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COPYRIGHT

C&H Technologies, Inc. (C&H) provides thisanual'asis" without warranty ofany kind,either
expressed omplied, includingbut notlimited to the implied warranties of merchantability and
fitnessfor a particular purpose. C&Hhhay make improvements afat changes in thproduct(s)
and/or program(s) described in this manual at any time and without notice.

This publication could contain technical inaccuracies or typograpkitals. Changes are
periodically made to the information herein; these chandgklsenncorporated in new editions of
this publication.

Copyright © 1994, 1995, 1997 by C&H Technologies, Inc.

The information and/or drawingset forth inthis document andll rights in and to inventions
disclosed herein which might lgganted thereodisclosing or employinghe materials, methods,
techniques or apparatus described herein, are the exclusive property of C&H Technologies, Inc.

A Reader's Comment Form is providedtla¢ back ofthis publication. If this form has been
removed address comments to:

C&H Technologies, Inc.
Technical Publications

P. O. Box 14765

Austin, Texas 78761-4765

C&H may use or distributeany of the information you supply inany way that it believes
appropriate without incurring any obligations whatever.
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VME/VXI MODULE WARRANTY

C&H Technologies, Inc. warrants its VME/VXroducts to bdree from defects in material and
workmanship forthree yeardrom date ofshipment. C&H Wi repair or replace thdefective
product withoutchargewithin the warranty period, provided tllefective item is shipped, freight
prepaid, to C&H Technologies, at 158Uion Drive, Pflugerville, TX 78660. C&H wil pay
return freight charges to any point in the continental United States or Canada.

Obligations under this warranghall be limited taepair or replacement, at C&H's discretion, of
anyproduct or part thereafhich has beereturned by theriginal purchaser with transportation
prepaid and, upoaxamination by C&H, found to be defective. C&H assumesesponsibility

for loss or damage to equipmdigingreturned for repair or replacement under the ternteisf
warranty. Equipment whicluponexamination by C&H, requires repair or replacemenpants
thereof as a result of improper installationisuse, unauthorized alterations or repairs, or user
negligence, will have such repairs or replacement of parts made at then current rates.

This warranty does not coverdamage caused by misuse, neglect, accident, or improper
application or installation. C&Hhallnot beliable for consequential damagesanfy kind arising

out ofthe purchasadnstallation, use omisuse ofthe product. C&H makes no representation or
warranty ofany kind, eitherexpressed oimplied, with respect toequipment operation or
procedures.Any action that the usenaytake inrelianceupon the operation or accuracytbis
equipment shall be taken solely at the user's own responsibility and risk.

Please notify the C&H sales department to obtain a Return Authorization Number (RAN) prior to
return of a product under the termstbis warranty. Notification is tanclude the Model and

Serial numbers ofhe productalong withfull details ofthe problem. Modules returnesthould
clearly show the RAN on the outside of the package.
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AMENDMENT NOTICE
C&H Technologies, Inc. makesseryattempt to provide up-to-dateanuals withthe associated
equipment. Occasionally, change® made tothe equipment wherein it is necessary to provide
amendments tthe manual. If any amendmerase provided fothis manual theyare printed on
colored paper and will be provided with the module and manual.

NOTE

The contents of any amendment may affect operation, maintenance,
or calibration of the equipment.

\Y%
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INTRODUCTION

This manual describabte operation and use of the C&H Model VX491C VXI Counter/Clock
(PartNumber 11026855 Rev. B or higherYhis module isone of anumber oftestand data
acquisition/control modules in the VME and VXI format provided by C&H.

Contained within thisnanualare thephysicaland electrical specifications, installation atdrtup
procedures,unctional description, and configuration and programming guidelines to adequately
use the product.

The part numbers covered by this manual are:
Part Number  Description

11026845-0001 VX491C (with ovenized crystal oscillator)
11026845-0002 VX491C (no ovenized oscillator, uses VXI CLK10)

\Y
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1.0 GENERAL DESCRIPTION

The VX491C is a single slot register-based C-size VXlbus compatipkzial purpose
counter/clock module. The module providesaety of clock anadtounter functionsincluding a
stable 10 MHz cloclsource, anumber of derived clockutputs,six 32-bit counters, and @me-
of-day clock.

1.1 PURPOSE OF EQUIPMENT

This instrument is designddr precisetiming and clock applications required dataacquisition
andtestapplications. The instrument can provide precise triggesigigals todataacquisition
equipment, produce aariety of pulse stimuli, angerform pulsecount and time period
measurement functions.

1.2 SPECIFICATIONS OF EQUIPMENT
1.2.1 Key Specifications

e On-board oven controlled 10 MHz oscillator withhop-out detection
and automatic switch-over to VXIbus CLK10 signal

e Four clockoutputsderived from 10 MHz master cloqd00 KHz, 10
KHz, and two frequencies derived from programmable 32-bit dividers)

e Flexible synchronous gating of clocks

e Six pre-loadable32-bit up/down binary counters withrogrammable
input sources and match registers

e Synchronous (on-the-fly) latching of 32-bit count values
e Time period measurement of signal events
e Time-of-day clock with periodic and set time interrupts

e Programmable interrupts on master cldc&p-out, on countenmoll-over
and match conditions, at periodic times, and at a set time-of-day

1.2.2 Electrical

The module requirethe +5V, +12V, and-12V powerfrom the VXI backplane. The peak
modulecurrent () for the +5 voltsupply is1.5amps, for the +12 vokupply it is0.70 amps,
and for the-12V supply it is0.15amps. Other eléacal andtiming characteristics are shown in
Figure 1.
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1.2.3 Mechanical

The mechanical dimensions die moduleare in conformance with the VXIbigpecification Rev
1.4 for single slot size 'C' modules. Tri@minal dimensionare 233.35 (9.18in) high x340 mm
(13.386 in) deep.

10MHz Stable Clock (option -0001 only)

Accuracy: < 1 x 108 (frequency stability)
Stability: < 1 x 108/day (short term aging)
Trim Range: + 1 x 107 minimum
Auto Drop-out
Detect and
Switch-over: <500 ns
Output Level: 0-2.5 or 0-5V into 50 ohms (selectable)
Output Impedance: 7, 50, or 70 ohms (selectable)
Duty Cycle: 50+10%

Derived Clock Output§100Khz, 10Khz, Fx, Fy)
Output Level: 0-2.5V into 50 ohms, 0-5V TTL
Output Impedance: 50 ohm
Duty Cycle: 50+10%

Carry/Borrow PW: 125-275ns (225ns typical)
Gate to Clock Start: < 50ns (clock starts on low side of

wave)
Counters
Frequency Range: DCto 10 MHz
Input Source: Programmable

Event Measurement: 50ns resolution

Time-of-Day
Stability: 550 ppm
Aging: +5 ppm/year (max)
Resolution: 1ms
Power
Loss Protection: 1 year

Note: The time-of-day function only uses the stable 10 MHz clock
for the millisecond function. The remaining seconds-
minutes-hours use a less stable internal oscillator.

Figure 1. Electrical Timing and Output Characteristics
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1.2.4 Environmental

The environmental specifications of the module are:

Operating Temperature: 10 to +40C
Storage Temperature: 4D to +75C
Humidity: <95% without condensation

1.2.5 Bus Compliance

The modulecomplies withthe VXIlbus Specification RevisioriL.4 for Gsize register based
modules and with VMEDbus Specification ANSI/IEEE STD 1014-1987, IEC 821 and IEC 822.

Manufacturer ID:  FCJg

Model Code: FFFO¢

Access Type: Register Based
Addressing: Al6

Data Transfer: D16

Sysfail: Supported

Interrupts: RORA, programmable level

Bus Arbitration: BRx tied to BGx
TTLTRGx lines:  Synchronous (SYNC) Trigger Protocol
Local Bus: not used

3
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2.0 INSTALLATION
2.1 UNPACKING AND INSPECTION

In most cases the VX491C is individually sealed and packaged for shipwesify. thatthere has
been no damage to the shipping container. If damage existthéheontainer should be retained
as it will provide evidence of carrier caused problems. Such problems showdddreed to the
carrierimmediately as well as t6&H. If there is no damage to tisbippingcontainer carefully
remove thenodule from its box and anti static bag and inspecargrsigns of physicalamage.

If damage exists, report immediately to C&H.

2.2 HANDLING PRECAUTIONS

The module contains components thegsensitive toelectrostatic discharge. en handling the
module forany reason, do so at a static-controlled workstation, whenpussible. At a
minimum, avoid work areas that arpotential static sources, such as carpeted ardamid
unnecessary contact with the components on the module.

2.3 INSTALLATION

Set themodule's logicahddress and configusadl jumpers as described in Section 31asert the
module intothe appropriate slot according to the desired prioApply power. If noobvious
problems existproceed tocommunicate witltthe module as outlined in SectiaghO (Operating
Instructions).

2.4 PREPARATION FOR RESHIPMENT

If the module is to be shipped separately it should be enclosed in a sua#diand vapor proof

anti static bag. Heaeal ortape thebag to insure a moistwgroof closure. Wen sealing the
bag, keep trapped air volume to a minimum.

The shipping container should be a rigid box efifficient size andstrength to protect the
equipment from damage. tfie module was received separately from a C&H system, then the

original module shippingontainer and packing materiaday be reused if it isstill in good
condition.

5

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



6

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



3.0 FUNCTIONAL DESCRIPTION
3.1 GENERAL
The VX491C is configured, controlled, and statused through on-board regstessible

through the VXlbackplane. These registers are used to configure, controlstahg the
instrument. A simplified block diagram of the module is shown in Figure 2.

ON-BOARD EXT CLK FRONT
OVENIZED Lo ) _PANEL

omMHzosc | | | ST - - - - - - ----.= > MASTER CLOCK
|
! A4 ! EXTGATE -
} @m ‘ : - EE i %Oggg /CNTR3
‘
! I
‘

| (or EXT CLK)

VXI CLK10 : 1000

v

FRONT i - )(3
PANEL INTERRUPT 2
‘ HANDLING

EXTCLK - r - '
‘

* Y3

A 7y

) e
CLK PULSE - —
‘ = e
w ‘ > SIX 32-BIT G
- — COUNTERS ‘
- ] LATCH :
IS ‘
P1 V
TIME-OF-DAY ‘

VXI IIF CLOCK '

e FRONT ‘ :
PANEL L L

Figure 2. Functional Block Diagram

TRIG IN

[

3.1.1 10 MHz Stable Oscillator

The heart of the 10 MHz stable clock source is an oven contraffestial oscillator (OCXO).

The OCXO provides aaxtremelyaccurate and stable clock source thatvailable atthe front

panel and is used to derivher frequencies. If the stable clodkils, the 10 MHz clock
automatically switches over to the backup signal, which can be either the VXI CLK10 signal or an
external clock.

3.1.2 Dividers
Four 32-bit modulo-N dividerderive fourdifferent clocks fronthe 10 MHz stable clock. These

clocks areavailable atthe frontpanel, VXIbus triggetines, and athe inputs of the counters.
Two are fixed at 100 KHz and 10 KHz and the other two are programmabile.
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3.1.3 Clock Gating

Clock gating provides synchronous gating of the four derived clocks. Clocks can be
enabled/disabled bgoftware or by acombination ofthe front panel Triggerinput and a
programmable external gating signalhe external gating signal can be mappearyg of the
VXlbus trigger lines, the derived clocks, and other signals.

3.1.4 Counters

There aresix 32-bit binary countergvailablefor general counting/timing functions as shown in
Figure 3. The inputs to eadwounter can be selectétbm the nain stable clock,any of the
derived frequencies, the VXIlbus triggéines, the front panel trigger input, or from the
carry/borrow of the adjacent counter. The countarscount up or dowmand can either free run
or stop on carry/borrowThe carry/borrowoutput ofeach counter is pgpammable as a square
wave or a pulse and iibay bedirected toany ofthe VXIlbus triggerdines. Aninterrupt can be
generated upon carry/borrow whenthe countvalue equals a match register value. The 32-bit
count value can beaead on-the-fly or it can be latchedpon a signal event for evetime
measurement applications.

Reg Read (1A) ‘
LATCHED VALUE
TTLTRGO oo ,EXT'-A,TY:E—L
" (18/1A)

TTLTRG1 LEX
TTLTRG2
TTLTRG3
TTLTRG4
TTLTRG5
TTLTRG6
TTLTRG7

on reset or carry/borry |
. (Counter y CLK source) ‘ PRESET VALUE

u/D *‘ (14/16)
PULSE
SHAPING

COUNTER ! uiD STOP
S/P

SIGNAL

N ‘ CLKx COUNTER
! RST
INPUT !

MAP

C/B VXIbus Triggers or

Adjacent Counter
(C/B2 and C/B3 can also
go to front panel)

10MHz
100KHz
10KHz
Fx

Fy
TRIGIN
TRIGIN
ADJ C/B

Control
eg 12) __L_r1 SQUARE-WAVE

11 PULSE

i (Counter 5 CLK source)

MATCH? o~ > Interrupt
MIE

EXTGATE

(2812A)

RST

‘ MATCH VALUE ‘
(1C/1E)

Figure 3. Counter Functional Diagram
3.1.5 Time-of-Day Clock
A real time clock isincorporated that provides daé@d time functionsncluding periodic and

time-of-day interrupts. Theurrenttime in a hours:minutes:seconds format is provided on the
front panel.

8
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3.1.6 Interrupts

Interruptsfrom a variety ofsources can be generated. Each soluasea programmable interrupt
status/ID. Interrupts aneleased on register access of a register associated with the interrupting
source.

3.1.7 Reset

A VXIbus SYSRESET or a write to the R®it in the VXI Status/Control register (base + 8
will reset the module to a default state.

3.1.8 Time-of-Day Battery Backup
The time-of-daymaintained duringpoweroff conditions using &ithium battery. The battery can

maintainoperation for aminimum of one year. For long term stasge, ameans is provided to
disable battery backup.

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



3.2 HARDWARE CONFIGURATION

L
No Battery Clock
Backup Switch-over
Al
Trig In Trig In Frequency Out
Impedance Threshold Select
IN =50 0ohm Level Logical Address '
Selection
QI
Eﬁ?:rknlﬂ Snubber Output Gain Adjust  Clock Select
Impedance Backup Normal Backup Normal
1
Gain
IOutpat
mpedance
Al

Figure 4. Hardware Configurable Controls

Logical Address An 8-bit logicaladdress switch is provided tmiquely identifythe module in
the system. The switch location is shown in Figure 4.

Trig In Impedance This jumper selectthe inputimpedance othe Trig In frontpanel signal.
With the junper installed (defaulthe inputimpedance is 30. Without the jumpeinstalled, the

impedance is >100&.

Trig In Level These jumpers seleitte thresholdevel ofthe Trig In frontpanel signal.Thelevel
can be set to OV (zero crossing), TTL (0.8V), or CMOS (2.5V).

Threshold Jumpers
ov OouUT | OUT
TTL IN IN

CMOS IN ouT
10
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No BatteryBackup This jumper allowshe battery backup feature to Bsabled. Withpower
applied tothe module,momentarily short thepins together. VMen modulepower is then
removed, battery backupillinot occur. The time-of-day clock W require reinitializatiorwhen
power is re-applied. A software methoddigablingthe battery backup is alswailablefor cases
where this jumper is not accessible (see 4.8).

Autoswitch Test This jumper allows aest of the l0MHZ automatic switch-over circuit.
Removingthe umper disablethe normal clock and should cause the backup clotiki® over.

The CLK LED on the front panel should illuminate indicating that the instrument is running on the
backup clock. A moduleeset or write to the clock control register is requiregwatch the
ovenized oscillator back into operation.

100KHz/Fa SelectThis jumper allowshe frontpaneloutput connectofl00KHz/Fa) to be either
the gated 100KHzlerived clock or the inverted (active low) carry/borronGafunter 2. Note
that when Fa is selected, the gate indicator lamp is not necessarily applicable.

10KHz/FbSelect This jumper allowghe frontpaneloutput connecto(10KHz/Fb) to be either
the gated 100KHzlerived clock or the inverted (active low) carry/borronGafunter 3. Note
that when Fa is selected, the gate indicator lamp is not necessarily applicable.

External10MHz Impedance This jumper selectthe inputimpedance othe EXT10MHz front
panel signal. Witlthe umper installed (defaulthe inputimpedance is 50. Without theumper
installed, the impedance is >100K

Clock Select These jumpers seledise source of the normal and backup clocks. Nbamal
clock can be thénternal ovenized oscillatothe clock present at the fropainel EXT10MHz
input connector, or the VXlbus CLK1€ignal. The Backup clock can be either the VXIlbus
CLK10 signal orthe clock present at the fropanelEXT10MHz input connector. Thempers
should be configured to connected the clocks to the desired input signal as depicted below:

Internal (OCXO)

VXICLK10 Normal CLK
Backup CLK External (10MHz)

External (10MHz)

11
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10MHz OutputOptions Several jumpers andpotentiometeallow configurationoutputvoltage
level, impedance, quality, and frequency drift adjustment of the front panel 10MHz signal.

Output Gain Adjust These jumpers, one féhe normal clock and one for the backup
signal allow adjustment dhe outputvoltagelevel of the signals. The voltaggain is a
function ofthe outputvoltage with a 5Q outputimpedance and a &Dload versus the
input voltage. Thenternal input voltage othe OCXO isapproximately 5.0V and the
VXI CLK10 signal isapproximately3.8V. With the umper in theGain=1 position, the
outputvoltagelevel will equal thanternal or external clock input valge. In theGain=2
position, theoutputvoltagelevel will be approximately twiceghe input voltage. \ith no
jumper in placethe Gain=0.5. HWte thatwith Gain=2 some signal distortion anlipping
may occur.

OutputimpedanceThis jumpercontrols theoutputimpedance ofthe 10MHzsignal. The

default is 5@.
Pins Connected Output Impedance
(ohms)
1-2 7
2-3 50
None 70

Optional Snubber This jumper connects/disconnectgesistor (1@)/capacitor(100pF)
circuit to theoutputsignal. Use of thesnubber circuit (jumper imeducesigh frequency
ringing that commonly occurs.

FrequencyTrim This potentiometerallows the frequency ofthe ovetfzed 10MHz
oscillator to be adjusted.

12
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3.3 INDICATORS

Several LED indicators are provided on the frganel. Their G&H
functions are described below: 8g.
ACCESS ThisLED illuminates whenthe module is %%
properly accessed by the host processor. aonc
MODID This LED illuminates when the host pecess
processorappliesthe MODID signal to the
slot the module is occupying.
SYSRST This LED illuminates whenthe SYSRST* @:00
signal is applied.
SYSFAIL This LED illuminates during module F*
initialization and remainslluminated if the 'Y
module fails to initialize correctly.
CLK This LED illuminates wherthe backup clock
signal is beingused. It indicates failure of
the normal clock or ananualswitch-over to
the backup clock. A/X]

Figure 5. Front Panel

H:M:S  Thesesix seven-segment LEDs indicate ttime-of-day (or alarm time
when in the set alarm mode) in a hours:minutes:seconds format.

PM This LED illuminates when irthe 12 hour clock mode and tkime is
PM.

GATE Each gatedbutput connectohas an associated LED thi#luminates
whenthe gate is ON (i.e., agsal is beingoutput). Note thatvhen
gating withshort dutycycle signalsthe indicatormay dim ornot appear
to be lit. Additionally, ifthe carry/borrow outputs aelected for the
100KHZ/R; and 10KHZ/K outputs, the gatadicator isnot necessarily
applicable.

13
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3.4 CONNECTORS
3.4.1 Front Panel Connector
The front panel connectors are SMB-F type.

TRIG IN This input allows externatigger, gating, andlocking stimulus. The inpuipedance
is selectable for 30 or high impedancand the input threshold selectable foOV, TTL, or
CMOS. (+5V max.)

100KHZ/Fa Thisoutput isselectable to provide eithergated 100KHz square-wave signal or a
programmable active-low carry/borrow signal freounter 2. Theutputcan drive0-2.5V into
a 502 load or 0-5V into a high-impedance load.

10KHZ/Fb  Thisoutput isselectable to provide eithergated 10KHz square-wave signal or a
programmable active-low carry/borrow signal freounter 3. Theutputcan drive0-2.5V into
a 502 load or 0-5V into a high-impedance load.

Ex Thisoutputprovides a programmabggated square-wav@gnal. The frequency othe signal
is 10MHzdivided bythe programmed FRivider Value(see register 2Q and 22, Theoutput
can drive 0-2.5V into a & load or 0-5V into a high-impedance load.

Fy Thisoutputprovides a programmabggated square-wawv&gnal. The frequency othe signal
is 10MHzdivided bythe programmed FRivider Value(see register 24 and 26, Theoutput
can drive 0-2.5V into a & load or 0-5V into a high-impedance load.

EXT 10MHZ INPUT This input allows an external reference clock taubed. The clock input
is AC coupled and the inpunpedance is selectalfier 50Q or high impedance. Thiaput clock
can be either the normal clock or the backup clock. (+5Vpk-pk max.).

10MHZ OUTPUT Thisoutputprovides the current 10MHz reference clock. The source of the
signal is eithethe internal 10MHz ovenized oscillatg¢option -0001), the VXICLK10 from the
VXI backplane, or the external 10MHz inmignal. All internal clocks (with exception of the
time-of-day clock)are based othis clock. Theoutputimpedance is selectable as5D, or 70
ohms. Theamplifier gain isselectable for gain=1 or gain=2. Tain refers tahe outputlevel

with a 5@ load versus the input voltadgevel. The internal 20MHz oscillatgioption -0001) and

the VXICLK10 both have an internal voltage level of 0-4.5.

3.4.2 Rear Connectors

The P1 and P2 connectors are configured in accordance withXhespecification. (See
Appendix A)
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3.5 CONFIGURATION REGISTERS

There are several types of registers used to configure and control the VX491C module. The VXI
configuration registers provide for control asttus as required by the VXIbgpecification.

The other registergrovide special functiosontrol of the clocks, counters, interrupts, ainae-

of-day functions. An address map of the registers is shown in Table I.

Table I. VXI Register Address Map

A16 Address Register Description
Base + 00 VXI ID
Base + 02 VXI Device Type
Base + 04 VXI| Status/Control
Base + 06 VXI Unused Register
Base + 08 Clock Control/Status
Base + OA Gate Control/Status

Base + 0§ Time-of-Day Clock Interrupt ID/Pqrt
Base + OF  TOD Control/Millisecond Register
Base + 10 Interrupt/Counter Select

Base + 12 Counter X Control/Status (x 6)
Base + 14| Counter X Preset Value - High (x|6)
Base + 16| Counter X Preset Value - Low (x p)
Base + 18| Counter X Count Latch - High (x B)
Base + 1A Counter X Count Latch - Low (x §)
Base + 1 Counter X Match Value - High (x 6)
Base + 1 Counter X Match Value - Low (X 6)

Base + 20 Fx Divider Value (High)
Base + 22 Fx Divider Value (Low)
Base + 24 Fy Divider Value (High)
Base + 26 Fy Divider Value (Low)

Base + 28 Counter 0-3 Signal Input Map
Base + 2A Counter 4-5 Signal Input Map
Base + 20 Trigger 0-3 Output Map
Base + 2F Trigger 4-7 Output Map

3.5.1 VXI Configuration Registers

The VXI configuration registers contaiasic information needed to configure a VXlbus system.
The configuration information includes: manufacturer identificafwoductmodelcode,device
type,memory requirements, devisgatus,and devicecontrol. The registers atwiefly described
below and are detailed in Figure 6.

VXI ldentification (ID) Register (00,;) A read of this register provides manufacturer
identification, device classificatiofie., register based), and the addressing mode (A16). A write
to this register has no effect.
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VXI DeviceType Reqister(02,o) A read ofthis register providethe model code identifier. A
write to this register has no effect.

VXI Status/Control Reqistgi04,,) A read of this register provides the state of P2 MODID* line,
the interruptlevel, andthe Ready and self-test Pass&dtus. A write tahis register controls
inhibiting the SYSFAIL line and resetting of the module.

VXI ID
00

Bt 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Reagd Device | Address
Onlyl " Class Space Manufacturer ID

Device Class= Device Class (11 = Register Based)
Address Space> Address Space (11 = A16 only)
Manuf. ID = Manufacturer Identification (C&H Technologies = FQ1

VXI Device Type

02

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Read

Only Model Code

Model Code=" Model code (VX491C = FFEQ

VXI Status/Control
04

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Write Not Used Sl | RST|
Read AAA|MID| 1 | 12 | 12| 1] 12| 2] o] o] o] o] RDYPASS sI 1

AAA = A24/A32 Access (0 = disabled)
RST = Reset (A 1 written to this bit resets the module)
MID = Module ID Status (0 = P2 MODID* line is selected (active-high))
RDY = Ready (1 = ready)
PASS = Pass/fail indicator (O = executing or failed, 1 = passed)
Sl = Sysfail Inhibit (1 = disable SYSFAIL line)

Figure 6. VXI Configuration Registers
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3.5.2 Special Function Registers

Clock Control/StatusReqister(08,5) This read/write register controls the normal/backup clock
switch-over, theenablingand interrupt status/ID for a clock switch-over interrupt, the source of
the external reset signal for the counters, andrersion of clockgate controlsignals. The

CLK bit provides manual control during a write to the register and current status on read. A read
of the register clears a pending clock switch-over interrupt.

GateControl/StatuReqister(0A,,) Thisread/write register controls the gating of fixed and
programmable clocks. The clocksay beenabled/disabled bgoftware or be controlled by
internal module generated signals (EXTGATE) or an external signal (Trig In).

TOD Clock InterruptID/Port (0C,o) This read/write register provides control of the interrupt
status/ID fortime-of-day interrupts and provides a windg@port) into thetime-of-day clock
functions. The design implementation usesnéegrated circuit that provides extensive real-time
clock functions. This implementation uses a 4-bit wide data bus for communication to this device.
All registerqtwo banks of 16 4-bit wordsjreaccessiblehroughthis port. The specific internal
register accessed is controlled by data written to the TobDtrol/Millisecond register. A
specificregister can bspecified andwutomatic incrementing @ahe addressay beselected. See

the separate device data sheet for details of the internal time-of-day clock registers.

TOD Control/MillisecondRegister(OE,;) Thisregister provides various controls and statuses of
the TOD clock function along with a millisecond counter value that is synchronizethesitme-
of-day clock. The counter is reset to zero at the beginning of each second.

Interrupt/CounterSelectReqister(10,¢) This read/write register sets the interrugvel for all
interrupts, provides a statssimmary of pendingnterrupts, and selects the active counter for
registers accesses. Upaateiving annterrupt,this register should bhe first read todetermine

the source or sources of an interrupt. Interrupts can theerbeed and clearaddividually by
reading the appropriate register for the interrupt source. Interrupts akearetd by reading this
register. This allowsone orall interrupts to be serviced during an interrupt service routine. The
other function of this register is to seletite active counter for subsequent accesses to the
Counter X registers.

Counter X Control Register (12,,) This read/write register controls the selected counter's
interrupts, run modes, amdher reseandenablingfunctions. Interrupts can lenabled taoccur
when the counter edls the value in the Counter MatchValue register and/or upon a
borrow/carry (or if external latching is enabled, when an external latch occurs), hoovdyemne
interrupt status/ID is provided per counter.nliyDone type of interrupt should kenabled at a
given time, sincdhe source of an interruphay be impossible taletermine ifboth types of
interrupts areenabled. A pendingounter interrupt is released after a readhaf register. The
mode controlbits (Square/Pulse, Once-Through/Free Run, Cloelert, Up/Down, Latch on
External Signal, andReset on ExternaBignal) can bendividually set to elect thedesired
operational mode.
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CounterX Presetvalue (14,416, Thisread/write register controls tivalue that is loaded into
the selected counter when a roll-over or reset occurs.

Counter X Count Latcl18,41A,y) Thisregister provides an on-the-fly snap-shothef selected
counter's current couMalue. The entire 32-bitountvalue is latched whethe lower word

(1A, is read, if external latching reot enabled, or omherising edge of an external latch signal,

if external latching is enabled. In external latch mdde, rising edges of the external latch are
required to properly count (measure) the time between events. The first edge clears the count and
the second latches the count value. Latching is disabled after the second latch occurs.

CounterX MatchValue (1C J/1E;;) Thisread/write register controls thvalue that W cause an
interrupt (if enabled) to occur when the counter equals that value.

Ex Divider Value(20,5) This read/write register controls the modulaiMde value (%,) for the
(F,) frequency output.

Fy Divider Value(22,¢) Thisread/write register controls the modulodide value () for the
(F,) frequency output.

CounterSignallnput Map (28,4/2A,9 These read/write registers control the clock exigrnal
source for each of theix counters. Counter 5's clock source algfinesthe source of the
external gate (EXTGATE) signal used by the Gate Control logic.

VXI Trigger Output Source MafPC, /2E,o) These read/write registers control the signaput
to each of the eight VXI TTLTRGhnes. Ifnone is selected, the open collector TTLTR(G&
IS not driven.
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08 Clock Control/Status Register

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 7 6 5 4 3 2 1 0
Write Interrupt Status/ID - -| IEG ITlj CRC CLK SIE -
Read Interrupt Status/ID - -| IEG ITlj CRC CLK SIE SIP

Interrupt Status/ID0]  High byte of interrupt vector for a clock switch-over
IEG O Invert EXTGATE signal (1=invert polarity)
ITI O Invert Trig In signal (1=invert polarity)
CRC O Counter Reset Control (0 = Trig In Resets, 1 = EXTGASignal Resets)
CLK O Clock Status/Control (0 = normal clock, 1 = backup)
SIE O Clock Switch-Over Interrupt Enable (1 = enable)
SIP O Clock Switch-Over Interrupt Pendifigl = pending)

Notes:
1) See Counter Signal Input Map (4-5) Register, (Pfor programming EXTGATE.
2) Aread of this register clears a pending clock switch-over interrupt.

0A Gate Control/Status Register
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 7 6] 5| 4 3 2| 1| 0
Write| - Fy Gate Mode - Fx Gate Mode - 10KHz Gate Mode| - 100KHz Gate Mode
Read - Fy Gate Mode - Fx Gate Mode - 10KHz Gate Mode| - 100KHz Gate Mode
Gate Modell Mode of gating for each of the clock signals
000 (0) - Disabled
001 (1) - EXTGATE high enables
010 (2) - Trig In high enables
011 (3) - Trig In¥ enables, EXTGATE disables
100 (4) -EXTGATE 1 enables, Trig Inl disables
101 (5) - (reserved for future use)
110 (6) - (reserved for future use)
111 (7) - Enabled
Note: See Counter Signal Input Map (4-5) Register, fPfr programming EXTGATE.
oC Time-of-Day Clock Interrupt ID/Port
Bit| 15 | 14 | 13| 12| 11] 10| 9| 8 7] 6] 5| 4 3] 2 1 0
Write Interrupt Status/ID (ignored) Data Port
Read Interrupt Status/ID Register Address Data Port

Interrupt Status/ID0  High byte of interrupt vector for a time-of-day interrupt
Register Addreds[] Feedback of the TOD clock register read
Data Por? O Data value read from or written to specified register address

Notes:
1) The register address is selected in the TOD Control/Millisecond Regisig).(abBe selected address may
remain steady or automatically increment by controlling the Auto Increment bit in the same register.
2) See Figure 8 for details of the internal time-of-day registers.

Figure 7. Special Function Registers
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OE TOD Control/Millisecond Register
Bit| 15 | 14 | 13| 12| 11| 10 9 8 7 6 5 4 3] 2| 1| 0
Write| - | Al | LT |NB | - - - - - - - - Register Address

Read BF | Al | LT [NB | - |MR Millisecond Time Value

BF O Battery Fail (1 = battery failure)
Al O Auto Increment register address after read or write (1 = auto increment)
LT O Lamp Test H:M:S display (1 = test)
MR O Milliseconds rolled over to 0 since last read (1 = rollover occurred)
NB O No Battery Backup (1 = no battery backup) - See text for details
Milliseconds 0 Number of elapsed milliseconds from last second increment

10 Interrupt/Counter Select Register

Bit| 15 | 14 | 13| 12| 11| 10 9 8 7 6] 5| 4 3 2| 1| 0
Write| - - - - - - - - - ILVL - SEL

Read PIP | AIP| SIP| CIP5 CIP4 CIP3 CIR2 CIP1 CIPO ILVL - SEL

PIP O Time-of-day Periodic Interrupt Pending (1 = pending)
AIP O Time-of-day Alarm Interrupt Pending (1 = pending)
SIP O Clock Switch-Over Interrupt Pending (1 = pending)
CIPO-50 Counter 0-5 Interrupt Pending (1 = pending)
ILVL O Interrupt Level (000 = disabled)
SEL O Selects active counter for register accesses (0-5 are valid)

12 Counter X Control Register

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 7 6 5 4 3 2 1 0
Write| BIE | MIE Interrupt Status/ID EGQ S/P O/F U/D INV LEX REX RST
Read BIE | MIE Interrupt Status/ID EQ S/ O/F U/D INV LTD REX CIP

BIE O Borrow/Carry or External Latch Interrupt Enabl@ = enable)
MIE O Match Interrupt Enable (1 = enable)
Interrupt Status/IB [ High byte of interrupt vector
EC 0O Enable Counter (1 = enable)
S/IP O Square wave/Pulse Select (0 = square Wale pulse)
O/F O Once-through/Free Run Select (0 = once-through, 1 = Free run)
U/D O Up/Down Select (0 = count down, 1 = count up)
INV O Invert Input Clock (0 = no inversion, 1 = invert)
LEX O Latch On External Latch Sigrfa0 = count latched on register read, 1 = count latched on
programmed EXTLAT signal)
LTD O Latched (1=two EXTLAT signals have been received)
REX 0O Reset On External Reset Signal (1 = enable)
RST O Reset Counter (1 = reset pulse that loads the preset value, write only)
CIP O Counter Interrupt Pendifid1 = pending)
Notes:
1) When LEX =1, an interrupt is generated by an EXTLAT signal, not a borrow/carry.
2) BIE and MIE will appear in the Interrupt Status/ID during an interrupt acknowledge cycle. The low byte is
always the logical address of the module.
3) In square wave mode the input clock to the counter is doubled in frequency. Use pulse mode when using the
counter for counting functions.
4) When LEX=1 and REX=0, the counter is automatically reset to O after latching.
5) Aread of this register clears a pending counter interrupt.

Figure 7. Special Function Registers (continued)
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14 Counter X Preset Value

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D31-D24 D23-D16

Read D31-D24 D23-D16

16

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D15-D8 D7-DO

Read D15-D8 D7-DO

D0-D31 O Preset counter value

18 Counter X Count Latch

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Read
Only D31-D24 D23-D16

1A
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Read
Only D15-D8 D7-DO

D0-D31 O On-the-fly latched count value

Note: When external signal latching is disabled (LEX=0), the entire 32-bits of data are latched when
the lower word (14y) is read. When external signal latching is enabled (LEX=1), the 32-bit
latching occurs the first two times EXTLAT signal goes high. Subsequent latching is disabled
until LEX is written high again.

1C Counter X Match Value

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D31-D24 D23-D16

Read D31-D24 D23-D16

1E

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D15-D8 D7-D0O

Read D15-D8 D7-D0O

D0-D31 0 Match value

Figure 7. Special Function Registers (continued)
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20 Fx Divider Value

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D31-D24 D23-D16

Read D31-D24 D23-D16

22

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D15-D8 D7-DO

Read D15-D8 D7-DO

D0-D31 O Fx divide-by value

24 Fy Divider Value

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D31-D24 D23-D16

Read D31-D24 D23-D16

26

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write D15-D8 D7-D0O

Read D15-D8 D7-D0O

D0-D31 O Fy divide-by value

Figure 7. Special Function Registers (continued)

22

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



28 Counter Signal Input Map (0-3) Register

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5] 4 3] 2| 1| 0
Write CLK3/EXTLAT2 CLK2/EXTLAT3 CLK1/EXTLATO CLKO/EXTLAT1
Read CLK3/EXTLAT2 CLK2/EXTLAT3 CLK1/EXTLATO CLKO/EXTLAT1
2A Counter Signal Input Map (4-5)Register

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5] 4 3] 2| 1| 0
Write Not Used CLK5/EXTLAT4L CLK4/EXTLATS
Read FF CLK5/EXTLATA4L CLK4/EXTLATS

CLKX/EXTLATy O Counter x Clock Input Source/Counter y External LaSburce

0 TTLTRGO 8 10 MHz

1 TTLTRG1 9 100 KHz

2 TTLTRG2 A 10KHz

3 TTLTRG3 B Fx

4 TTLTRG4 C Fy

5 TTLTRG5 D Trig In (rising edge clock)
6 TTLTRG6 E Trig In (falling edge clock)
7 TTLTRG7 F  Adacent Carry/Borrow

Notes:
1) This register location also defines the External Gate Control signal (EXTGATE) used by the clock gating
logic (see the Gate Control/Status Register (0A) for details).
2) External latch mapping only applies when LEX = 1 (see the Counter X Control Register (12) for details).
3) Counter 0 receives Counter 5's carry/borrow output, Counter 1 receives Counter 0's carry/borrow output, etc.

2C VXI Trigger Output Source Map (0-3) Register

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5] 4 3] 2| 1| 0
Write Trigger 3 Trigger 2 Trigger 1 Trigger O
Read Trigger 3 Trigger 2 Trigger 1 Trigger O

2E VXI Trigger Output Source Map (4-7) Register

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5] 4 3] 2| 1| 0
Write Trigger 7 Trigger 6 Trigger 5 Trigger 4
Read Trigger 7 Trigger 6 Trigger 5 Trigger 4

Trigger X O VXI Trigger Output Source

Counter 4 Carry/Borrow
Counter 5 Carry/Borrow
Adjacent Trigger (true)

Trig In (True)
Trig In (Inverted)
Adjacent Trigger (Inverted)

0 None 8 10 MHz

1 Counter 0 Carry/Borrow 100 KHz
2  Counter 1 Carry/Borrow 10 KHz
3 Counter 2 Carry/Borrow Fx

4  Counter 3 Carry/Borrow Fy

5

6

7

TMoOOW>»©

Figure 7. Special Function Registers (continued)
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BANK O Real-Time BANK 1 Aam
Addr [Az |A2 [A1 |Ao D3 D, D, Do Register Name D3 D, D1 Do Register Name
0|0| 0| O] O r-sg r-s4 r-sp r-sy 1 second digit asg as a9 a-sg 1 second digit
100|012 * r-s40 r-s20 r-s10 10 seconds digit * a-s10 a-90 a-s0 10 seconds digit
210(0]| 1| 0 rmig r-mig, r-miz r-mig 1 minute digit a-mig a-mi a-mi a-mi 1 minute digit
3/]0(0] 1|1 * r-migo r-mizg r-migo 10 minutes digit * a-misg a-mpo a-mipp | 10 minutes digit
41 0|1|0|O0 r-hg r-hg r-hy r-hy 1 hour digit a-hg a-hy a-hp a-h 1 hour digit
5(0|1|0] 1
* r-PM r-h2o r-hio 10 hours digit * a-PM | ao a-ho 10 hours digit
/AM /AM
60110 r-dg r-dg r-dz r-d 1 day digit a-tg a-ty a-th a-t 1 day digit
71011 1|1 * * r-d2o r-dio 10 days digit * * a-tbo a-dio 10 days digit
81| 0| O O rmog r-moy r-moz r-moy 1 month digit a-ma a-mq a-me a-mo 1 month digit
911(0] 0| 1 * * * r-moio 10 months digit * * * a-moo 10 months digit
Al1|0]1]|0 r-ys r-ya r-y2 r-y1 1 year digit * a-wg a-w a-wy Day of week
B|1|0| 1] 1 r-yso r-yao r-y20 r-y1o 10 years digit a-e a-e a-e a-e Area Enable register
cl(1(1| 0|0 * r-wa r-wo r-wi Day of week digit * * TEST, TESTy Test Register
D|1|1|0| 1 [T/ T/ Control Control
— | = | MASKz | MASKy register D * CY2 cv1 CYo register D'
PLS | PLS
E| 1| 1] 1| O RQ IRQ IRQ Control — Control
FLAGO | RESET | FLAG2 | FLAG1 register E HIS 24712 CAL D.P. register E'
F| 1] 1] 1| 1| sanku/ 30sec | READ Control Control
BANK O sTop ADJ FLAG register F Same as Bank 0 register F'

PM/AM O PM/AM (0 =AM, 1 = PM)
IT/PLS, O Alarm interrupt mode (0 = pulse mode, 1 = interrupt mode)
IT/PLS, O Periodic interrupt mode (0 = pulse mode, 1 = interrupt mode)
MASK, O Alarm interrupt mask (1 = inhibit)
MASK; O Periodic interrupt mask (1 = inhibit)
IRQ FLAG, O Interrupt clear disable period. (stays high (1) fork2&fter the interrupt occurrence)
RESET O One second counter reset (1 = reset)
IRQ FLAG, O Alarm interrupt pending (1 = pending)
IRQ FLAG, O Periodic interrupt pending (1 = pending)
BANK 1/ BANK o [0 Bank Select (0 = bank0, 1 = bank1)
STOP[O Stop counting (1 = stop)
30 sec ADJO0 30-second adjustment (1 = enabled)
READ FLAG O One-second digit rollover (1 = rollover occurred since last read)
TEST, , O Factory Test (0 = normal)
CY.to CY, O Periodic pulse period (0 = 1/1024 sec., 1 = 1/128 sec., 2 = 1/64 sec., 3 =1/16 sec., 4 = 1/2
sec., 5 =1 sec., 6 = 1 minute, 7 = 10 minutes)
H/S O Hardware/Software STOP (0 = software (normal))
24/12 O 12/24 hour system select (0 = 12 hour, 1 = 24 hour)
CAL O Calendar (1 = calendar mode (Rt&R-Y;, and R-W used), 0 = RAM mode (* bits,
calendar registers, and alarm registers can be used as read/write memory))
D.P. O Data Protect (1 = protected)

NOTES:
1) A counting error may occur if the clock is set out of range.
2) A module reset does not affect the value of the time-of-day registers.

3) The real-time and alarm registers are in BCD code.
4)  Week digit (0 = Sunday, 1 = Monday, 2 = Tuesday, 3 = Wednesday, 4 = Thursday, 5 = Friday, 6 = Saturday)

Figure 8. Time-of-Day Registers
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4.0 OPERATING INSTRUCTIONS
4.1 GENERAL

The VX491C is configured and controlled througbesies of hardware switches and jumpers and
software controlled registers as described in Section 3. The switch@srgrets configure the
logical address of the module, the input/outpupedance of some dhe signals, providdest
functions, and allowdisabling of the time-of-day battery backup. The software controlled
registers provide configuration, control, and status of the majority of the features of the module.

4.2 CONFIGURATION
4.2.1 Hardware Configuration

Logical AddressThe logical address has a range of 0 to 255. Any value within this raraielis
but care should be takewt to set thdogical address theame asnother module ithe system.
Position 1 on the switch is the masgnificant bitand has a weighted value 28 when the
switch is in the off position. Position 8 on the switch is the lgigsificant bitand has a weighted
value of 1 wherthe switch is in theoff position. The sum othe weightedvalues ofall the
switches in theoff position isthe module address. ThéXl secondary address is the dical
Address divided by 8.

Trig In and External10MHz Input Impedance The input impedance dfie Trig In and External
10MHz front panel signalsare separatelgonfigurable. Withthe junper installed (default) the
input impedance is 2. Without the jumpeinstalled,theimpedance is >1008. Themaximum
input voltage in either case is +5V.

Trig In Level The input threshold of the Trig In signalgslectable foOV, TTL (default), or
CMOS levels. Configure the jumpers as shown on the shield to the desired input threshold.

10MHz Output Options The output voltage level, impedance, quality, and frequency drift
adjustment of the fronpanel 10MHz gjnal are configuredusing several jumpers and a
potentiometer. Theutputimpedance should be selectedctosely matchthe loadimpedance.
Overshoot and undershoot canrbmimized byusingthe Optional Snubber circuit. Thoaitput
voltagelevel can then be selected for your particular applicatisimgthe Output @in Adjust
jumpers. See 3.2 for detalils.

Output Clock SelecfThe standard 100KHz and 10KHz front panel output signals can be changed
to programmable frequencies by changthg jumpers tothe Fa and Fb positions. In these
positions, the carry/borrow signfilom counters 2 and 3respectively, appear ahe output
connector. These counters can then be configured to output a pulse or square walesaethe
frequency. Mte that inthis configurationthe clock gatendicatorstill reflects the gatingtatus

of the 100KHz and 10KHz clocks, which may still be used internally.
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4.2.2 Software Configuration

All software controlled registers are 16-bits wide and may be accessed as D8(Even/Odd) or D16.
However,special precautions must be followed8(EO) access is used-or instance, when
processing interrupts, pendinginterrupt is cleared when eithéne odd_oreven byte of an
interrupt status word isiccessed. Thisnay cause some confusion whehe evenbyte is
accessed, since the interrupt pending bit is in the odd byte. Also, the Counter Count Latch latches
the entire 32-bits oflatawhen eitheithe odd oreven byte othe lower word igead; therefore,

the count value would be re-latched when the second byte is read.

4.3 CLOCKS

Five clockssignals(10MHz, 100KHz/Fa, 10KHz/Fb, Fx, arfey) are availablefor usage at the
front panel ofthe module, as input tany ofthe six counters, or as output &ny ofthe seven
VXlIbus TTL Triggerlines. The clocks are deriveilom eitherthe on-boardighly-stable oven
controlled 10MHz oscillator, the VXI CLK18ignal, or an external clock inputThe normal
clock can be either the on-board owed oscillator(option -0001) or an external clock input.
The backup clock can be either the VXI CLK10 signal or an external clock inpumadthale
switches over to the backup signal automatically, if the normal &dsk It can also be switched
manuallyusingthe Clock Control/Status register (@8 Fx and Fy are derived lgjviding the
10MHz sgnal bythe values inthe 32-bit Fx and Fivider registers (20/22,¢ and 24426,
respectfully). All clock signalsgxcept for the 10MHzignal,are gated on ooff usingthe Gate
Control/Status register (QA. This gating applies tthe signakvailable athe frontpanel and to
the internal signal that can be channeled to the counters and VXIbus TTL Trigger lines.

4.4 COUNTERS

Six 32-bit binary up/down counters aa®ailablefor general counting antiming functions. A
specificcounter is selected through the Shits inthe Interrupt/Counter Select register g0
Each countehas aset of registers (421E;¢) for generalcontrol, the presetalue (the value
loaded upon reset or roll-over), and thmatch value(the comparevalue usedfor interrupt
generation). A read-onlgountlatch register (18/1A¢) is provides on-the-fly reading of the
count value.

4.4.1 Counting Functions

For general pulse counting functions, the counter should be configuredcouttiteup modevith

a pulseoutputand a presetalue ofzero. Thepulseoutputmode should be used so that the
counter vill increments byne for positive transition of the input clock. In square-wave mode,
the counterincrements on each clock transition (positive and negative). Depending on the
application, thecounter can be configured s&top oncarry (once-through mode) @ontinuing
counting after a roll-over (free run mode). The cowadtie can either be monitored using the
Count Latch register (1§1A16) or a Match Value (1¢/1E;¢) can beset and an interrupt
generated when thailue is reached. The inpsburce of the counter is controlleding the
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Counter Input Map register (28A5). The counter clocks on tHeadingedge of thanput
signal. For the active-low TTLTRG signals, this would be the falling edge.

To configure thecounter,first disablethe counter by setting the EKit low in the Counter
Control register (1g). Set thedesired presetalue (normally Ofor counting functions) and the
match value, then enable, reset, and configure the mode with a single write to the Control register.

4.4.2 Event Time Measurement

A special configuration othe countersallows a pair ofcounters to be used for eveirne
measurement. Usirte counter pair 0 and tonfigure the clock source abunter O to be the
10MHz clock for thehighest resolution. Configutbe external latch fatounter O (thesame bits
that definethe clock source for counter 1) to be the event to be meas@auafigurecounter O
for square-waveutput, to count upnd latch on an externagsial (EXTLAT). The EXTGATE
signal is defined in bits 7-4 of the Counter Signal Input Map registeg)2&ounter 0 wil count
up at a rate o020Mhz (square-wave mode doubles the input cfoeffuency) providing a event
time measurement resolution of 50ns.h&f'two positive transitions of the external latsignal
occur, the 32-bit countalue is latchedthe counter is reset, and subsequent latchidg#bled.
The LTD bit in the Counter Control/Status register {g2vill go high after thetwo latches have
occur, indicating thathe measuremethias completed. The latched value is thesd byreading
the lower word (1A¢) then the uppeword (18¢) of the Count Latch registerd.atching is re-
enabled by writing the LEX bit again. Counter pairs 2/3 and 4/5 can be used in the same way.

4.4.3 Timing Functions

For general timed pulse functions, the counter is configured wotlv@ down modevith either a
square wave or pulsmutput. Wth the counter in a free run mode, the carry/boromtputpulse

at the input clockfrequency divided bythe presetvalue. Thecounter will yield the same

frequency in square wave or pulse mode. The isputce of the counter is controllading the
Counter Input Map register (28A16). With the counter in once-through mode,siagle

delayed pulse can lmreated byenablingthe to reset on an exterrggnal. The externakignal

can be defined as the Trig In signal or the exteyatd signal (EXTGATEvith thecounter reset
control (CRC) bit in the Clock Control/Status register; 08 The EXTGATE gynal is defined in
bits 7-4 of the Counter Signal Input Map register (A

To configure thecounter,first disablethe counter by setting the Bait in the Control register
low. Set thedesired presetalue andthe matchvalue (if aninterrupt is desired on specific
value), then enable, reset, and configure the mode with a single write to the Control register.
4.5 VXI TTL TRIGGERS

Any of the carry/borrow outputbom the countersany of the clocks, the fronpanel Trig In
signal, orthe adjacenTTL Trigger linecan beoutput to a VXI TTLTrigger line. The VXI

Trigger Output Source Map register (QE;q) allows mapping othe various sources to the
trigger lines.

27

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



4.6 TIME-OF-DAY CLOCK

The time-of-day clock function is provided by a real-time clock module that incorporhtel$- a
in crystalresonator. Thénternal registers ofhe moduleare accessed through thene-of-Day
Clock InterruptiD/Port (TCIP)register (0G,) andauxiliary functionsare available inthe TOD
Control/Millisecond(TCM) register (OE;). To read or write @pecificregister set the register
address in the TCM register, then read/write the datatsr0-3 of the TCIP register. If all
registers require reading or writinggt the register address t@@dset the autancrement (Al)
bitto 1. The TOD register address will then increment automatically afteresstior write. To
protect the real-time clock from data corruption during power-on and power-off, thé ida¢eat
bit in the time-of-day registers should aws beset, exceptvhen configuring or settinthe time
or alarm. See Figure 8 for details of the time-of-day registers.

4.7 INTERRUPTS

An interrupt to the VXI hostan be generated if the OCXa@ils (clock switch-over interrupt),
when a counter borrow/carry or mattcurs, at a perioditme, and at gresetalarm time. The
interruptlevel issetusingthe InterruptLevel Select (ILVL) bits inthe Interrupt/Counter Select
register (19). All zeros in these bits will disable all interrupts. The interrupt level is common for
all interrupts, however, the interrupt status/ID returned during an interrupt acknowi@tigean

be unique for clock switch-over interrupts, time-of-day (periodic/alarm) interrupts, amadbr

of counter (carry/borrow and match) interrupts. The interrupt vector retdungd) an interrupt
acknowledgecycle consist of themodules logicabddress in the lovwyte andthe programmed
interrupt status/ID for the source of interrupt in the high byte.

Interrupts are released on register access (RORA). Each source of interrupt regpé@eifica
register to be read to clear tipendinginterrupt. Additionally, a summary of all pending
interrupts is provided in the Interrupt/Counter Select registgg)(1dhis is usefufor servicing
multiple interrupts during the same interrupt service routine.

Servicing alarm and periodinterrupt requirespecialattention to the IRG-LAG bits as defined

in Figure 8. The time-of-day function requires 122us after an interrupt occurs before the interrupt
can be cleared. Thmopersequencing is to continuousigad the IRQFLAG, until it goes low.

The interrupt pending flag should then be clear.

If both counter type interrupts (Match and Carry/Bori@wvLatch)) areenabled, it is difficult or
impossible to determine whiawvent caused the interrupt. Therefarely one type of interrupt

should be enabled for a given counter. Multiple counters witkahee cloclsourcemay beused
if both types of interrupts are required.
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4.8 BATTERY BACKUP

The battery backup function automaticatigcursunless it is disabled befopower is reroved
from the module. There atero methodsavailable to disableéattery backup. If the No Battery
Backup jumper is accessible, simplyort thepins togethermomentarilybefore removingpower.

If the jumper is notaccessible, @&oftware procedure is provided to perform #Hane disable
function. To prevent accidentdisabling, a timedequence of operations is required as described
below: All operation are performed to the TOD Control/Millisecond registef JOE

. Read register to clear the MR bit

. Poll register until MR = 1

. Wait 0.5 seconds, then write NB =1

. Wait 1.0 seconds, then write NB =0

. Wait 1.0 seconds, then write NB =1

. Read register, if NB = 1 then no battery backup was successful.

OOk WNPE
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5.0 TROUBLE ANALYSIS

5.1 BUILT IN TEST AND DIAGNOSTICS

During power-up initialization, many of the on-boalelices perform basic built-testfunctions.
If an initialization failure isdetected, the SYSFAIL lamp ilv light indicating a failure.
Additionally, all registers have a read-bac&pability that can based to perfornmanytest and

diagnostic functions.

5.2 TROUBLE ANALYSIS GUIDE

Thefollowing is a general guide dhe mostcommon problems thahay beencountered during
programming of the module along with a suggestion of the possible causes.

SYMPTOMS
Bus time out on A16 Access

Incorrect VXI ID or Device Type

Incorrect Time-of-Day

Derived Frequencies (100KHz,
10KHz, Fx, Fy) not outputting
correctly

Counters not operating properly

POSSIBLE CAUSES

1. Logical address incorrectly set.
2. Card incorrectly installed.
3. Faulty card.

1. Incorrectly addressed.
2. Faulty card.

1. TOD clock module not initialized properly
2. TOD clock register is in alarm mode (bank 1)
3. Backup battery has expired (see reg¢0E
4. Data Protect not being used (see TOD bank 1
reg E)

=

. Clock gate not enabled (see reg, A
2. Fx/Fy Dividers not set correctly (see reg,20
through 26;)

1. Counter not properly selected (see gg. 10
2. Counter not enabled or configured correctly

(seereg. 12)
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APPENDIX A - CONNECTORS

PIN C B A

1 D08 - D00

2 D09 - D01

3 D10 - D02

4 D11 BGOIN* D03

5 D12 BGOOUT* D04

6 D13 BG1IN* D05

7 D14 BG10UT* D06

8 D15 BG2IN* DO7

9 GND BG20UT* GND
10 - BG3IN* -

11 - BG30UT* -

12 SYSRESET* - DS1*
13 LWORD* - DSO0*
14 AMS - WRITE*
15 A23 - -

16 A22 AMO DTACK*
17 A21 AM1 _
18 A20 AM2 _
19 A19 AM3 _
20 Al8 GND IACK*
21 Al7 - IACKIN*
22 Al6 - IACKOUT*
23 Al15 GND AM4
24 Al4 IRQ7* AO07
25 Al3 IRQ6* A06
26 Al12 IRQ5* A05
27 All IRQ4* AO04
28 A10 IRQ3* AO03
29 A09 IRQ2* A02
30 A08 IRQ1* AO01
31 +12V - 12V
32 5V 5V 5V

Figure A-1. P1 Pin Configuration
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PIN C B A

1 CLK10+ +5V -

2 CLK10- GND -2V

3 GND - -

4 5.2V - GND

5 - - -

6 - - -

7 GND - -

8 - - -

9 - - -
10 GND - GND
11 - - -
12 - GND -
13 - +5V -
14 - - -
15 - - -
16 GND - GND
17 - - -
18 - - -
19 5.2V - -
20 - - -
21 - - -
22 GND GND GND
23 TTLTRG1* - TTLTRGO*
24 TTLTRG3* - TTLTRG2*
25 GND - +5
26 TTLTRGS5* - TTLTRG4*
27 TTLTRG7* - TTLTRG6*
28 GND - GND
29 - - -
30 GND - MODID
31 - GND GND
32 - +5V -

Figure A-2. P2 Pin Configuration
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NOTES
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READER'S COMMENT FORM

Your comments assist us in improving the usefulness of C&H's publications; they are an important
part of the inputs used for revision.

C&H Technologies, Inc. may use and distribaty ofthe information that you supply iany way
that it believes to bappropriate withouincurring any obligatiorwhatsoever. You ay, of
course, continue to use the information which you supply.

Please refrain from using this forfor technical questions ofor requests foradditional

publications; this vl only delaythe response. Instegolease direct your technical questions to
your authorized C&H representative.
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Thank you for helping C&H to deliver the best possible product. Your support is appreciated.
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F.R.Harrison
President and CEO
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drawings if appropriate. Also, indicate if you would like an acknowledgmemlked to you
stating whether or not your comments were being incorporated.
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