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VME/VXI MODULE WARRANTY

C&H Engineering, Inc. warrants iME/VXI products to befree 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 Engineering, d5809Vision Drive, Pflugerville, TX 78660. C&H il 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 Engineering, Inc. makesveryattempt 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 describebe functionaloperation of the C&H Model VX461C VXL6-Channel
Frequency Sarce (Part No. 11026700).This module isone of anumber oftest and data
acquisition/control modules in the VME and VXI format provided by C&H.

Contained within thismanual is information orthe physical and electrical specifications,
installation andstartup procedures, operating proceduresctiomal analysisand figures and
diagrams required to adequately support this product.
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1.0 GENERAL DESCRIPTION

The VX461C is a C-size VXIbus compatible 16-channel square wave fregsememodule.
The module features 16 independent square wave sourcedldhatlean on-the-fly frequency
changes. Each CMOS-compatildéferential output is prgrammable froml5.26 millihertz to
10 Megahertz.

1.1 PURPOSE OF EQUIPMENT

This module is wellsuited for applicationwithin automated testquipment and hardware-in-
the-loop simulation systems, as well as development laboratory environments.

1.2 SPECIFICATIONS OF EQUIPMENT
1.2.1 Key Specifications

e 16 Independent Square Wave Sources
e Frequency programmable from 15.26 mHz to 10 MHz

e On-the-fly frequency change with no undesirable transitions during
range or period changes

e Differential CMOS outputs
e Read back capability on all registers

1.2.2 Electrical

The moduleonly requires the +5\6upply fromthe VXI backplane. The peak module current
(Ipyy) is 1.5 amps.

The output drivers have the following electrical characteristics:

Driver Type: 74HCT245

Von 4.9V - (150 | gpp) V
Voo 0.1V + (150 x | gpp) V
lon -30 mA max.

o 30 mA max.

Note: All outputs have 150 ohm series current limiting resistors.
1.2.3 Mechanical
The mechanical dimensions die moduleare in conformance with the VXIbgpecification Rev

1.4 for single slot size 'C' modules. Tri@minal dimensionare 233.35 (9.18in) high x340 mm
(13.386 in) deep.



1.2.4 Environmental

The environmental specifications of the module are:

Operating Temperature: °C to +58C
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: FC1 hex

Model Code: FF8 hex

Access Type: Register Based

Addressing: Al6

Data Transfer: D16

Sysfail: not supported

Interrupts: not supported (IACKIN tied to IACKOUT)
Bus Arbitration: BRx tied to BGx

Local Bus: not used



2.0 INSTALLATION
2.1 UNPACKING AND INSPECTION

In most cases the VX461C 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 VX461C 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
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. tie 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 VX461C is configured, controlled, and statused through on-board registers
accessiblehrough the VXlbackplane. The frequency of easburce output igontrolled by

writing to a range and period register. To ensure clean on-the-fly frequency change operation, the
range value i®nly accepted whethe period register is writtenThis ensures that a new range
value does not affect the frequency of the current output.

A functional block diagram of the module is shown in Figure 1.
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Figure 1. Functional Block Diagram
3.2 LOGICAL ADDRESS
An 8-bit logicaladdress switch is provided tmiquely identifythe module inthe system. The
switch location is shown in Figure 2. The layout is shown with the shield removed, however, the
logical address may be configured without removing the shield.

3.3 INDICATORS

Two LED indicators are provided on the fropénel. One indicates accessthhe MODID, the
other indicates the BD_SEL status.

MODID: This front panel LED illuminates whenever thehost processompplies the
MODID signal to the slot the module is occupying.

BD_SEL: This front panelLED illuminateswhenever thenodule is properly accessed by
the host processor.
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Figure 2. Hardware Configurable Controls
3.4 CONNECTORS
3.4.1 Front Panel Connectors
Source outputs aravailablethrough one 96in DIN 41612plug (male) typeconnector located
on the fronfpanel ofthe module. The connector matesatty 96 pinDIN41612 receptaclesuch
as the 3M IDC connector pamumber3M-62-C-64. Thedifferential outputs areprovided on
columns A and C witlgrounds in between eaclitputand on a column B pins. Tient panel
is shown in Figure 3 and the completa definitions isshown in Appendix B. Bte thatpin Al
of the front panel connector is located in the botleithcorner ifviewing the module as shown in
Figure 3.
3.4.2 Rear Connectors
3.4.2.1 P1 Connector
The P1 connector is configured in accordance with the VXI P1 specification. (See Appendix B)

3.4.2.2 P2 Connector

The P2 connector is configured in accordance with the VXI P2 specification (See Appendix B).
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Figure 3. Front Panel

3.5 CONFIGURATION REGISTERS

There areseveral types of registers used to configure and control
the VX461C. The VXI configuration registers provide for
control and status as required by the VXlispecification. The
GeneralStatus/Control register providé®ard-level control and
status and thé&ort Register(s) providegort level control and
status. An address map of the registers is shown in Table 1 .

3.5.1 VXI Configuration Registers

The VXI configuration registers contanasic information needed

to configure a VXlbus system. The configuration information
includes:  manufacturer identificatiorproduct model code,
device type,memory requirements, devicgtatus,and device
control. The registers are briefly described below and are detailed
in Figure 4.

VXI Identification(ID) Register (Base + 00h) - A read of
this register provides manufacturer identificatideyice
classification (i.e., register based), and ttaedressing
mode (A16). A write to this register has no effect.

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

VXI Status/Control Register (Base + 04h) - A readhis
register provides thetate of P2 MODID*line, and the
Ready and self-test Passgdtus. A write tdit O of this
register provides a reset of the module. SYSFAIL* is
not implemented on this module.



Table 1. VXI Register Address Map

Al16 Addresg Write Register Description Read Register Descriptiofh
Base + 0 Range Select Register Range Select Register
Base + 04 Period Count Register Period Count 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 + Of VXI Read Only Register VXI ID Register
Bit D15 ..... D00 D15 ..... D00
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&l Address Space (A16 Only = binary 11)
Manuf. ID 0 Manufacturer Identification (C & H Engineering = hex FC1)

02 VXI DEVICE TYPE

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4] 3| 2| 1| 0
Write Not Used

Read 1 | 1| 1| 1] Model Code

Model Code Model code (C&H Model VX461C = hex FF8)

04 VXI Status/Control
Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4] 3| 2| 1 0
Write Not Used Rst

Read ( ‘MOD
ID*

1‘1‘1‘1‘1‘ 1‘ o‘ o‘ o‘ O‘RdJ(Pas# 1| 1

Rst 0 Reset (a 1 resets the card)
MOD ID* O Module ID Status (0 = P2 MODID* line is selected (active-high))
Rdy 0 Ready (1 = ready)
Passld Self-test pass/fail indicator (1 = passed)

Figure 4. VXI Configuration Registers




3.5.2 Function Source Registers

GeneralControl/StatusReqister(08) This register selectsvhich signalsource is controlled by
writes to the Period Count and Range Select registers. See Figure 5.

08 GENERAL CONTROL/STATUS

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4 3] 2| 1| 0
Write Not Used Source Select
Read Not Used Source Select

Source Select] Selects Source 0 through 15

Figure 5. General Control/Status Register

PeriodCountRegister{fOA) Thisread/write register controls the period of theputwaveform.

The resulting period is equal to the cotimtesthe period rangealue previoushset in theRange
Register. Period counts of 0 and 1 ao¢valid. The new period (frequency)ilivbegin at the
next transition of the curremycle. For example, if athe time of the write tothis register, the
output waveform is at a loy0) logic level,the new period (frequency)illvbegin atthe nexthigh
transition for the current period. oe that awrite to this register causdise period count and
period range to be applied. ttfe period range register is changed, you must write to the Period
Count register before the new range is accepted.

0A PERIOD COUNT REGISTER

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

Period Countl] Period = Period Count X Range Select Value (Frequency = 1 / Period)

Note: The minimum value is 2. An entry of 0 or 1 may produce unpredictable
results.

Figure 6. Period Count Register

Range Select Register (OC) This read/write register selects the desired period range and
runs/stops the output detailed in Figure 7. Wheoutput is stopped bsetting the RUNbit to a
0, thedifferentialoutput goes to &ow (0) logic state (i.e., the + is lowand the - is high)When
changing the period range, note that the new range is not applied until a period count is written.




oC

RANGE SELECT REGISTER

Bit| 15 | 14 | 13| 12| 11| 10| 9| 8| 7| 6| 5| 4 3 2| 1| 0
Write Not Used Run  Range Selec
Read Not Used Run  Range Selec

Range Select]l Period Range Selection bit. 2

Run O Run/Stop (1 = run (On), 0 = stop (Off)

50 ns

1us
10 ps

1ms
invalid
invalid

PR RPPRPOOOOI
PR OORRFROO
RrOrororolo

Period Frequency Range

305.2 Hz to 10 Mhz

100 ns 152.6 Hzto 5 Mhz

15.26 Hz to 500 Khz
1.526 Hz to 50 Khz

100 ps 152.6 mHz to 5 Khz

15.26 mHz to 500 Hz

Note: You must subsequently write to the Period Register to cause thaRURBange
Select values to be applied.

Figure 7. Range Select Register
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4.0 OPERATING INSTRUCTIONS
4.1 NORMAL OPERATION

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 528 whenthe switch is in the off
position (marked 1 on shield). Position 8 thie 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.

After installation andpower-up,configure theGeneralStatus/Control Register to thiesired
signalsource. Set thperiod range usinthe Range Select Register. Thes=t the period count
usingthe Period Count register. Thoaitput waveform wll start if the RUNDbit in the Range
Select register was set to a 1. Theputwaveform always starts dhe logic low level of the
cycle. For periodswith long (> 1 secondgycles, thismay bedeceiving, since a change in the
output will not take place until half of the period has expired.

The VXI Configuration Registers do not require any setup.

11
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5.0 TROUBLE ANALYSIS

If a buserror orbus time-outerror occursyerify thatthe logical address switch is properset.
Verify correct program addressing and word size.

If a signalsource does not respongtjlize the modules read backapability to verifythat the
source's registers are correctly seerify thatthe Period Register is written aftewery write to
the Range Select registayen if onlythe RUN bit was changed. Wen diagnosingutput
problems, isolate the module from external loads by removing the connector.

13
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APPENDIX A - BOARD LAYOUT

Insert Board Layout Here
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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 BG10UT* D06

8 D15 BG2IN* D07

9 GND BG20UT* GND
10 - BG3IN* -

11 - BG30UT* -

12 SYSRESET* - DS1*
13 LWORD* - DSO*
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* A03
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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Figure B-2. P2 Pin Configuration




PIN A B C
32 Source 0+ Gnd Source 0-
31 Gnd Gnd Gnd
30 Source 1+ Gnd Source 1-
29 Gnd Gnd Gnd
28 Source 2+ Gnd Source 2-
27 Gnd Gnd Gnd
26 Source 3+ Gnd Source 3-
25 Gnd Gnd Gnd
24 Source 4+ Gnd Source 4-
23 Gnd Gnd Gnd
22 Source 5+ Gnd Source 5-
21 Gnd Gnd Gnd
20 Source 6+ Gnd Source 6-
19 Gnd Gnd Gnd
18 Source 7+ Gnd Source 7-
17 Gnd Gnd Gnd
16 Source 8+ Gnd Source 8-
15 Gnd Gnd Gnd
14 Source 9+ Gnd Source 9-
13 Gnd Gnd Gnd
12 Source 10+ Gnd Source 10-
11 Gnd Gnd Gnd
10 Source 11+ Gnd Source 11-
9 Gnd Gnd Gnd
8 Source 12+ Gnd Source 12-
7 Gnd Gnd Gnd
6 Source 13+ Gnd Source 13-
5 Gnd Gnd Gnd
4 Sourcel4+ Gnd Sourcel4-
3 Gnd Gnd Gnd
2 Source 15+ Gnd Source 15-
1 Gnd Gnd Gnd

Figure B-3. Front Panel Connector
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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 Engineering, Incmayuse and distributany oftheinformation 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.

COMMENTS:

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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