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Model 3664-S002

#*+*SPECIAL OPTION***

REVISED JUNE, 1991

The Model 3664-S002 is the same as Model 3664-L1A with the following exceptions:

1. After issuing the F(25)A(0) Initiate Command, the first positive edge detected on each
channel will start the time interval counter. The Interval Accumulator will be
incremented until the first positive edge following the overflow of the input pulse counter.
Therefore, input cycles are counted instead of input pulses.

2. The input circuits of channels 1 through 5 have been changed to accept a AC coupled
signal with peak-to-peak values of 1.5 to 5 volts.

3. Straps "A" and "B" are used to select a pulse whose leading edge is positive going.
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Time Interval Counter

Aeasures the intervals from a common start pulse to 6 stop pulses

3664

Features Typical Applications

¢ Six independent channels * Time-to-digital conversions

* Eight timing clock frequencies from one hertz * Frequency determination of input pulse
to ten megahertz trains

* Capacity of 65,535 counts per channel (16-bit
counters)

 24-bit time resolution per channel (maximum
of 1 part in 16,777,215)

* Individual LAM status for interrupts

General Description " (Product specifications and descriptions subject to change without notice.)

The 3664 is a single-width CAMAC module containing six channels of time interval counters. Data from
the module can be used to represent the time elapsed between a Start and a Stop pulse, or it can be used to
determine the average frequency of an input pulse train. Each channel contains a 24-bit time interval accu-
mulator and a 16-bit, presettable input pulse counter. Latches are provided to hold the count, thereby elim-
inating the need to continuously rewrite the pulse counters. Time intervals are derived from a common,
crystal-controlled clock on the module having Dataway selectable frequencies ranging from one hertz to ten
megahertz in decade steps. Once the timing cycle has been initiated (via front-panel input signal or Dataway
command), the accumulators record timing information until the preset number of input pulses has been
received by the 3664. The overflow from each channel's input pulse counter or time interval counter stops
the timing sequence and sets a LAM Status bit for that channel. A LAM Mask register allows any LAM
stats bit or combination of bits to generate a LAM Request on the Dataway.

The common Start signal and the six pulse inputs are made via single-pin LEMO connectors on the module
front panel. The Start signal is a low-true, TTL level pulse which initiates the timing cycle on the high-to-
low transition. Strap selections allow use of either TTL level or optically isolated input pulses, with pulse
counting activated on the low-to-high transition. The maximum frequency of the pulse inputs is five mega-
hertz, and each input sinks 15 milliamperes of current.
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3664 (continued)

Function Codes

Command Q Action
F(0)A(i) RD1 1 Reads the contents of the time interval accumulator and clears the LAM status bit
for the selected channel. (See Note 1.)
F(1)'A(12) RD2 1 Reads the LAM status bits.
F(2)-A(i) RC1 1 Reads and clears the contents of the time interval accumulator and clears the LAM
status bit for the selected channel. (See Note 1)
F(8)'A(15) TLM LR Tests for the presence of a LAM request.
. Writes the number of input pulses over which time increments are to be
F(16)°A(i) WT1 1 accumulated and clears the time interval accumulator and LAM status bit

for the selected channel. (See Note 1.)

Selects one of eight timing clock frequencies (100-107 hertz) and clears all time

F(17)A(0) WT2 1 interval accumulators and LAM status bits. (See Note 3.)

F(17)A(13) WT2 1 Writes the LAM Mask register.

F(25)-A(0) XEQ 1 Initiates the timing cycle for all channels on the module. (See Note 4.)

Z cz 0 Clears the accumulator, pulse counter, and LAM status bit on each channel and

sets the timing clock frequency to one hentz.

Notes: 1. i can range from 0 to 5.
2. X=1 for all valid addressed commands.
3. Default frequency on initialization is one hertz.
4. All channels must be finished counting before another start command can be asserted.

Front Panel Indicators

N: Flashes whenever the module is addressed

L: Indicates that a LAM Request is pending

Power Requirements

+6 volts: 28A

Ordering Information

Model 3664-L.1A Time Interval Counter, 6 channels, with LEMO connectors

Related Products

Model 5910-Z1A Single-pin LEMO Connector

Phone: (815) 838-0005 » FAX: (815) B38-4424 « E-mail: mkt-info @ kscorp.com « Web: http://www.kscorp.com KineticSystems



Model 3664-L1A
(Rev. 12/87)

OPERATION

The first step in setting up the Model 3664-Ll1A is setting the strap options.
See the section of this manual on Strap Options for information on strap
placement.

After the straps have been set, the module can be installed in the CAMAC
crate, Use the F(17)A(0) command to change the timing clock frequency
(Internal Accumulator timing frequency). See the section on the Clock Control
Register for available frequencies.

Each channel can then be written with the desired number of overflow pulses
using the F(16)A(i) commands. After the start command (initiated by either an
F(25)A(0) command or by an externally applied pulse to the start input Lemo),
the module will start counting all six channels.

When each channel's pulse counter overflows after counting the desired number
of pulses, a LAM status bit is set for that channel and pulse counting is
disabled. If the Interval Accumulator overflows before the pulse counter
overflows, an ERROR condition exists indicating that the Internal Clock speed
is set too fast. A LAM status bit will be set and pulse counting will be
disabled.

The timed-out data can be read back in one of two ways. The F(O)A(i) command
reads the content of the time interval accumulator and clears the LAM status
bits for that channel. The F(2)A(i) command is the same as the F(O)A (i)
command except that it will also clear the contents of the time interval
accumulator for that channel.

Once all channels have finished counting, another timing cycle can be
initiated with the start pulse without having to rewrite the overflow count.
If the pulse overflow count is to be changed to a new overflow count, the
F(16)A(i) command must be used prior to the start command.

If using the Model 3664-~L1A to determine the average frequency of an input
pulse train, and the applied input pulse train is a free running clock that is
asynchronous with respect to the module's start pulse, one can expect to see a
slightly different count returned for several samples of the pulse train.
When using the Model 3664-L1A to determine the elapsed time between a start
and a stop pulse, note that on the falling edge of the start pulse there is a
one microsecond delay time to allow the Interval Accumulator timing frequency
to synchronize with the start pulse. Also note that the pulse counting will
be disabled when the Input receives a complete pulse. For example, if the
Input pulse is a high true pulse, then the pulse counter will increment on
the low to high transition, with overflow and pulse counting disable occurring
on the high to low transition of that pulse.



Model 3664-L1A
(Rev. 12/87)

INPUT SIGNALS

The pulse input signals are strap-selectable as either TTL or optically
isolated 10V signals with a maximum current draw of 15 milliamperes. The
maximum input frequency is 5 megahertz.

The start input is a low true TTL level pulse greater than 200 nanoseconds and
less than 1 microsecond in width.

STRAP SELECTION

For low true TTL level signals, strap locations should be B, D and E. For
high true TTL level signals, strap locations should be A, D and E. For low
true opto-isolated signals, strap locations should be A, C, and F. For high
true opto-isolated signals, strap locations should be B, C and F.

The module is sent from the factory strapped for high true TTL level signals,
with locations marked A, D, and E.
CLOCK CONTROL REGISTER F(17)A(0)

3 02 0l
CLK CLK CLK

3 2 1
BIT
03 02 01 FREQUENCY
0 0 0 1l Hz
0 0 1 10 Hz
0 1 0 100 Hz
0 1 1 1 KHz
1 0 0 10 KHz
1 0 1 100 KHz
1 1 0 1 MHz
1 1 1 10 MHz
LAM STATUS REGISTER F(1)A(12)
12 11 10 09 08 07 06 05 04 03 02 0l
j CH6 ! cas ! cHa | cw3 ! ocm2 ! cu1l ! cuwe ! cms ! cme ! cm3 i ca2 ! cm !
| inter ; inter ; inter | inter ) inter ) inter ; pulse | pulse ; pulse 1 pulse | pulse ; pulse ;

The LAM Status Register contains twelve LAMS: six input pulse counter LAMS and
six Interval Accumulator LAMS. The pulse counter LAMS are set when the appropriate
channel pulse counter overflows. The Interval Accumulator LAM indicates that the
accumulator overflowed before pulse counting was completed.



Model 3664-L1A
(Rev. 12/87)

LAM MASK REGISTER F(1)A(13)

12 11 10 09 08 07 06 05 04 03 02 01
tcue | cus ! ocma ! ocus ! ocm2 ! om pcae |ocus }ocma | ocus | ocme ! oom :
| inter | inter | inter { inter | inter | inter | pulse ! pulse | pulse | pulse | pulse | pulse |

The LAM Mask Register contains twelve maskable LAMS: six input pulse counter LAMS
and six Interval Accumulator LAMS. The module can be masked to allow any LAM
status bit or combination of bits to generate a LAM Request Signal.

WEH:rem (3000 Ser. 11)
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WARRANTY

KineticSystems Company, LLC warrants its standard hardware products to be free of defects in workmanship and
materials for a period of one year from the date of shipment to the original end user. Software products
manufactured by KineticSystems are warranted to conform to the Software Product Description (SPD) applicable at
the time of purchase for a period of ninety days from the date of shipment to the original end user. 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 shall be prepaid by the purchaser, while charges for
returning the repaired warranty product to the purchaser, if located in the United States, shall be paid by
KineticSystems. Return shipment will be made by UPS, where available, unless the purchaser requests a premium
method of shipment at their expense. The selected carrier shall not be construed to be the agent of KineticSystems,
nor will KineticSystems assume any liability in connection with the services provided by the carrier.

The prodﬁct warranty may vary outside the United States and does not include shipping, customs clearance, or any
other charges. Consult your local authorized representative or reseller for more information regarding specific
warranty coverage and shipping details.

PRODUCT SPECIFICATIONS AND DESCRIPTIONS IN THIS DOCUMENT SUBJECT TO CHANGE
WITHOUT NOTICE.

KINETICSYSTEMS SPECIFICALLY MAKES NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE OR ANY OTHER WARRANTY EITHER EXPRESSED OR IMPLIED, EXCEPT
AS IS EXPRESSLY SET FORTH HEREIN. PRODUCT FAILURES CREATED BY UNAUTHORIZED
MODIFICATIONS, PRODUCT MISUSE, OR IMPROPER INSTALLATION ARE NOT COVERED BY THIS
WARRANTY.

THE WARRANTIES PROVIIDED HEREIN ARE THE PURCHASER’S SOLE AND EXCLUSIVE REMEDIES
ON ANY CLAIM OF ANY KIND FOR ANY LOSS OR DAMAGE ARISING OUT OF, CONNECTED WITH,
OR RESULTING FROM THE USE, PERFORMANCE OR BREACH THEREOF, OR FROM THE DESIGN,
MANUFACTURE, SALE, DELIVERY, RESALE, OR REPAIR OR USE OF ANY PRODUCTS COVERED OR
FURNISHED BY KINETICSYSTEMS INCLUDING BUT NOT LIMITED TO ANY CLAIM OF NEGLIGENCE
OR OTHER TORTIOUS BREACH, SHALL BE THE REPAIR OR REPLACEMENT, FOB FACTORY, AS
KINETICSYSTEMS MAY ELECT, OF THE PRODUCT OR PART THEREOF GIVING RISE TO SUCH
CLAIM, EXCEPT THAT KINETICSYSTEMS’ LIABILITY FOR SUCH REPAIR OR REPLACEMENT SHALL
IN NO EVENT EXCEED THE CONTRACT PRICE ALLOCABLE TO THE PRODUCTS OR PART THEROF
WHICH GIVES RISE TO THE CLAIM. IN NO EVENT SHALL KINETICSYSTEMS BE LIABLE FOR
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING LOSS OF
PROFITS.

Products will not be accepted for credit or exchange without the prior written approval of KineticSystems. If it is
necessary to return a product for repair, replacement or exchange, a Return Authorization (RA) Number must first
be obtained from the Repair Service Center prior to shipping the product to KineticSystems. The following steps
should be taken before returning any product:

Contact KineticSystems and discuss the problem with a Technical Service Engineer.
Obtain a Return Authorization (RA) Number.

Initiate a purchase order for the estimated repair charge if the product is out of warranty.
Include a description of the problem and your technical contact person with the product.
Ship the product prepaid with the RA Number marked on the outside of the package to:

S

KineticSystems Company, LLC
Repair Service Center
900 North State Street
Lockport, IL 60441

Telephone: (815) 838-0005
Facsimile: (815) 838-4424
Email: tech-serv@kscorp.com



