USER'S MANUAL

VXI 8-BIT

FIBER OPTIC I/O
MODULE

FAMILY

MODEL
VX431C

Manual Part No: 11026624B



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 © 1993, 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.



VME/VXI MODULE WARRANTY

C&H Technologies, Inc. warrants its VME/VXroducts to bdree from defects in material and
workmanship fothree (3)years fromdate ofshipment. C&H Wl repair or replace theefective
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.



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 found at the rear of this manual.

NOTE

The contents chny amendmenhay affect operationmnaintenance,
or calibration of the equipment.



INTRODUCTION

This manual describdbe operation andhaintenance requirements tbe C&H model VX431C
8-Bit Fiber Opticlnput/Output (I/O)Family of VXI modules. Thesenodules represent a subset
of the test and data acquisition/control modules in the VME and VXI format provided by C&H.

Contained within thisdocument is information orthe physical and electrical specifications,

installation andstartup procedures, operating proceduresctiomal description, figures and
diagrams required to adequately use this product.
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1.0 GENERAL DESCRIPTION

The 8-bitfiber optic 1/0 module is a VXIbus compatible module that provides genmrgiose
optical drive/receive capability.

1.1 PURPOSE OF EQUIPMENT

This module is well suited for applicationsvithin ATE systems,data acquisition systems,
communications interface, hardwaretire-loop simulation systems as well as development
laboratory environments.

1.2 SPECIFICATIONS OF EQUIPMENT
1.2.1 Key Specifications

e Eight (8) Fiber Optic Driver and Eight (8) Receivers Capability
e Versatile triggering allows synchronization of multiple boards
e Immediate and Delayed Trigger (Data Latch) Capability

e VXI Interrupt Support

e Read back capability of all driver states

e Output drive enable/disable

e Industry standaréST- connectors

e Optional output optical power adjustment
1.2.2 Electrical
The moduleonly requires the +5\6upply fromthe VXI backplane. The peak module current
(Ipy) is 2.0amps. The quiescent currdputputdrivers OFF) is approximatell.2 amps. Each

of the output drivers requires an additional 65 milliamps in the static ON state.

OUTPUT CHARACTERISTICS:

Driver Type: HFBR-1412
Wavelength: 820 nanometers
Drive Distance: up to 2 kilometers
Emitter Type: GaAlAs

Connection Repeatability: ~ within 0.2 dB (typical)

1ST® is a trademark of AT&T.



INPUT CHARACTERISTICS:
Input Device: HFBR-2412
Wavelength: 820 nanometers
Connection Repeatability:  within 0.2 dB (typical)

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.

1.2.3 Environmental

The environmental specifications of the module are:

Operating Temperature: °C to +58C
Storage Temperature: 4D to +75C
Humidity: <95% without condensation

1.2.4 Bus Compliance

This module complies withhe VXIbus Specification Revisiorl.4 for C size register based
modules.

Manufacturer ID: FC1 hex

Model Code: FF9 hex

Access Type: Register Based
Addressing: Al6

Data Transfer: D16

Sysfail: not supported

Interrupts: RORA

Bus Arbitration: BRx tied to BGx

P2 Utilization: TTLTRG* lines and MODID
Local Bus: not used



2.0 INSTALLATION
2.1 UNPACKING AND INSPECTION

In most cases the VX431C 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 shodddreed to the
carrierimmediately as well as t6&H. If there is no damage to tisbippingcontainer carefully
remove themodule from its box and plastic bag and inspecafor signs of physicalamage. If
damage exists, report immediately to C&H.

2.2 HANDLING PRECAUTIONS

The VX431C contains components that seasitive toelectrostatic discharge. M#n handling
the module forany reason, do so at a static-controlled workstation, whengessible. 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 orverify the module's logicahddress. Insert thmodule intothe appropriate slot according
to the desired priorityApply power. If noobvious problems exisproceed tacommunicate with
the module as outlined in Section 4.0 (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
plastic bag. ldatseal ortape theplastic bag to insure a moistupeoof 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. tihe 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.






3.0 FUNCTIONAL DESCRIPTION
3.1 GENERAL

The VXI-compatible VX431C provides eighber optic drivers and eighiiber optic receivers.
The module is configured, controlled, astdtused through on-board registacsessibléhrough
the VXI backplane.

The digitaloutputlevel of each optical driver is controlled by writing to an 8-tittputregister.
The input values dfhe optical receivers can be reaatthe-fly or configured to latch their value
on software command, on receipt of an extexfdl trigger, or on an input change. Datan be
latchedimmediately onreceipt of a trigger or be latched after a programufedy following a
trigger. A trigger ginal canalso be generated on one of the P2 TTLTHiG&s. This versatile
trigger anddatahold capability allows a system of multippards to latchdata synchronously
across the backplane. A host interrupt can also be generated in conjunction with a trigger.

A functional block diagram of the module is shown in 1

ENABLE/

DATA
LOGIC DRIVER

DISABLE
VXI
IIF
HFBR-1412
CONTROL OUTPUT V OPTICAL

POLARITY
DATA

TRIGGER COMPARE
ENABLE DATA

TRIGGER
PATTERN

Hi0

INTERRUPT
LOGIC

L 1

HFBR-2412
OPTICAL
| RECEIVER

DATA

INPUT |

Figure 2. Functional Block Diagram

3.2 SWITCHES, JUMPERS, AND CONTROLS

The VX431C contains several hardware selectable options that must be configureglaeifoye
the module in a chassis. THegical addressmay beselected withoutremoving the shield.
Modification of the delay count reference clock and the addition of optiomaltput power
adjustment potentiometers requires removahefshield. The locations of each of these options
is shown in 3 The sketch is shown with the shield removed.
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Figure 4. Hardware Configurable Controls
3.2.1 Logical Address Selection
An 8-bit logical address switch is provided to uniquely identify the module in the system.
3.2.2 Delay Count Reference Clock Selection

Jumpers A through D are used to selectdivde valuefor the triggerdelay count reference
clock. The location of theimpers is shown in Figure 4.5 The default settinglligamper links
out (1 ps period).

3.2.3 Output Power Adjustment

A potentiometer can be added by the user ifdbgut optical power must be lowered. The
module is delivered fronthe factory with the transmittggower set atess than -1 dB below
maximum output power. Provisions in the printed circuit boarchye been made to allow
insertion of trimmer type potentiometers in locations R19 through R26 (R41 through R48 on Rev.
B and priorassembliesgorresponding toutputs 1 through 8gspectively. If a potentiometer is
inserted, move jumpers links from J23, J25, J27, J29, J31, J33, J35, and J37 to J22, J24, J26, J28,
J30, J32, J34, and J36 (from J25 through J32 to J41 through J48 on Rev. B amsspnilies),
respectively. Current limiting series resistors (51 ohm) are provided at R43, R45, R47, R49, R51,
R53, R55, and R57 (R17, R19, R21, R23, R25, R27, R29, and R31 on Rev. B and prior
assemblies). Theseesistors W prevent overdriving in the event the resistance of the
potentiometer is reduced to zero.

Note: Care should be taken to prevent mistakenly placing the potentiometers on
the input side of the circuit board. Input potentiometers should et
used.



3.3 INDICATORS

Two LED indicators are provided on the fropanel.

MODID:  This front panelLED illuminateswhenever thénost
processomappliesthe MODID signal to the slot the
module is occupying.

BOARD  This front panel LED illuminates whenever the

SELECT: module is properly accessed by the host processor.

3.4 CONNECTORS

3.4.1 Front Panel Connectors

The fiber optic interface is provided through sixteef $fpe connectors.
The connectors are arrangedwo groups of eight. Ongroup for the
eight receivers, thether group for theight drivers. The connectors a
marked 1 through 8 corresponding to daita 15through 8 respectively.
A detail of the front panel is shown in Figure 6.

3.4.2 Rear Connectors
3.4.2.1 P1 Connector

The P1 connector is configured in accordance with ¥hd P1
specification (See Appendix B).

3.4.2.2 P2 Connector
The P2 connector is configured in accordance with ¥hd P2

specification with utilization of the TTL Trigger lines (TTLTRGx*) (Se
Appendix B).

One indicates
access to the MODID, the other indicates the BOARD_SELECT status.
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3.5 CONFIGURATION REGISTERS

There areseveral types of registers used to configure eontrol the VX431C. The VXI
configuration registers provide for control asthtus as required by the VXIbgpecification.
The GeneralStatus/Control register providesoard-level control andstatus and thePort

Register(s) provideport level control andstatus. An addresmap ofthe registers is shown in
Table I.

Table I. VXI Register Address Map

Addr (Hex Register Write Description Register Read Description
Base + 0¢ Write Port | N/A Read Port| N/A
Base + 04 Interrupt Control Register Interrupt Control Register
Base + 08 General Control Register General Status Registe
Base + 06 VXI Unused Register VXI Unused Register
Base + 04 VXI Control Register VXI Status Register
Base + 0% VXI Read Only Register VXI Device Type Register
Base + 0f) VXI Read Only Register VXI ID Register

Bit] 15..... 08 | 07..... 00 15..... 08 07..... op

3.5.1 VXI Configuration Registers

The VXI configuration registers contaiasic information needed to configure a VXlbus system.
The configuration information includes: manufacturer identificafpwoductmodelcode,device
type,memory requirements, devistatus,and devicecontrol. The registers atwiefly described
below and are detailed in Figugeror! Bookmark not defined. .

VXI Identification (ID) Register (Base + 00h) - A read diis register provides
manufacturer identification, device classificatipr., register based), and thddressing
mode (A16). A write to this register has no effect.

VXI Device Type Register (Base + 02h) +éad ofthis register providethe modelcode
identifier. A write to this register has no effect.

VXI Status/Control Register (Base + 04h) - A readhi$ register providethe state of
P2 MODID* line, and theReady and self-test Passs@tus. A write tabit O of this
register provides a reset of the module. SYSFAIL* is not implemented on this module.



00 VXI ID
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write Not Used Not Used
Device | Address
Read Class Space Manufacturer ID
Device Clasg] Device Class (Register Based = binary 11)
Address Spacé! Address Space (A16 Only = binary 11)
Manuf. ID 0  Manufacturer Identification (C & H Technologies = hex FC1)
02 VXI DEVICE TYPE
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4] 3| 2| 1| 0
Write RESERVED
Read 1 | 1| 1| 1] Model Code
Model Codell Model code (C&H Model VX431C = hex FF9)
04 VXI Status/Control
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8] 7| e 5] 4] 3 2| 1 0
Write Not Used Rst
Reado‘ygD 1‘1‘1‘1‘1‘1‘0‘0‘ o‘ o‘Rdj(Pass*l 1
Rst 1 Reset
MOD ID* 0 Module ID Status (0 = P2 MODID* line is selected (active-high))
Rdy 0 Ready
Passl Self-test pass/fail indicator

Figure 7. VXI Configuration Registers



3.5.2 General Status/Control Register

This register provides control and status of bward-level trigger and comparison options. It
also is used to select the function of the Port Register. Details are shown in Figure 8.

08 GENERAL STATUS/CONTROL

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5] 4 3 2| 1| 0
Write| SBT| TE | - - | TS Trig Sel Trig Count - Port Functior
Read SBT| TE | - TR:G TS Trig Sel Trig Count - Port Function

SBT O Software Board Trigger (1 = Generate trigger level, must be reset to 0)
TE O Output Trigger Enable (1 = Enable, 0 = Disable)
TRG* O Trigger Compare Status (0 = Trigger occurred, 1 = No trigger)
TS O Trigger Source (0 = Board Trigger, 1 = TTLTRGx*)
Trig Sel O TTLTRGx* Select bit 109 8
0 0 0O TTLTRGO*
0 0 1 TTLTRG1*

1 1 1 TTLTRGT7*
Trig Count O Trigger Delay Count (Delay = Count Ref. Clk PerigdCount Value)

Port Functiond Port Function Select bit_21 0
0 0 0 ReadData/Write Data
0 0 1 ReadFeedback/Write Data
0 1 0 ReadEnable/Write Enable
0 1 1 Read Polarity / Write Polarity
1 0 0 Read Trig Enable /Write Trig Enable
1 0 1 Read Trig Pattern/Write Trig Enable
1 1 X Read Status /Write Control

Figure 8. General Status/Control Register

3.5.3 Port Registers

The port is controlled and monitored through an 8-bit register. Qemeral Control register
(Base + 08h) is used to select the desivedtion register as shown in Figugeror! Bookmark
not defined.. Thefollowing functionregisters are used to control the inmuttputand function
of the port.

Port Data Reqister(000) On write, this register controthie data pattern output to thent
panel fiberoptic connectors. On reatthis register presentbe inputdata pattern present at the
front panel input connectors

Output Read Back Register (00Dn write, this register performs the same function as writing to
the Port Data Register (i.e., it controls tle@tput data pattern). On readprbvides "read back"
of the latched output data for write verification and diagnostics.

10



Port Enable/Disable Register (01This read/write register enablesdisableghe outputrivers.
A low (0) disables the output of the respective driver, a high (1) enables the output driver.

Polarity Register(011) Thisread/write register is used to determihe inputlevel of aport that
should generate a trigger and/or interrupt. A (@WVin abit will cause a trigger whethe input
valuegoes low (absence tight). A high (1) will produce a triggewhenthe inputvaluegoes
high (presence of light). A read of this registers provides feedback of the registers contents.

Trigger EnableReqister(100) Thisread/write register is used &mabletriggers on one or more
bit level changes. A read of this registers provides feedback of the registers contents.

Trigger PatternReqister(101) A write to this register perforntfie same function as writing to
the TriggerEnable Register. Aead provides theit pattern of thechannel(s) thaproduced a
trigger. For a trigger to be produced, thepattern must benabled withthe TriggerEnable
function. A 1 in a bit indicates that a level change occurred on the corresponding input.

Port Status/Control Reqister (110 or 11Mhis read/write register controls and provides status of
various trigger, latching, and read modes.

OA INTERRUPT CONTROL

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8 71 6] 5| 4] 3| 2| 1| 0
Write - - IRQ Sel IRQ Vector/L. A.
Read - IP* | - IRQ Sel IRQ Vector/L. A.

IP* O Interrupt Pending ( O = Interrupt Pending, Read Only )
IRQ Sel O Interrupt Channel Select bit 10 8
0 0 O Interrupt Disabled
0 0 1 IRQ1*

1 1 1 IRQ7*
IRQ Vector/L.A.O Interrupt Vector / Logical Address (For VXI compliant interrupts, set these bits equal to the
Logical Address assigned to the card)

Figure 9. Interrupt Control Register
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Func: PORT DATA REGISTER

000

Portf 8 7 6 5 4 3 2 1 Not Used

Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2|
Write Output Data Pattern Not Used
Read Input Bits Data Pattern $FF

On write - Data written is output to driver
Onread -Data pattern read

Func: PORT OUTPUT READBACK REGISTER

001

Portf 8 7 6 5 4 3 2 1 Not Used

Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2|
Write Output Data Pattern Not Used
Read Latched Output Pattern $FF
Func: PORT ENABLE/DISABLE REGISTER

010

Portf 8 7 6 5 4 3 2 1 Not Used

Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2
Write Enable/Disable Output Driver Pattern Not Used
Read Enable/Disable Pattern $FF
Func: PORT POLARITY REGISTER

011

Portf 8 7 6 5 4 3 2 1 Not Used

Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2|
Write Polarity Pattern Not Used
Read Polarity Pattern $FF
Func: PORT TRIG ENABLE REGISTER

100

Portf 8 7 6 5 4 3 2 1 Not Used

Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2
Write Trigger Enable Pattern Not Used
Read Trigger Enable Pattern $FF
Func: PORT TRIG PATTERN REGISTER

101

Portf 8 7 6 5 4 3 2 1 Not Used

Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2
Write Trigger Enable Pattern Not Used
Read Trigger Occurence Pattern $FF

Figure 10. Port Registers (1 of 2)
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Func: 11X PORT STATUS/CONTROL REGISTER
Portl 8 7 6 5 4 3 2 1 Not Used
Bit| 15 | 14 | 13| 12| 11| 10| 9 8 71 6] 5| 4] 3 2 1] 0
Write oT IT SPT| Not Used HLD Not Used
Read oT IT HS | Not Used HLD $FF

OT O Output Trigger Function(see below)
bit 1514 Function
0 0 Output data normal
0 1 Output data on immediate trigger
1 0 Output data on delayed trigger
1 1 NotUsed
IT O Input Trigger Function (see below)
bit 1312 Function
Input data normal
Latch input data on immediate trigger
Latch input data on delayed trigger
1 1 NotUsed
SPT O Software Port Trigger (a 1 generates a TTLTRGx* pulse (~100 ns))
HS O Hold Status (1 = data is being held)
HLD O Hold Mode (HMODE) (0 = hold disabled/reset, 1 = hold on trigger)

~ oo
or o]

*Note: An immediate trigger producess@ins wide pulse. Data is output on the leading edge and input
data is latched on the trailing edge.

Figure 10. Port Registers (2 of 2)

3.6 TRIGGER AND DATA LATCH FUNCTIONALITY

The VX431C provides a number of triggering and data latching capabilities. A functional diagram
showing the operation and configuration settings is shown in Figure 11.

Note: A systemtrigger, latch/hold angort interruptmay occurwhile configuring a
port's trigger function. Therefore, disable triggers and interrupts iG¢heral
Status/Control Register andterrupt Control Registewhile configuring a
port's triggerfunction. Additionally,the HMODE should bédirst reset to O,
then set to the desired function.

13
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Figure 11. Trigger and Data Latch Functionality

3.6.1 Trigger Modes

A trigger can be caused by a high-to-low transition on the TTLTRGx* line on the VXI P2
connector, by software setting the board trigger (SB{Tln the GeneralStatus/Control Register
(Base + $08), or by front panel data signal. THiE TRGx* or SBT may beappliedimmediately

or delayed a programmed amount of time. d@aky time iscontrolled by selectinghe desired
count periodusing jumpers Athrough D and byrogrammingthe Trigger Counwalue in the
General Status/Control Register. The delay time is equal to the Triggervatuenimultiplied by

the clock period saising jumpers A-D as shown in Taliteror! Bookmark not defined. The
default setting isll jumper linksout (1 pus period). Note th#tte Trigger Count must be greater
than zero to usany internaltrigger. Also the triggerdelay uses an asynchronous clock and,
thereforemay be up tmne CountRef. Clock

Period shortdepending orthe timing of the Table II. Trigger Count Reference
trigger signal with respect to the clock edge. Clock Period Selection
JUMPER SELECTION Reference
3.6.2 Input Latch and Hold Modes D | c| B | A Clock Period
OUT OUT OuUT OuT 1ps
the. OUT OUT OuUT N 937.5ns
Input datac_an be reatd)_n the-fly or be Iatc_hed OUT OUT N OUT 875 s
upon receipt of a trigger. |If the Trigger OUT OUT IN IN 812.5 ns
Function in thePort Status/Control Register is OUT IN OUT OuUT 750 ns
set to arimmediateread, the inpulatch is in a our N our N 687.5ns
. OUT N IN  OouT 625 ns
transparent mode (i.e., the data pattern read | o1 N N @ IN 5625 ns
reflects the currendtate of the inputs). If the IN  OUT OuT oOouT 500 ns
Trigger Function isset tolatch on a trigger, :m 8& OIHT OISIT 4337755 ns
the input data is latched and held in accordance |\ our N N | 3125me
with the Hold Mode (HMODE). TheHold IN IN  OUT ouT 250 ns
Mode determines whethdhe inputdata is to IN IN-our N 187.5ns
IN IN IN  OouT 125 ns
IN IN IN IN invalid
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be held. See Figure 10 for the possible settings.
3.6.3 Output Latch

Output datamay beoutput to thefront panelupon register write or on the occurrence of a
trigger. A triggemmay originate from a softwareperation, a VXI P2 TTLTRGxtine, or from
the frontpanel. This capability allowdata to be output to theont panel synchronouslgcross

all ports and across multiple VXI modules. See Figure 10 for the possible settings.

3.6.4 Data Comparison

When an inputlatachangeoccurs, the inputlata is compared to the expecpatarity (if trigger

enable isset to 1). The expected polaritpattern is the pattern that was written to poat

polarity register. The bit positiorset to a 0 in the triggeznablepattern in thePort Trigger

Enable Register are ignored during this comparison. If one or more bits match, the Trigger Status
(TRG bit in the GeneralStatus/Control Register) is cleared (set to 0) anditsgoositions féing

the comparison are set to a 1 and saved in a separate registéfailliiis pattern is provided in

the Trigger Pattern Register.

3.6.5 Interrupts

An interrupt is generated according to the Hold Mode (HMODE) inRbe Status/Control
Register. If "hold on trigger” is selected, then an interrupt is generated wtieta ehange
occurs. Once an interrupt occurs, the interrupt is released by resettingritireg, binary 0) to
the HMODE in thePort Status/Control Register. Tiservicingprocess iglow charted inFigure
12.

The interruptlevel and interrupt vector/logical address are programmedviing to the

Interrupt Control Register (Base +$0A) @stailed in Figure 9.Interrupts can be&ompletely

disabled bysetting the interruplevel to 000. Thelevel and vector are used fall interrupts

generated by themodule tothe VXI bus. For VXI compliant interrupts, the interrupt
vector/logical addresield must be seequal to thdogical address assigned tbhe card. During

an interrupt acknowledge cycle, data bits 15 - 8 are $FF and bitaie-e@ual to thealueset in

the vector/logical address field.
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HOST INTERRUPT SERVICE ROUTINE

RETURN

INTERRUPT
PENDING
=07?

P

NO

YES

WAS PORT
INTERRUPT
ENA?LED

NO

YES

PROCESS
DATA

READ
PORT STATUS
HS=17?

YES

RESET PORT'S
HMODE

RELEASES
INTERRUPT

Figure 12. Interrupt Service Program Flow
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4.0 OPERATING INSTRUCTIONS

Prior to installation, the module's logical address must be set. The logical address has a range of 0
to 255. Any value within thisrange isvalid, but care should be takevot to set thdogical

address theame asnother module ithe system. Position 1 ote switch (marked 128 on the
shield) isthe mostsignificant bitand has a weighted value b28 whenthe switch is in the off
position (marked 1 on shield). Position 8 thke switch (marked 1 on thghield) isthe least
significant bit and has a weighted value of 1 when the switch is in the off position. The sum of the
weighted values odll the switches in theff position (marked 1 omhe shield) isthe module's

logical address. The VXI secondary address is the logical address divided by 8.

The default setting for thdelay count reference clock period is is. This setting allows a
programmable triggedelay of 1 to 15us. If ashorterdelay is dsired, remove the shield and
position the jumper links according to TaBlgor! Bookmark not defined. .

After installation andpower-up,configure theGeneralStatus/Control Register to thiesired
trigger and comparison operation and Bt Status/Control Register to the desired latabid,
trigger, and interrupt modes. Asxample of accessirthe various registers is shown below. The
VXI Configuration Registers doot requireany setup. Themodule isnow ready fornormal
input/output operations. The typical program flow is shown in Figure 13.
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C / LabWindows Register Access Example

static int portO,cont,ad;

main()

int
int
int

/*
/*

/*
/*

/*
/*
/*

/*
/*
/*

ad;
stat_sel,data_sel,fb_sel,en_sel;
statin,datain,fbin,enin;

ad =2; [* board Logical Address */
port0 =12; /* port register *

cont = 8; /* general status/control *
stat_sel =7; /* port status/control function */
data_sel =0; /* port data function *
fb_sel =1; /* port readback function *
en_sel =2; /* port enable/disable function */

InitVXllibrary ();

Set general control register to port status/control. */
Write control and read status port registers. */
VXloutReg (ad, cont, stat_sel);

VXloutReg (ad, port0, 0x0000);

VXIlinReg (ad, port0, &statin);

Set general control register to port enable register. */
Write and read the enable register. */
VXloutReg (ad, cont, en_sel);

VXloutReg (ad, port0, OXxFF0O0);

VXIlinReg (ad, port0, &enin);

Set general control register to port write data and */
read feedback registers. */

Write and read the data register. */
VXloutReg (ad, cont, fb_sel);

VXloutReg (ad, port0, 0XAAQ0);

VXIlinReg (ad, port0, &fbin);

Set general control register to port write data and */
read data registers. */

Write and read the data register. */
VXloutReg (ad, cont, data_sel);

VXloutReg (ad, port0, 0XAAQ0);

VXIlinReg (ad, port0, &datain);

FmtOut("Status = %i\n,Feedback = %i\n",statin,fbin);
FmtOut("Data = %i\n,Enable = %i\n",datain,enin);
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START

WRITE INTITIAL OUTPUT PATTERN

READ LATCHED OUTPUT PATTERN onal
VERIFY READBACK . optiona

| WRITE OUTPUT ENABLE PATTERN |

| WRITE OUTPUT PATTERN |
,,,,,,,,,,, .

READ LATCHED OUTPUT PATTERN onal
VERIFY READBACK . optiona

READ INPUT PATTERN

PROCESS DATA

YES

MORE

PATTERNS

YES CHANGE

OUTPUT
ENABLE

Figure 13. Typical Program Flow
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5.0 MAINTENANCE
5.1 BUILT IN TEST AND DIAGNOSTICS

A simple diagnostic routine can be written that uses the readdagelility ofthe modules to
insure proper operation up to the driver devices.

5.2 TROUBLE ANALYSIS GUIDE

If a buserror orbus time-outerror occursyerify thatthe address and mode switch settings are
properly set for thesystem accestype. Verify correct progranaddressing andord size and
check the system memory mapping strategy.

If bit errors occurutilize the modules read baakapability to verifythe module's internastates.

When diagnosingoutput problems, isolate thenodule from external loads by removing the
connectors.
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APPENDIX A - BOARD LAYOUT
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APPENDIX B - 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 BG10OUT* D06

8 D15 BG2IN* DOo7

9 GND BG20UT* GND
10 - BG3IN* -

11 - BG30OUT* -
12 SYSRESET* - DS1*
13 LWORD* - DSO*
14 AMS - WRITE*
15 - - -
16 - AMO DTACK*
17 - AM1 -
18 - AM2 -
19 - AM3 -
20 - GND IACK*
21 - - IACKIN*
22 - - IACKOUT*
23 A15 GND AM4
24 Al4 IRQ7* AO07
25 Al13 IRQ6* A06
26 Al12 IRQ5* AO5
27 All IRQ4* AO04
28 A10 IRQ3* AO3
29 A09 IRQ2* A02
30 A08 IRQ1* AO01
31 +12V - 12V
32 +5V 5V 5V

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

1 - +5V -

2 - GND -

3 - - -

4 - - GND

5 - - -

6 - - -

7 GND - -

8 - - -

9 - - -

10 GND - GND
11 - - -
12 - GND -
13 - +5V -
14 - - -
15 0 - -
16 GND - GND
17 - - -
18 - - -
19 - - -
20 - - -
21 - - -
22 GND GND GND
23 TTLTRG1* - TTLTRGO*
24 TTLTRG3* - TTLTRG2*
25 GND - +5V
26 TTLTRG5* - TTLTRG4*
27 TTLTRG6* - TTLTRG6*
28 GND - GND
29 - - -
30 GND - MODID
31 - GND GND
32 - +5V -

Figure B-2. P2 Pin Configuration
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