V
[Environmental and Mechanical
Temperature range
Operational 0°C to +50°C
Storage -25°Cto +75°C
Relative humidity 0 to 85%, non-condensing to 40°C
Cooling reguirements 10 CFM
Dimensions 340 mm x 233.35 mm x 30.48 mm (C-size VXIbus)
Front-pane! potential Chassis ground

Table 3-4 Specifications

“Tested using 1kHz 50% cycle re wave. V635 DC led, fiter disabled, unity gain. See chapter 3.
* Tested using +/-1V som cycl:q:q.uare wave. V835 Dccgguppled, fiter disabled, u yg gain. o
Al specifications subject to change without notice.
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Front Panel

LEDs
Active

Numinated when the module is enabled to acquire data (a single scan is in progress or
the module is in continuous scanning mode).

Add Rec

Illuminated when the module is being accessed.

int Src

Nluminated as long as the V635 has an interrupt pending.

Connectors

Analog In

This 25-contact "D" connector with pins provides the differential analog input paths for
the eight channels.

TiL In

This 15-contact "D" connector with pins provides the TTL input paths for the eight
channels.

Health In

This 9-contact "D" connector with pins provides the "health check” input path for the
differential input channels.

=

Counter

Active ® @ AdrRec
®intSrc

Analog In
/

TTLin

Health In

:

!
1

I
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Front-panel Connector Pinout

Analog TTL
input Inpuz
(25-pin *D") (15-pin "D")
Chan 5+ "1:": Chan 1+ Gnd T'T Chan 1
Chans- |15 2 | €Mt end|10 2| Cnen2
Gnd s 2|Cn ong |41 3] cren?
Chan 6+ | 17 4 | Chan 2+ and | 12 4| Chan4d
an 5 | chan2- 5| chens
Chan6- | 18 13
ond | 10 6 | Gnd 14 6| Chan6
ch ;+ 20 7 | Chan 3+ - 7| Chan?7
an g | Chan3- 8| chans
Chan7- | 21
Gnd | 22 9 | Gnd
" 10 | Chan 4+
Chan 8+ | 23 Health
Ch 8. | 24 11 Chan 4- |nput
an 12 | Gnd (8-pin *D)
Gnd | 25
%
1| Health+
Window Out* | 6
7 2 | Health-
8 3| Gnd
The moduie front-panel connectors 4| Gnd
with pins (plug type) as seen from 8
the front.
* indicates factory test point.
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Chapter 4: Configuration and Operational
Registers

Address Space

VXTbus uses the VMEbus protocol for data transfer and therefore supports 32-bit addressing to access VO
slave devices. 32-bit addressing provides direct access to memory space of four Gigabytes.

Slave devices such as VXIbus data acquisition modules exist for a variety of purposes and can be simple
~or very complex. Communication between host and slave can require access to several registers in one

* device or access to many Mbytes of memory in another. ("Devices” and "modules” are terms often used
interchangeably. The distinction is that more than one VXIbus device can reside in a VXIbus module.
However, there is generally one device per module.)

To minimize the amount of address-decoding hardware needed, simpler slave devices use addressing
modes that fully decode only 16 or 24 address lines rather than 32. Therefore, there are three defined ad-
dressing modes...A16, A24 and A32... having address spaces of 64 kbytes, 16 Mbytes and 4 Gbytes, re-
spectively.

All VXTbus devices have registers located within 64-byte blocks in A16 address space and therefore sup-
port A16 addressing. Devices requiring no more than 64 bytes of address space need only support A16
addressing. Devices needing more than the 64 bytes to accommodate additional registers or blocks of
memory must also support A24 or A32 addressing, but not both.

VXIbus devices that use A24 or A32 addressing modes are required to have four registers in A16 space for
parameter definition. One such parameter is Required Memory, which uses four bits (m) to specify the
size of the memory in A24 or A32 space required by the device. A device may not use more than one-half
of the memory space, and it should not use more than one-fourth. Table 5-1 shows the relationship be-
tween the four-bit parameter, m, and the memory required by the device. Note that m = 0 defines the case
for maximum usage, i.e., half of the memory space. Required Memory is specified in bits 15 — 12 in the
Device Type register at offset 02h.

Table 5-1. Relationship between the “m” Parameter and Required Memory
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One of the four registers is the Offset register, which is needed only for devices using A24 or A32 address

space. This 16-bit read/write register defines the base address of the device's A24 or A32 operational reg-

isters. The m+/ most significant bits of the Offset register provide the values of the m+/ most significant
bits of the device's A24 or A32 register addresses, where m is as defined in Table 5-1 above.

Static and Dynamic Configuration

A VXTbus system can have up to 255 devices. Therefore, eight bits define the device address, which is
called the "Logical Address." The Logical Address can be "static” or "dynamic." A static address resides
in an 8-bit switch register; a dynamic address resides in a write-only register. Setting the switch register
to0 255 (all “1”s) causes dynamic addressing to be enabled. Any other setting enables static addressing, in
which case the value held in the switch register is the Logical Address.

With the Logical Address set to 255, a device responds to accesses at address 255 only when the MODID
line is asserted as a qualifier by the Slot-0 controller. After a new Logical Address is written to the de-
vice, the device responds to the new address independent of the state of the MODID line.

For data acquisition and control applications, dynamic configuration is an important concept. A system
often contains more than one module of a given type, and it can be easy, and sometimes desirable, to
swap positions of two modules afier removing them from the mainframe. If dynamic configuration is not
employed, one must make sure that the switch register is correctly set when inserting or re-inserting a de-
vice. Dynamic configuration greatly simplifies system setup, since the software can assure that the de-
vices are located in the desired slots. Dynamic configuration also allows a system's Resource Manager to
configure memory usage optimally in a system.

Communication Protocol

VXIbus allows communication over the backplane by either register-based or message-based protocols.
With register-based protocol, the communication is via an 8-, 16- or 32-bit parallel path directly to /O
registers within the modules. With message-based protocol, an ASCII interpreter is included on each
module, and the binary representations of ASCII characters are transmitted over the backplane. The ad-
vantage of message-based protocol is that English-like commands and responses can be used.

High-performance data acquisition and control modules are usually register-based because the data
throughput is usually several orders of magnitude greater than with message-based devices. All Kinetic-
Systems VXIbus devices are register-based.

Register Addressing

The user assigns each device in a VXTbus system a unique number between 1 and 254. This 8-bit num-
ber, called the Logical Address, defines the base address for the VXIbus device registers located on the
module. Each device has a 64-byte block of memory reserved for these registers. The memory blocks,
called configuration space, are located in the upper 16 kbytes of the 64-kbyte A16 address space.

Every device has at least three configuration registers: ID / Logical Address, Device Type, and Status /
Control. Modules using A24 or A32 addressing must also have an Offset register. The rest of the 64-byte
block can contain registers or memory appropriate for the operation of the specific device.

A device’s Logical Address occupies bits 13 - 6 of the register address. Bits 15 and 14 of the address are
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both “1's,” and the base address of the register block is therefore:
¥*40h+C000h
where Vis the Logical Address of the device and CO00h is the starting address of the top 16-kbyte block.

The address of a specific register is the base address plus an offset address. The offset is bits 5 - 0 of the
register address and ranges from 00h to 3Eh.

{16 14 13 12i1 10 o 87 6 5 4i3 2 1 0

+

1 1 I Logical Address | Offset

The V635 also uses operational registers in A32 space; therefore, it is an "Extended"” register-based de-
vice.
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Required Configuration Registers

The four required VXIbus registers are ID / Logical Address, Device Type, Status / Control, and Offset.
You can access these registers by D16 transfers only.

ID Register : 00h
This read-only register returns SF25h.
Fields are Device Classification, Addressing Mode and Manufacturer ID.

{45 14 13 122im 10 ® 8:i7 & 5 4:i3 2 1 0]

o 1]/ ¢+|l1 1+ 1+ 1i0 o t+ o0:1 O 0 1

Class = Ex- Address ) ,
tended Mode = A";'% KineticSystems' Manufacturer ID = F25h (3881)

Device Classification Bits 15 and 14
00 Memory device
01 Extended device
10 Message-based device
11 Register-based device
The V635 is an Extended device.

Addressing Mode Bits 13 and 12
00 A24

01 A32
10 Reserved
11 A16
The V635 uses A32 addressing.

Manufacturer ID Bits 11 through 0
KineticSystems' Manufacturer ID is 3881, which corresponds to F2h.

Logical Address Register 00h

This write-only register holds the Logical Address. In systems using Dynamic Configuration, the system
Resource Manager uses this register to set the Logical Address of the device.

{45 14 13 12im w0 e 8i7 6 5 4i3 2 1 0:

Not Used Logical Address

Logical Address Bits 7 through 0
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Device Type Register 02h
This read-only register contains the Required Memory and Model Code for the V635. It returns F635h.

115 14 13 1221 10 ® 8

7 66 s 4 :3 2 1 o .

1 1 1 1 0 1 1 0 0 0 1 1 : 0 1 0 1

Required Memory (m) Model Code = 636h
Required Memory Bits 15- 12
A value of Fb is returned (m = 15 decimal), indicating that the V635 is allocated 64 kbytes in A32 space.
Model Code Bits 11-0
The model code for the V635 is 635h.
Status Register 04h

This read-only register provides binary information about the status of the V635.

14 13 12?11 0 @ 8 .7 ] ] 4 3 2 1 0

MODID® Not Used Ready |Passed| 100! e

A32 Active Bit 15

*1" in this field indicates that the A32 registers of the V635 can be accessed. This bit reflects the state of
the Control register's A32 Enable bit.

MODID* Bit 14

*1" in this field indicates that the V635 is nor selected via the P2 MODID line. A "0" indicates that the
device is selected by a high state on the P2 MODID line. The Resource Manager uses this bit to config-
ure the V635 dynamically.

Ready Bit 3
*1" in this field indicates that the registers have been successfully initialized. The V635 is ready for ac-
cess.

Passed 8r2

1" in this field indicates that the device self-test has passed. A "0 indicates that the V635 has failed—or
is currently executing—its self-test. Since the V635 docs not perform a self test, this bit is always “1”.

Sysfall inhibit Bit1
*1" in this field indicates that the V635 is disabled from driving the SYSFAIL® line. This bit reflects the
state of the Sysfail Inhibit line in the Control register.

Soft Reset Bito

*1" in this field indicates that the V635 is in a reset state. While in this state, the V635 will allow access
only to its Configuration registers.
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Control Register 04h
This write-only register causes execution of specific actions by the V635.

P15 14 13 12i11 10 o 8:7 6 5 4i3 2 1 0

Enaite Not Used it | Rowet
A32 Enable Bit 15
Setting this bit to "1" enables access of the A32 registers of the V635.
Sysfail inhibit Bit 1
Setting this bit to "1" disables the V635 from driving the SYSFAIL*® line.
Soft Reset Bit0
Setting this bit to "1" forces the V635 into a reset state.
Offset Register 06h

This read/write register determines and reports the device base address in A32 memory space.

4 13 122i1 1w o 8i7 € 5 4i3 2 1 0

Base Address in A32 memory space o o0 0 c !0 ©O0 © oJ
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Additional Configuration Registers
Additional configuration registers are:

e Attribute register

e Serial Number High & Low registers

e Version Number register

o Interrupt Status register

e Interrupt Control register

e Subclass register, and

o Suffix High & Low registers.
Note that you can access these registers by D16 transfers only.

Attribute Register 08h

This read-only register provides low-true information about the V635's interrupt handling capabilities. A
read of this register returns FFFAh.
{95 14 13 211 10 9 827 6 5 433 2 1 o
f'?'f:;1111111151111E1Io|1|o
Raserved interrupt  interrupt  interrupt

Capability® Handier Status
Control* Reporting®

Reserved Bits15-3
These bits are reserved for future use and return “1”s when read.

Interrupt Capability* Bit 2
"0" signifies that the V635 is capable of generating interrupts.

Interrupt Handler Control* Bit 1
1" indicates that the V6335 is nor capable of Interrupt Handler Control.

interrupt Status Reporting* BitO
0" indicates that the V635 has Interrupt Status Reporting capability.
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Serial Number Register 0Ah, OCh

The read-only Serial Number registers (high and low words) store the 32-bit hexadecimal value of the
V635's decimal serial number.

OAh

7 6 5 4:3 2 1 0}

-
-
-
o
-]
®

14 13 12

8N7 -1 8NS5 Sh4

5 14 13 2 :1 1 ®© 8 :7 66 5 4:3 2 1+ 0

SN3 SN2 8N1 8NO

Low word

Version Number Register OEh
This read-only register gives the hardware and firmware revision numbers of the module.

‘45 14 13 12 :1 1 8 8 :7 €6 & 4.3 2 1 0!

Firmware Version Firmware Revision Hardware Version Hardware Revision
Firmware Version Bits 15 - 12
Firmware Revision Bits 11 -8
Hardware Version Bits 7 -4
Hardware Revision Bits 3-0

Each field is a four-bit integer indicating the version or revision number.
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Interrupt Status Register 1Ah
This read-only register provides information about the state of the Overflow interrupt source. It can be
used for polling of interrupts. Interrupt bits are cleared by a read of this register or by an interrupt-
acknowledge cycle.

115 14 13 1211 10 9 8 ! 7 6 5 4 3 2 1 0
% "“ooooooolm Logical Address

interrupt Source Bit 8

A "1" in this bit location indicates that one of the Overflow bits in the Stale-data/overflow register has
been set and can cause an interrupt. The actual Overflow bits are cleared by the Clear Stale-data/overflow
register. These registers are at 1Ch and 14h, respectively, in A32 Operational Register space.

Logical Address Bits7-0
During a read operation, these bits return all “1’s.” During an interrupt acknowledge cycle, these bits re-
turn the V635°s Logical Address.

Interrupt Control Register 1Ch

The read/write register contains mask bits for the interrupt source, a bit for disabling interrupts and three
bits that determine interrupt level. All of the bits in this register are set to "'1" on the assertion of
SYSRESET.

M1 1 9 8 :7 6 5 43 2 1 0°:

'

i15 14 13 12 |
| IR T T T Y B ]Mw[ EN'I 1 |'“""“P‘R°q~""“| L -

Interrupt Mask Bit Bit8
Wiriting a "1" to this bit prevents the Overflow interrupt source from generating an interrupt request.
Writing a “0” enables an interrupt source to generate an interrupt request.

interrupt Enable | Bit7
Writing a "1" to this bit disables interrupt generation. Writing a “0” enables interrupt generation.
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interrupt Request Level Bits 5-3
These bits determine the interrupt request level.

Bits
0 0 0 IRQ7
0 0 1 IRQ6
0 1 0 IRQS5
0 1 1 IRQ4
1 0 0 IRQ3
1 0 1 IRQ2
1 1 0 IRQ1
1 1 1 Disconnected

Table 5-3. interrupt Request Levels

Not Used Bits2-0
Bits 2 - 0 are not used and return “1”s when read.

Subclass Register 1Eh
This read-only register provides information about the Subclass of the VXIbus device.

P15 14 13 12:i11 10 o 87 €6 5 4:3 2 1 0;

1 11151111;1111§111o

e

E;‘:v"::" Extended Register-based Device

Bit 15 indicates that the V635 is a VXIbus-defined Extended Device.
Bits 14 through 0 indicate that the V635 is an Extended Register-based Device.
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Suffix Register 20h, 22h

The Suffix read-only register (high and low words) hold the ASCHI codes for the four characters of the
V635's suffix. The suffix defines the optional characteristics of the module.

20h

{95 14 13 122i1 % e 87 € 5 4:i3 2 1 0

Ewo 1+ o ©6:0 ©0© © 1|06 1 © ©0:0 0 x X

ASCH code for A = 41h (1% character) ASCH code for A or B = 41h or 42h (2™ character)

22h

145 14 13 12:11 10 9 g7 @ 5 4 3 2 1 0 :

o o 1 1i0 0 x x |0 0 1 100 0 x x

ASCH code for 1 or 2 = 31h or 32h (3™ character) ASCH code for 1, 2, etc. = 31h, 32h, stc. (4 character)

The suffix options for the V635 are:
1% character: ™A for all options
2™ character: Input Range
"A" indicates an input range from 20 mV.
“B” indicates an input range from £100 mV.
3" character; Number of Channels
*1" indicates a module with 4 input channels.
"2" indicates a module with 8 input channels.
4 character:  Revision level
The number, "'1,” “2,” etc., gives the module revision level.
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Operational Registers in A32 Space

The following operational registers are in A32 space beginning at a starting address specified by the Off-
set register in A16 configuration space. The hexadecimal addresses shown are the offset from the starting
address. You can access these registers by D16 or D32 transfers. Any register bit that is shown as "0" is
always read as "'0" regardless of the data that is written to it. For the 4-channel versions of this module,
only the bits representing Channels 1 to 4 are used.

Setup Register 00h
This read/write register selects the primary setup parameters for the module.

P31 30 20 28 :271 26 25 24

‘s 2 20 2019 18 17 16

©o o o0:0 o o o0oio o0 o0 0i0 0 0 O

14 13 121 % 9 8:7 €6 5 4:3 2 1 0}

Clear |Heatth| Exec | Cont | Tick Observation Window Select (1 to 1024 ms)

Reg |Enable| Single | Scan | Clock
< 7
For D16 transfers, Bits 15-0 are accessed at 02h.

Clear Reg Bit 14

Set this bit to “1” to clear all of the A32 Operational registers in the module, including the Setup register.
This bit is also cleared by this operation. If the Clear Reg bit set to "'1," if SYSRESET is asserted or if
the Soff Reset bit in the Status/Control configuration register is written with a "'1," the module is placed in
the following state:

¢ The differential inputs are connected to the input connector, not the "health check" input.

The internal clock is set to 10 MHz.

The Observation Window is set to 1 millisecond.

The 50 kHz low-pass filters are OUT (inactive).

The differential input coupling is DC for all channels.

The differential input channels are enabled.

The internal gain is set to 1 for all channels (200 mV fo 20 ¥ for a V635-AAyz or I V10 20 V for a
V635-AByz module).

o The Stale Data and Overflow bits are cleared in the Count Status register.

o & & & & o

Health Enable Bit 13

Set this bit to “1” to disconnect the differential inputs for all of the channels from the input connector and
to connect these inputs to the external "health check” signal. This allows the use of a precision frequency
source to check the counting integrity of the module. Set this bit to "0" to connect the differential inputs
1o their respective input paths for normal operation of the module. The TTL input paths are not affected
by this selection.
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Exec Single Bit 12

Set this bit to “1” to initiate a single scan of all the channels. This bit is automatically cleared to "0." The
scan of any channel will not begin until an input transition has occurred after a window "edge." Once ini-
tiated, all Stale Flags are set. When a channel has completed a scan, it’s Stale Flag is cleared. For this
bit to perform any action, Bit 11 must be set to "'0," indicating that Single Scan mode has been selected.

Cont Scan Bit 11
Set this bit to “1” to place the module in Continuous Scan mode. In this mode, the count information for
- each of the channels is updated automatically at a rate set by Observation Window Select, Bits 9.0, or by
the input frequency of a particular channel if one period of that signal is longer than one observation win-
- dow period. Once initiated, all Stale Flags are set. When a channel has completed a scan, it’s Stale Flag is
cleared. When the Set this bit to "0" to place the module in Single Scan mode, with a scan initiated by
setting Bit 12 to "'1."

Tick Clock Bit 10

Set this bit to “1” to select a 1 MHz internal clock, to 0" to select a 10 MHz internal clock. The advan-
tage of the 10 MHz clock is that it provides a ten-fold increase in resolution, thereby increasing counting
accuracy. Its only disadvantage is that the lower counting limit is 0.6 Hz, compared with 0.06 Hz fora 1

MHz internal clock.

Observation Window Select Bits 9-0

Use the Observation Window Select bits to set the period of the observation window with Bit 9 as the
MSB and Bit 0 as the LSB. The valid range for this clock is 1 to 1024 milliseconds in increments of 1
millisecond. The decimal representation of the bit selection is given by the formula:

Observation Window Select = Desired window clock period in milliseconds - 1

Therefore the range of the selection for 1 to 1024 ms is 0 to 1023 decimal (000h to 3FFh ). Some of the
more common selection periods are shown in Table 4-1.

Period (ms) Selection (Hex) Period (ms) Selection {(Hex)
1 000 50 031
2 001 100 063
5 004 200 0Cc7
10 009 500 1F3
20 013 1000 3E7
Table 4-1 Selection values for common Observation Window periods
K
Sa0 (4
23 347
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Filter Select Register 04h
This read/write register enables and disables the low-pass filters for the differential-input signal paths.
P oat 3)2925;2732524;23221 20?19 % 17 16 |

f{o © © ©o0:0 o0 o0 O

o © o0:0 © ©0 O

14 13 12im w0 9 8i7 6 8 4is 2 1 o0
che | cn7 [cne | cns [cha [cha[cn2|cont
o|o|o|o0o|o]|ofo Fter Serect

For D16 transfers, Bits 15-0 are accessed at 06h.

Ch x Filter Select Bits 7-0

Set these bits to “1” to enable the low-pass filters for differential input channel 8 through channel 1, re-
spectively. Set these bits to “0” to disable the filters on the associated channels. Each single-pole passive
filter provides a voltage attenuation of about 3 dB (approximately 30% attenuation) at 50,000 Hz. These
filters improve the immunity to high-frequency noise. They should be enabled on any channel where the
expected input frequency for the associated channel will not exceed 50,000 Hz, and they should be dis-
abled if the input frequency will exceed 50,000 Hz. Note that these filters do not affect the TTL input

paths.

Coupling Select Register 08h
This read/write register selects AC or DC coupling for the differential-input signal paths.

Pa %0 2 iz 2% 25 2412 2 21 0i19 18 17 18

o o o ©o0:0 o © o©:0o o0 ©0 o0:0 O 0 O

15 14 13 12 E 1" 10 ] 8 ! 7 L 5 4 5 3 2 1 0 5
che | ch7 [che | cns | cha [cha [ch2 | chi
AC Coupling Select

0 0 0 0 0 0 0 0

For D16 transfers, Bits 15-0 are accessed at 0Ah.

Ch x AC Coupling Select Bits 7-0

Set these bits to “1” to select AC coupling for differential input channel 8 through channel 1, respec-
tively. Set these bits to “0” to select DC coupling on the associated channels. When AC coupling is se-
lected on any channel, a 1 microfarad non-polarized capacitor is placed in series with each leg of the dif-
ferential input with a 1 megohm Joad to ground. DC coupling should generally be used unless there isa
substantial DC offset on the input signal.
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TTL Input Select Register 0Ch
This read/write register selects the TTL-input or the differential-input signal paths.
Py aozazs?zrzs:sugzszzm 20i19 18 17 16

o o © ©o:0 o0 o0 ©0:0 © ©0 ©O0:0 O 0 O

5 14 1 2.1 10 9 8:7 € 5 4i3 2 1 0!
che | cn7|che|cns|cha|cn3|ch2|cns
o |l o|o|lo|o]|]o]| o] o . kBt

For D16 transfers, Bits 15-0 are accessed at OEh.

Ch x TTL Input Select Bits 7-0
Set these bits to “1” to enable the TTL input paths for Channels 8 through 1, respectively. Set these bits
to 0" to enable the differential input paths.

Gain Select Register 10h
This read/write register the signal gain for the differential-input signal paths.

. 71 2% 3 24,2 2 o2 2018 18 17 6 |
o o o o A © o o0 ©0:io0 ©0 © O

131 30 29 28
o o o 0 :

5 14 13 12:11 10 9 8 :7 €6 S5 4:3 2 1 o
Ch 8 Gain Ch 7 Gain l Ch 6 Gsin I Ch 5 Gain | Ch 4 Gain | Ch 3 Gain Ch 2 Gain ch1GlinJ

For D16 transfers, Bits 15-0 are accessed at 12h.

Ch x Gain Select Bits 7-0

These two-bit fields select the internal gain of the differential input paths for Channels 8 through 1, re-
spectively. Table 4-2 indicates the input signal range for each gain setting:

..... uthange 4
00 200 mVto 20 V 1 Vto20V
01 100 mVto 20 V +500 mV to 20 V
10 +40mVio 20 V 200 mVio 20 V
11 20mVio 20V +100mvVto 20 V

Table 4-2 Input ranges for various internal gain settings

To provide a safety margin, the actual switching threshold is approximately 30% of the input range mini-
mums shown above (60 mV for the +200 mV to 20 V range, for example). The Input Range from this
table should be used as a guide for setting the internal gain. A gain value higher than needed will result in
a lower switching threshold and poorer noise immunity. A gain that is too low could cause input pulses to
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be missed. If a V635 analog channel is used as an RS-422 or RS-485 receiver, the gain should be selected
to the £200 mV to 20 V range.

Clear Count Status Register 14h
This write-only register selectively clears the corresponding bits in the Count Status register.

23 22 21 20:19 18 17 16 :
© o ©0 ©0:0 ©0 ©0 0

131 30 29 2827 26,25 24
© © ©o 0:0 0 0 O

[
1
1
L
T
+
[l
[l

4

 Wieonly | 45 44 43 12:11 10 o 8 :7 6 5 413 2 1 0

Ch8 | Ch7 | Chb | Chs |Cha [Ch3 |Chz |Ch1|Chg |Ch7 |Ch6 | Chs|Cha [Ch3[Cn2[Ch
Clear Stale Bit Clear Overflow Bit

For D16 transfers, Bits 15-0 are accessed at 16h.

Ch x Clear Stale Bit Bits 15-8

Set these bits 1o “1” to provide a selective clear of the corresponding Stale Data bits in the Count Status
register. These bits then clear themselves. Setting any of these bits to “0” has no effect on the corre-
sponding Count Status register bits. These bits are provided for factory test purposes.

Ch x Clear Overflow Bit Bits 7-0

Set these bits to “1” to clear the corresponding Overflow bits in the Count Status register. These bits then
clear themselves. Setting any of these bits to “0” has no effect on the corresponding Count Status register
bits.

Count Status Register 1Ch

This read-only register contains the status of stale data and tick counter overflow.

'3 30 20 28 .27 26 25 2425 2 20 201 18 17 16

oobo@ooooio‘oooioooo

/ 1

wador¥ 145 14 13 121 1w e 8i7 6 5 43 2 1 0.
Che|Ch7|Chb | Chs |Cha|cCha|cChz|Ch1|che|cn7[che|cns[cna[cn3|cnz|cne
Stale Data Overfiow’
: 1
For D16 transfers, Bits 15-0 are accessed at 1Eh.
Ch x Stale Data Bits 15-8

Any of these bits are set to "1" under the following conditions:

¢ Data for that channel has been read (an access to the Period Count and/or to the Tick Count register
for that channel).
¢ In Single Scan or Continuous Scan mode: That channel has not been updated yet.
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Any of these bits are set to "'0" under the following conditions:

A The count information for that channel has been updated with fresh data.
e Writing a 1" into the associated bit location in the Clear Count Status register. This is primarily for

factory test purposes.

Ch x Overfiow

Bits 7-0

When any one of these bits is “1” it indicates that the time base tick counter for the correspondmg chan-
nel has overflowed since the last time this bit was cleared. When any one of these bits is “0” it indicates
that the time base tick counter for the corresponding channel has not overflowed since the last time this

bit was cleared.
Period Count Registers 20h (Channel 1)
These read-only registers contain the number of input signal periods counted in the observation window.
i3 2 2 28?27 % 24?2:3 2 21 20319 8 17 16 |
ooooéoooo%oooo-o o | asirae
14 13 12?11 1098?76542321 0
Period Count
(Bits 15-0)

For D16 transfers, Bits 31-16 are accessed at 20h, and Bits 15-0 are accessed at 22h.

Period Count
There are eight Period Count registers, one for each input channel. The associated counters are 18 bits in

length. Each of these registers contains the current value for the number of periods of the input signal

Bits 17-0

counted in the actual observation period. The maximum count stored is 262,143 decimal (3FFFFh). Refer
to Table 4-3 below for the offset addresses of the Period Count registers for all channels.

Tick Count Registers

These md-only registers contain the number of time base periods counted in the observation window.

31

N 2 2

24h (Channel 1)

P21 26 2% 24:2B 2 2 20-19 18

17

16 !

o [o]ofo

o |o]|o]o

Tick Count (Bits 23-16)

15

14

13

12 : 1

10

8 i7 6 s

Tick Count (Bits 15-0)

For D16 transfers, Bits 31-16 are accessed at 24h, and Bits 15-0 are accessed at 26h.
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Tick Count Bits 23-0

There are eight Tick Count registers, one for each input channel. The associated counters are 24 bits in
length. Each of these registers contains the current value for the number of periods (ticks) of the time-base
clock counted in the actual observation period. The maximum count stored is 16,777,215 decimal
(FFFFFFh). Refer to the following table for the offset addresses of the Tick Count registers. If an obser-
vation results in a period count overflow, all bits in the Period Count and Tick Count registers set to "'0."
Since the frequency calculation includes the division of the period count by the tick count, the Tick Count
register should be checked to determine that it is not zero before the calculation is performed.

Period Count and Tick Count Register Address Map

The following table indicates the D32 offset addresses for the eight Period Count registers and the eight
Tick Count registers (Only Channels 1-4 are used with the 4-channel versions of this module.). The val-
ues in parenthesis represent the offset addresses (upper word, lower word) for D16 transfers.

1 20h (20h, 22h) 24h (24h, 26h)
2 28h (28h, 2Ah) 2Ch (2Ch, 2Eh)
3 30h (30h, 32h) 34h (34h, 36h)
4 a8h (38h, 3Ah) 3aCh (3Ch, 3Eh)
5 40h (40h, 42h) 44h (44h, 46h)
6 48h (48h, 4Ah) 4Ch (4Ch, 4Eh)
7 50h (50h, 52h) 54h (54h, 56h)
) 58h (58h, 5Ah) 5Ch (5Ch, 5Eh)

Table 4-3 Period Count and Tick Count address map
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Chapter 5: Programming Information

An example procedure to set up the module and acquire
count information

This example sets up the V635 then reads the module for period count and tick count data. The setup con-
ditions are:

Continuous scan

10 MHz clock

100 ms observation window

50 kHz filters IN for all channels

DC coupling

Differential input

Operating range = £100 mV to 20 V operating range (V635-AAyz). Internal gain = 2

® & & & & & O

..... pauiesetup .o
Get the base address for the V635 Operational registers, which are all in A32 space.
Read the Offset register at 06h (A16 space) to get the A32 offset.
Logical shift the result 16 places to the left to get the V635 base address.
The registers that follow are all in A32 space. This sequence assumes D32 transfers.

Clear the operational registers.
Write 4000h to the Setup register at 00h.
Set Continuous Scan and 10 MHz Clock; set the Observation Window to 100 ms.
Write 0863h to the Setup register at 00h.
Set the 50 kHz filters IN for all channels.
Write 00FFh to the Filter Select register at 04h.
Select DC coupling for all channels.
Write 0000h to the Coupling Select register at 08h.
Select differential inputs for all channels.
Write 0000h to the Coupling Select register at 0Ch.
Select an internal gain of 2 for all channels.
Write 5555h to the Gain Select register at 10h.
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S - s S

The registers that follow are all in A3
read as a contiguous block.

Read the Count Status data.
Read the Count Status register at 1Ch.
Read the Period Count data for Channel 1.
Read the Period Count register at 20h.

Read the Tick Count data for Channel 1.
Read the Tick Count register at 24h.

Read the data for the remaining channels that are in use.
Read the Period Count and Tick Count registers for the remaining channels.

Continue scanning.
If in a scanning environment, repeat the above sequence at the periodic rate of the scan.

This sequence involves the reading of host computer memory. It can be performed as the count data is
read, or it can be executed on archived data.

Determine if the Tick Count data for channel n is zero or nonzero.

If the Tick Count data for Channel n is zero, store a frequency of 0 Hz (decimal) and proceed to
the next channel. If nonzero, perform the next step.

Calculate the frequency for Channel n.
The frequency is calculated by the following formula:
. Frequency (Hz) = Clock Rate (Hz) x Period Count/Tick Count

Repeat the above for other channels.
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Appendix: About KineticSystems

KineticSystems Corporation designs, produces and markets high-performance data acquisition and con-
" trol systems to a broad range of customers in acrospace, defense, automotive, scientific and other indus-
trial markets.

The Leader in the Delivery of High-performance CAMAC-based Prod-
ucts

The company was founded in 1970 to develop and manufacture interface modules and associated prod-

- ucts based on the international CAMAC standard. CAMAC, an acronym for Computer Automated

* Measurement and Control, is a set of specifications developed by a committee of the government-

- sponsored research laboratories (the NIM Committee). The committee’s goal was to provide standardized
modular building blocks for configuring a wide range of data acquisition and control systems. CAMAC,
the first open-system real-time input/output (I/O) specification, later was accepted as a standard by the
Institute of Electrical and Electronic Engineers (IEEE STD 583). We soon became the recognized leader
in delivering high-performance CAMAC-based products. We have retained that leadership position.

“Innovation with the CAMAC Serial Highway

As the need for large distributed data acquisition and control systems grew, the NIM Committee produced
specifications for the CAMAC Serial Highway to allow communication between a host computer and
CAMAC V/O chassis over some distance. In 1975, we delivered the first CAMAC Serial Highway com-
puter interface. We soon were recognized as the leader in the delivery of Serial Highway system compo-
nents. Serial Highway innovations included a block-mode protocol that increased data throughput by a
factor of 10 and fiber-optic highway interfaces that allow the CAMAC chassis to be separated by up to 2
kilometers at full data rate. We continue to be an innovator in the field of high-performance data acquisi-
tion.

H-TMS, a Turn-key Testing Solution, Added to Our Product Range

In 1991, we purchased the H'TMS (High-performance Test Management System) product line. H'TMS
is a modular set of microprocessor-based hardware and software components that delivers functions usu-
ally found in several instruments and a computer. H*TMS increases testing productivity and provides
solutions to key problems encountered by test engineers and managers. The addition of this product line
provides the answer for customers who need a turnkey testing solution.

A Major Player in VXIbus, a Rapidly Growing Interface Standard

VXIbus is a standard (now IEEE STD 1155) developed by the major instrumentation manufacturers to
allow customers to move from chassis-type instruments to computer-interfaced modular building blocks.
In 1992 we embraced the relatively new VXIbus standard. Using our extensive CAMAC experience, we
soon produced 35 VXI modules for data acquisition and control. As the VXI market has grown to several
hundred million dollars, we continue our innovations with additional high-performance products. This
includes the development of a set of products called the Grand Interconnect™. These products allow VXI
chassis to be distributed on a fiber-optic highway. CAMAC and mixed VXI/CAMAC chassis are also
supported. We are an active member of the VXI plug&play Systems Alliance, an organization that pro-
motes standards that make VXI easier to configure and to use.
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KineticSystems Today

Our beadquarters and factory facilities in Lockport, Illinois, have grown to 70,000 square feet. We also
have an operation in Englewood, Colorado, and six domestic sales offices, including the Lockport facility.
We have distributors in 17 other countries. VXI, CAMAC and H*TMS continue to be our major product
lines.

Today, an increasing number of customers are demanding the delivery of data acquisition and control so-
lutions, not just products. For many years we have provided software drivers for our products to make
them easier to use. We have an active program to develop VX1 plugé&play instrument drivers for our
range of VXI modules. We have developed a high-performance software application program called Re-
ality®. Distributed VXI and/or CAMAC systems can be configured using this software. By using UNIX
workstations and powerful /O control computers, a high /O performance can be achieved that is not
available with any other general-purpose software package. Additionally, to achieve more complete so-
lutions, we provide integration services.

KineticSystems is ideally suited to meet customers' needs as we approach the twenty-first century. We
have extensive experience in the design, manufacture and delivery of high-performance data acquisition
products and systems. Even though the demand for standards-based products has only recently become a
high priority, we have the experience with such products since 1970.

Ways to contact us:

=]

KineticSystems Corporation
900 N. State Street
Lockport, IL 60441-2200

Phone: 1-800-DATA NOW (1-800-328-2669)
(815) 838-0005
Fax: (815) 838-4424

=

E-mail: mkt-info@kscorp.com
tech-serv@kscorp.com
sales@kscorp.com

Web:  hutp://www kscorp.com
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Warranty

KineticSystems warrants its standard hardware products to be free of defects in workmanship and materi-
als for a period of one year from the date of shipment to the original end user. KineticSystems warrants
its software products to conform to the software description applicable at the time of purchase for a period
of ninety days from the date of shipment. Products purchased for resale by KineticSystems carry the
original equipment manufacturer’s warranty.

KineticSystems will, at its option, either repair or replace products that prove to be defective in materials
or workmanship during the warranty period.

Transportation charges for shipping products to KineticSystems are prepaid by the purchaser, while
charges for returning the repaired product to the purchaser, if located in the United States, are paid by Ki-
neticSystems. Return shipments are made by UPS, where available, unless the purchaser requests a pre-
mium method of shipment at his expense. The selected carrier is not the agent of KineticSystems, and
KineticSystems assumes no liability relating to the services provided by the carrier.

The product warranty may vary outside the United States or Switzerland and does not include shipping.
customs clearance or any other charges. Consult your local authorized representative for more informa-
tion regarding specific warranty coverage and shipping details.

KineticSystems specifically makes no warranty of fitness for a particular purpose or any other warranty
either expressed or implied, except as is expressly set forth herein. This warranty does not cover product
failures created by unauthorized modifications, product misuse or improper installation.

Products are not accepted for credit or exchange without prior written approval. If it is necessary to re-
turn a product for repair replacement or exchange, a Return Authorization (RA) Number must first be
obtained from the Repair Service Center before shipping the product to KineticSystems.

Please take the following steps if you are having a problem and feel you may need to return a product for
service:

1. Contact KineticSystems and discuss the problem with a Technical Service Engineer.

2. Obtain a Return Authorization (RA) Number.

3. Initiate a purchase order for the estimated repair charge if the product is out of warranty.
4

Include with the product a description of the problem and the name of the technical contact per-
son at your facility.

5. Ship the product prepaid with the RA Number marked on the outside of the package to:

KineticSystems Company, LLC
Repair Service Center

900 North State Street
Lockport, IL 60441

Telephone: (815) 838-0005
Fax: (815) 838-4424
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Feedback

The purpose of this manual is to provide you with the information you need to make the V635 as easy as
possible to understand and use. It is very important that the information is accurate, understandable and
accessible. To help us continue to make this manual as “user friendly” as possible, we hope you will fill
out this form and Fax it back to us at (815) 838 0095. Or mail a copy to KineticSystems Company, LLC
900 N. State, Lockport, IL. 6044]. Your input is very valuable.

Please rate each of the following.

The information in this manual is:

Yes No
Accurate 10 9 8 7 6 5 4 3 2 1
Readable 10 9 8 7 6 5 4 3 2 1
Easy to find 10 9 8 7 6 5 4 3 2 1
Well organized 10 9 8 7 6 5 4 3 2 1
Sufficient 10 9 8 7 6 5 4 3 2 1

We would appreciate receiving any thoughts you have about how we can improve this user’s manual:

(Include additional sheets if needed)
Name Phone

Company
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