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Instrument Commands

Section 6 — Command Dictionary

Purpose:
Type:

Query
Syniax:

Query

Parameters:

Query
Response:

Description:

Examples:

Related

Commands:

RMS?
Returns the RMS of the waveform segment described by WINDOW.
CQuery only
RMS?
None

The measured valug

This query will return the BMS of a wavelarm segment.

AMS is the root-mean-squared of the wavelorm.

A wavelorm segment is described by WINDOW:LOC, WINDOW:START and
WINDOW:STOP.

Command: RMS?
Response; rRM3 317.7E-03;

WINDOW:LOC, WINDOW:START, WINDOW:STOP
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SET?
Purpose: Returns the complete list of current instrument setups,
Type: Query only
Detfault Value: None
Query Syntax: SET?
Query MNone
Parameters:
Query The response will be all current instrument settings. This response will be ac-
Response: cepled as a command message by the instrumenl. This provides a way to extend

locally stored setlings.
Note that waveform dala is not accessed with this query.

Description: This query relumns the complete instrument sellings.

Examples: Command: SET?

Response: CH1:ACQUIRE:NUM 1;LOC 1;MODE NORMAL . . .;
Related CH1?, CH2?
Commands:
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Instrument Commands

Seclion 6 — Command Dictionary

Purpose:

Type:

Command
Syntax:

Command

Parameters:

Description:

Examples:

Related

Commands:

SuB

Algebraically sublracls two waveforms,

Operational

SUB <socurcel’>, <source2>,<destination>
<sourcel> = specifies the lirst source wavelorm localion

<source2> = specifies the second source wavelorm localion
<deslination> = specilies the resull wavelorm localion

This command allows two wavetorms 1o be algebraically sublracled, using raw

data values.
Command: suB 1,2,3

ADD
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instrument Commands

Purpose:
Type:

Command
Syntax:

Command
Paraimeters:

Default Value:

Description:

Examples:

Related
Commands:

£-94

TMODE

Specities how the TOP voltage will be determined.
Setting

THODE:<argl> [<argl>]

<argi> = { ABSOLUTE | HISTOGRAM | MINMAX ) (HISTOGRAM)
ABSOLUTE - Selects the top value through BTLINES
MINMAX - Sets the top value as the maximum wavelorm value

HISTOGRAM - Selects the histogram distribution method to set the top value.
MNote that MEAN or MODE musl be specitied in the following parameter.

<arg?> = { MEAN | MODE )

MEAN - Sels the TOP value of the waveform to the MEAN value of the hislogram
distribution

MODE - Sets the TOP value of the waveform to the MODE valug {the most
frequently occurring value) of the histogram distribution

HISTOGRAM MODE

This command allows you 1o change the way TOP voltage is determined. Along
with BMODE, Ihis allows control over the way pulse analysis functions and thus
pbtains reliable measuremenls from complex waveforms,

Command: TMODE :HISTOGRAM MEAN;

Command: TMODE:HISTOGRAM MODE;

Commarkd: TMODE :MINMAX;

Command: TMODE: ABSOLUTE; :REFUNITS VOLTS; :BTLINES:TOPLINE -1.0;
BMQDE,

REFUNITS, BTLINES
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Section 8 — Command Dictionary

Purpose:
Type:

Quety
Syntax:

Query

Parameters:

Query
Response:

Description:

Examples:

Related

Commands:

TOP?
Returns the TOP of the waveform segment described by WINDOW.
Query only
TOP?
None

The measured value

This query will relurn the TOP of a wavelorm segment.

Top is the topline voltage representing the nominal lop of the waveform,

A wavelorm segmenl is described by WINDOW.LOC, WINDOW:START and
WINDOW:STOP.

Command: TOP?
Response: TOP 998.1E-03;

WINDOW:LOC, WINDOW:START, WINDOW:STOP
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instrument Commands

Purpose:

Type:

Query
Syntax:

Query

Parameters:

Query
Response:

Description:

Examples:

Related

Commands:

6-98

TOVER?

Returns the TOP OVERSHOOT of the waveform segment described by
WINDOW.

Cuery only

TOVER?

None

The measured value

This query will relurn the TOVER of a waveform segment.

TOVER is 1he percentage of 1op overshoot.

A waveform segment is described by WINDOW:LOGC, WINDOW:START and
WINDOW.STOP.

Command: TOVER?
Response: TOVER 176.2E-03;

WINDOW: LOC, WINDOW:START, WINDOW:STOP
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Event Code: 222 "Sample Interval limited" An invalid sample inlerval has
been selected wilh the CHx : SAMPLE : INTERVAL command. See Table 1-5.
Timebase Capabilities in Section 1 for a list of valid sample rates.

Event Code: 222 "Transfer count adjusted” A data transfer count was

specified with DATA : COUNT that exlended beyond the end of the waveform
record.

Event Code: 222 "Transfer start adjusted" A dala transfer slart was
specilied with DATA: START thatl exlended beyond the end ol the waveform
record.

Event Code: 222 "Trigger delay adjusted™" This error can be generated from
two different sources: a trigger delay has been requested while in equivalent
time mode; or the sample rate was changed to equivalent time while trigger
delay is selected.

Event Code: 222 "Trigger level adjusted” The {ull scale range has been
changed with the CHx : RANGE command thal makes lhe current trigger level in-
valid.

Event Code: 223 "Waveform length truncated” An attempt has been made
to download a waveform inlo the VX4250 thal is longer than specified in the
DATA command.

Event Code: 350 "Too many events" The event gqueue in the YX4250 is five
messages long. This event is placed in the event queue 1o notify the user thal
evenl messages have been lost.

Event Code: 402 "Acqulsition complete” This evenl indicates that a
waveform acquisition has completed and stored in wavelorm memory.

Event Code: 402 "Event Found" This event indicales 1hal a comparison lest
has falled. See the CHx :COMPARE commands for more informalion,

Event Code: 500 "Acqulsiiion pending" This emor is usually the result of a
CHx: START command while the VX4250 is already acquiring dala. In order lo
reslarl the acquisition, the current acquisilion musi complele or can be ter-
minated wilh a CHx : STOP.
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Instrument Commands Sectlion 8 — Command Dictionary

Purpose:

Type:

Default Value:

Query Syntax:

Query
Parameters:

Query
Response:

Description:

Examples:

Related
Commands:

TST?
Invokes exiended self-test and returns lailure information,
Query only
Mone
TET?
None

The number of errors found will be returned as <INTEGER= with a description
of the problem. The response “0, no errors found™ means all tesls pass.

This query invokes the instrument exlended seff-test. The command also has
an extended sel of arguments for use by service technicians to troubleshool the
instrument when il fails. Déetailed information about this extended argument sel
is contained in the Diagnoslics seclion of the Service Manual.

Command: T5T?
Response: 0, selftest complete

MNone

Note:

The internal diagnostics normally take 7—10 seconds to complete.
Some interface device channels will time out prior to the normal
completion of the TST? query. If a normal response is not oblained from
the TST? command, check the time out sefting of the system inlerface
device andfor confrofler before conlinuing troubleshooting.
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WFMCMP?
Purpose: Compares a wavelorm or envelope 1o a reference envelope and returns the
resulls.
Type: Query only
Default Value: None
Query Synlax: WFMCMP?
Query MNone
Parameters:
Query The response will indicate the fotal number of samples with excursions from the
Response: template.

Description: This query will invoke a templale comparison between an acquired signal and a
slored envelope. The source wavelorm is detfined by WINDOW:LOC. and the
bounds of comparison by WINDOW:START and WINDOW.STOP. The template
wavetorm is defined by TEMPLATE:LOC,

If the compare was successlul (i.e.,: no excursions from the envelope were
detecled), the response will be: “WFMCMP 0°.

Examples: Command: WFMCMP?
Response: WEMCME 10;

Related MARGINS

Commands:
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Purpose:
Type:

Default Value:
Query Syntax:

Query
Parameters:

Query
Response:

Description:

Examples:

Related
Commands:

WFMPRE?
Returns scaling information for data returned with CURVE?
CQuery only
Nonhe
WFMPRE?
None

ENCDG - the data encoding scheme (ASCII, RIB, RIP). This is a query only.
NRPT = the number of points in the waveform (2044). This is a query only.
XINCR - the time inlerval between poinls

YMULT - the value of an LSB in volts

YZERO - the offset vollage value

BYTNR — The number of bytes in each binary data field.

PTOFF - The PRETRIGGER offsel in seconds.

This query relums scaling information needed 1o conven raw acquisition dala 1o
real world unils.

Command: WFHPRE?
HESPDHS&: ENCDG ASCII,NRPT 2044,XINCR 100E-6,YMULT .1,YZ2ERO 0;

CURVE
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Purpose:
Type:

Query
Syntax:

Query

Parameters:

Query
Response:

Description:

Examples:

Related

Commands:

6-100

WIDTH?
Relurns the WIDTH of the waveform segment described by WINDOW.
Query only
WIDTH?
None

The measured value

This query will return the WIDTH of a wavelorm segment.

Widlh is the time between lhe first and second mesial points.

A waveform segmenl is described by WINDOW.LOC, WINDOW:START and
WINDOW .STOP.

Command: WIDTH?
Response: WIDTH 1.3;

WINDOW:LOC, WINDOW:START, WINDOW:STOP
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Purpose:

Type:

Command
Syntax:

Command
Parameters:

Default Value:
Query Syntax:

Query
Parameters:

Query
Response:

Description:

Examples:

Related
Commands:

WINDOW

Delines a waveform segment to which waveform measurements will apply.
Selling

WINDOW:<argl> <arg2>

<argis = [ LOC | START | STOP }

LOC - The wavetorm location to be used

START - the slar of the wavelorm segment

STOP - lhe end of the wavelorm segmenl

<arg2> = { <waveform location> | <wavelorm poinl> }
None

WINDOW:<argl>?

<argl> = { LOC | START | STOP }

The measured value

Detines a waveform segment 1o which wavelform measurements will apply. Each
wavelorm location keeps its own slarl and stop parameters. Thus, the segment
defined for locations 1 and 2 may remain different.

Command: WINDOW:LOC 1;START 24;STOP 2024;

Al measuremenis
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Sectlion 6 — Command Dictionary

System Commands

This subsection provides an alphabelical description of IEEE 488.2 common com-
mands supported by the instrument.

System commands are recognized by the preceding * (asterisk) designaling them
as 488.2 common commands.

All 488.2 common commands have versions wilhout the preceding * (asterisk) thal
behave identically (with the exceplion of the *TST? command). The unstarred
versions are intended 1o be used with the VX5520 Siol0 Resource Manager.

*ESE
*ESE?
*ESR?
*IDN?

*OPC

*OPC?

*RCL

*SAV

*SRE
*SRE?

*STB?

*TST?

*WAI

Sels the value in the Event Status Enable register.
Returns the value in the Event Status Enable register.
Relurns the value in the Event Status Register,
Returns “TEK WVX4250,0,<fimnware versions",

Causes the device lo generate lhe operation complele message
when all pending operalions are complete.

Causes the device to put a “1” in the oulpul queue when all pending
operations are complete.

Restores both previously saved channel sequence selups.

Slores both channel sequence selups (steps) in a stored selling
location.

Sets the value in the Service Request Enable register.
Returns the value in the Service Request Enable register.

Returns the value in the stalus byte. (A serial poll would gel Ihe
same information if GPIB).

Same as TST? but relurns only the numeric argument. Zero (0)
indicates no failures; any other number indicates the failure code.

This synchronization command will stop the execution of commands
until both channels have completed their channel sequences.
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System Commands

Purpose:

Command
Syntax:

Query Syntax:

Command
Parameters:

Query
Paramelers:

Descriptlon:

Command
Example:

Query
Example:

Related
Commands:

6-104

*ESE,*ESE?

*ESE sets the Evenl Sialus Enable Register bits.
*ESE? queries 1he selling of the Event Slatus Enable Register bits.

*ESE <integer>
ESE <integer>

*ESE?
ESE?

<integer> An integer in the range of 0—255 that represents 1he desired selling
of the Event Slalus Enable Register bils.

None
If an oul-of-range inleger is enlered for the value of <inleger>, an execulion
error is generaled.

The *ESE? query generales an integer response (in the range of 0—255) thal
corresponds to the bils set in the Event Stalus Enable Regisler.

Nole:

For further information regarding the bif definitions of the Event Slalus
Enable Register, refer to Figure 7-1. Regisler Bit Definitions.

In the following example, the *ESE command sels bits 1 and 2:

*ESE 3

In the following example, the *ESE? query delermines that bils 1, 2, and 6 are
sel:

*ESE?
9;

None
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Purpose:

Syntax:

Parameters:

Description:

Example:

Related

Commands:

*ESR?
Reads the contenis of the Event Stalus Register.
*ESR?
ESR?
Mone

The *ESR? query clears the Event Status Register after reading. The response
1o this query is identical to thal of *ESE?.

Nole:

For furiher information regarding the bit definitions of the Event Status
Register, refer to Figure 7-1.

In the following example, the *ESR? query delermines that bits 1, 2, and 6 are
sel.

*ESR?
8;

MNone
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*IDN?
Purpose: Returns the unique ientification of the instrument.
Syntax: *IDN7?
IDN?

Paramelers: Mone

Description: The V¥X4250 response fo this command is organized inlo four fields identifying
the Manufacturer, Model, and Firmware Level (or equivalent) of the inslrument
and is reported in the form:
TEETRONIX, <model>, 0, <firmware version>
such as:

TEKTRONIX,VX4250,0,CF:B88.1CH BM:1.0;

Related iD7?
Commands:
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*OPC,*OPC?

Purpose: *0pC sels the operation complete bil in the Standard Event Slatus Registerwhen
ihe current operation is complete.
*QPC? queries the VX4250 1o determine if the operalion is complete.

Command *OPC
Syntax: oFC
Query *OPC?
Syntax: oPC?
Command MNone
Parameters:

Query MNone
Parameters:

Description: The *opc command asserls the *opc wilhin the slatus register when both
channels have completed acquisition.

The *cec query relurns a *1” when Lhe operation is complele.

Note:

For further information regarding the bit definitions of the Standard Event
Status Register, refer to Figure 7-1.

Command *0PC
Example:

Cuery *OPC?
Example: 1
Related Mone
Commands;
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System Commands

Purpose:

Syntax:

Parameters:

Description:

Related

Commands:

6-108

Recalls instrument selup.

*RCL <number>
RCL <number>

*RCL

<number> A numeric value, 1—8.

This command recalls the previously saved inslrument setup identified by <num-
bers. <number> is an inleger with a range of 1—8.

*RET,

*SAV
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*SAV

Purpose: Saves the current state.

Syntax: *SAV <number>
SAV <number>

Parameters: <number= A numeric value, 1—8; the deslination location for the Instrument
setup information.

Descriptlon: This command saves the current slate of the VX4250. Note that when power is
interrupled, all saved setups are lost. <number> is an integer with a range ol
1—8, and is user seleclable.

Related *RCL, *RST
Commands:
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Purpose:

Command
Syntax:

Command
Parameters:

Query Syntax:

Query
Parameters:

Description:

Related
Commands:

6-110

*SRE,*SRE?

*SRE sels 1he bits in the Service Request Enable Regisler.
*SRE7 queries the bit settings of the Service Request Enable Register.

*SRE <number>
SRE <number>

<number> Decimal numeric program dala in the range of 0—255. This number,
when rounded to aninleger value and expressed in binary, represents the desired
bit values of the Service Reques! Enable Regisler.

*5RE?
SRE?

Mone

When using the *SrRe command, the value specified for Bit & will be ignored,
(Bit & is always 0.)

The response to the *SrRE? query is an INTEGER in the ranges ol 0—&3 or
128—191. When converted 1o binary, this number represents the current bit
values ol the Service Request Enable Regisler. Bit 6 of the Service Request
Enable Register bit values will always be 0.

Note:

For further information regarding the bit definitions of the Service
Request Enable Register, refer to Figure 7-1.

Mone
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Purpose:

Syntax:

Parameters:

Description:

Example:

Related

Commands:

*STB?

Reads the slatus byte from the Slatus Byle Register.

*5TB?
STB?

MNone

The response 1o lhe *sTB? query is an integer that corresponds 1o the bits sel
in the Status Byte Register.

Notle

For turther information regarding the bit definitions of the Stalus Byte
Register, refer to Figure 7-1.

In the following example, the *sTB? query indicales that bils 1 and 2 of the
Slatus Byte Register are set:

*5TB?
3:

MNone
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System Commands

Purpose:

Syntax:

Paramelers:

Description:

Related

Commands:

6-112

*TST?

Causes the instrumenl to execute its power-up self-test roulines (excluding the
power-up kernel verification tests) and return the number of failures found.

*TET?

MNone

The *1517? command invokes the instrument seff-test and refurns the number

of errors found.

TST?
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Purpose:

Syntax:

Parameters:

Description:

Related

Commands:

*WAI

Sels the operation complele bit in the Standard Event Status Regisler when the
current operation is complete.

*WAI?
WAI?

Maone

This command will asserl the *WATI within the stalus register when both channels
have completed acquisilion.

Note:

For further information regarding the bit definitions of the Standard Event
Status Register, refer to Figure 7-1.

None
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Section 7
Errors, Warnings, and Events

Error and Event Reporting

The VX4250 uses the error and event reporting mechanism described in Section
11 of the ANSIVIEEE-488.2 standard. This error reporting mechanism allows the
user to select the types of emors that are reporled. The user can also set the error
reporling mechanism to provide interrupts when errors or events occur.

An Overview of the Event Reporting Mechanism
The Event Reporing Mechanism gives the user the flexibilily 1o ignore certain
types of evenls, and to specify which type of evenls will result in a service request
interrupt.

Events are divided inlo eight types, as listed in Table 7-1:

Table 7-1. Event Types

Event Mnemeonic | Event Name
FON Power ON
URG User Request
CME Command Error
EXE Execution Error
DDE Device Dependent Error
QyE Query Error
RQC Reques! Control
QPC Operation Complete

Of these eight types, lhe VX4250 supports the CME, DDE, EXE, and OPC evenls.

To betler understand how an event may propagate through lhe Evenl Reporling
Mechanism, refer to Figure 7-1. An evenl will enler the Event Message Mechanism
{as shown al the lop of Figure 7-1) through the Device Event Status Enable
Regisler (DESE). Notice how the DESE is divided inlo eight bits, with each bit
corresponding 1o one of the event types listed in Table 7-1.
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Section 7 — Errors, Warnings, and Events

For an evenl to enter the Event Reporting Mechanism, the event’s type mus! have
a 1 in the appropriate field within the DESE, For example, il the event is an
Execulion Error, lhe EXE bit within the DESE must be sel 1o 1 for the event to be
added to the Event Reporting Mechanism. Otherwise, the event is ignored.

Each evenl is composed of an Event Code and a Even! Message. Table 7-3, later
in this seclion, lists the evenl codes and messages used in the VX4250. If the
event is accepted, two things happen: First, the Event Code and Event message
are placed in the Event Queue which will handle up to five messages. Second,
the appropriate bit is set within the Event Status Register. Note that the bit defini-
tions for the Evenl Stalus Register and the Device Event Stalus Enable Regisler
are the same.

Now that the event has been placed in the Event Message Queue, the user has
the oplion to sel the ESB bit in the Stalus Byte Register (the ESB bit and the
Stalus Byte Register are explained later in this section).

In order to set the ESB bil, the bil representing event type mus! have the cor-
responding bit within the Evenl Stalus Enable Register set lo 1. For example, if
an Execulion Error (EXE) is inthe Evenl Queue, bit 4 of the Evenl Stalus Enahle
Register musl be set to a one for the ESB bit 1o be sel.

MNow thal the Execution Error has propagaled through two enable registers, il has
finally set the ESB bil within the Stalus Byle Register.

Motice that the Stalus Byte Register is paired with an enable register in the same
manner as the Event Stalus Register. (The Status Byte Register is explained in
more delail in the next topic.) Notice that if bit 5 of the Service Request Enable
Regisler is set, the Execution Error now generates a Service Request interrupt.

The manner for handling interrupts from the VX4250 will depend on the type of
slot 0 card being used. See the manual for your slot 0 device for more information.
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Status Byte Reglster and Service Request Enable Reglster

7-4

The Stalus Byte Regisler is the basic error reporting mechanism. Three bits are
defined in the VX4250 status byle. Each of these bils represent a parlicular error
type or event. The Status Byte Register has a companion register called the
Service Request Enable Register which controls the ability of the VX4250 1o
generale a Service Request (interrupt). Each bil in the Status Byle Register has
a corresponding bit in the Service Request Enable Register. In order to generale
{inhibit) a Service Request, 1he corresponding Service Request Enable bit is set
1o 1 (0 to inhibit) as shown in Figure 7-1.

The Stalus Byte Regisler is read via the *STBE? command and cleared with the
*CLS command.

Command Complete. Bil 0 of the stalus byte register is the command complete
bit. This will be set every time a valid command is received by the VX4250, The
use of this bil is restricted Lo slot 0 resource managers that require synchronized
communications.

The Command Complele bit is bil zero in the Stalus Byle Regisler. In order fo
use the VX4250 with a controllar thal requires synchronized communications, bil
0 of the Service Request Enable Regisler must be set to 1.

Message Avallable (MAV). The Message Available bit in the Status Byte Register
indicates the presence of a message in the culput queue of the VX4250. This bit
is set exclusively as a result of a query command.

Event Status Byte (ESB). The Event Status Byle indicates the presence of a
message in the Event Slalus Register {see Event Stalus Register).

RQS/MSS. The RQS bit is set il a Service Request has been generaled.

VX4250 Waveform Tesler Module Instruction Manual



Saction 7 — Errors, Warnings, and Events

Event Status Reglster

The Event Stalus Register contains information regarding the type of Error or Evenl
that has occurred within the VX4250. The ANSINEEE-488 .2 slandard defines eighl
bits wilhin this regisler. As stated previously, lhe VX4250 uses lhe CME, DDE,
EXE, and OPC {event) bil types.

In order for a parlicular event lype to set the ESB bit in the Status Byte Regisler,
the corresponding Event Slalus Enable Register bit musl be sel. This operation
is similar 1o the Status Byle Register. The difference is that the Status Byle
Register generales a Service Request while ihe Event Status Register sets the
ESB bit. Please refer 1o Table 7-3 which documents all of the VX4250 errors and
evenls, and their associated Event Number and Event Status Register bil.

Command Error (CME). The Command Error bit is sel whenever an unrecog-
nized command is received or 488.2 syntax error is detected.

Device Dependent Error (DDE). H1he VYX4250 should ever gel into a slate from
which it musl pedorm a reset, the DDE bit will be sel. This rarely happens.

Executlon Error (EXE). Execulion errors are generaled by program data argu-
menls that are outside the range of the inslrument or a valid message could nol
be execuled due 1o device dependent conditions.

Operatlon Complete (OPC). Operation Complele is bit zero in the Event Status

Register. The ¥X4250 uses this bil to signily one of two events—either an acquisi-
tion is complete, or a measuremenl event has occurred.
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Using the Status/Event Reporiing System Commands

The following 1able describes the commands used o maintain and query data from
the Statlus/Evenl reporting system:

Table 7-2. Status and Evenl Commands

Command Reglster/Queue Description
*STB? Slatus Byte Returmns the Status Byte value,
*SRE Service Request Enable | Sels the Service Requesl Enable

Register. This allows the user to
select which Errors/Event types will
enerate a interrupl.
*SRE? Service Request Enable | Relurns the contents of the Service
Request Register
*ESR? Evenl Stalus Register Returns the contents of the Evenl
Status Regisler. All event types
since the lasl "ESR?, EVENT?,
EVMSG?, or "CLS, will be repored
and the Evenl Stalus Regisler
cleared.
*ESE Event Status Enable Sets the Event Stalus Enable
Register. This allows the user lo
select the event typa(s) that will set
the ESB bil in the Stalus Byte

Register.

*ESE? Event Status Enable Returns the contents of the Event
Stalus Enable Register.

EVENT? | Evenl Queue Returns lhe oldest Event Code in

{he Evenl Queue {See Table 7-3 for
a lisling of event codes).

EVMSG? | Event Queue Relurns the oldest Event Code and
Evenl Message in the Event Queue
{See Table 7-3 for a listing ot event

messages).
DESE Device Event Status Sels the Device Event Status
Enable Enable Register. This allows the

user to select the evenl type lhat will
be placed in the Evenl Queue.

DESE? Device Evenl Stalus Returns the conlents of the Event
Enable Stalus Enable Regisler.
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WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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Example Interrupt Generatlon

As an example, in order to generale an interrupt alter every acquisition cycle, the
appropriate enable bits in three registers must be sel.

First, the acquisition complete inlerrupl is an Operation Complete (OPC) function.
Therefore, the OPC bil of the Device Event Status Enable Register musl be sel
to a one.

Setting the OPC bt In the DESE reglster
Command: DESE 1 Sels the OPC bit in the DESE register

Next, the OPC bit in the Event Status Enable Register must be set.

Setting the OPC bit In the ESE reglster
Command: ESE 1 Sets the OPC bil in the ESE register

Finally, in order for the event to be reporied via an interrupt, the ESB bil in the
Service Reques! Enable Register is set 1o a one.

Setting the ESB bit In the Service Request Enable register
Command: SRE 32  Sels the ESB bit in the SRE regisler

This will allow all acquisition complete messages to generale an internupt to the
controller/siot 0 card. For information on how 1o handle the inlerrupt, refer lo your
controller/siot 0 manual.

Event Queue Length
The evenl reporting mechanism is capable of holding live error messages. If the

event queue overflows, the message “350, Too Many Evenls” will be placed in
the queue.
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Errors, Warnings, and Events

The errors, wamings and events generaled by the VX4250 are listed in Table 7-3
which follows. Event codes can be read using the EVENT? command. Use the
EvVMSG? command to read the event code and its associaled error message (see
Section 5, Command Notation and Formats, in this manual).

Table 7-3. Errors, Warnings, and Events

Event |[Event| Primary Event Secondary Event
# Bit Description Description
0 No events 1o repor
100 | CME | Command error Command not found
100 | CME | Command error llegal identifier after program data separator
200 | EXE | Execution error VX| trigger source error
200 | EXE | Execution error Both trigger sources sel lo XCH
200 | EXE | Execution error ASCI waveform download is not allowed
200 | EXE | Execution error Envelope waveform not valid as source
200 | EXE | Execulion error Odd byle count when BYTNR setto 2
220 | EXE | Parameler error Invalid unils
220 | EXE | Parameter error Invalid parameter(s)
221 | EXE | Settings conflict Trigger coupling nol used
221 | EXE | Settings conflict Trigger level nol used o
221 | EXE | Settings conflict Trigger slope not used
221 | EXE | Settings conflict Trigger source not used
222 | EXE | Data out of range | Invalid reference values
222 | EXE | Data out of range | Invalid save selling s
222 | EXE | Data out of range | Invalid waveform record number .
222 | EXE | Dataoul of range | Invalid window stari/slop value
222 | EXE | Dataoul of range | Wavelorm record zero filled
222 | EXE | Dataoul of range | Channel input range limited
222 | EXE | Data oul of range | Channel oflset vollage adjusted
222 | EXE | Dala oul of range | Dala transler settings adjusted
222 | EXE | Dalaout of range | External trigger level limited
222 | EXE | Dala out of range | Invalid waveform memory segrnent
222 | EXE | Dala out of range | Sample interval limited
222 | EXE | Data out of range | Transfer counl adjusled
222 | EXE | Data out of range | Transfer slart adjusled
222 | EXE | Data out of range | Trigger delay adjusled
222 | EXE | Data out of range | Trigger level adjusted
223 | EXE | Too much dala Wavelorm length truncated
300 | DDE | Internal error
350 Too many events
402 | OPC | Operation complele | Acquisition Complete
402 | OPC | Operalion complele | Evenl found
500 | EXE | Execulionwarning | Acquisilion pending

7-8
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Explanation of ¥X4250 event codes

The event codes, messages, and whal they mean follow. The evenl message lor
each event code has quotation marks around il, e.g., "No events to repon”,

Event Code: 0, "No events to report" This message is the result of a
EVM5G2Z, of, EVENT? commands when the event message queue is emply.

Event Code: 100, "Command not found” Any command unrecognized by
the VX4250 parser will generate this error message. Please nole thal any com-
mands sent after the invalid command and before the EOM will be discarded.

Event Code: 100, "lllegal Identlfler after program data separator” This is
usually the result of a 488.2 syntax ermor.

Event Code: 200, "Envelope waveform not valld as source” Generated by
the pulse measurement roulines when asked to perform pulse analysis on an
envelope wavelorm. Check the WINDOW: LOC command.

Event Code: 200, "VXI trigger source error" Two different VXI backplane trig-
ger sources have been requested. When using the TTLTRG or ECLTRG lines
as lrigger sources, bolh channels must be programmed for the same trigger
line. Check the CHx: TRIGGER: SOURCE command.

Event Code: 200, "Both trigger sources set to XCH" Channel 1 and chan-
nel 2 trigger sources were set to XCH (cross trigger). Check the
TRIGGER: S0URCE command for both channels.

Event Code: 200, "ASCIl waveform download Is not allowed" The VX4250
will not accept waveform data downloaded in ASCII format. Check the
DATA: ENCDG parameter.

Event Code: 200, "Envelope waveform not valld as source” An allempt
has been made to acquire a waveform info a template wavelorm locaton.
Templale compares must be done on two different wavelorm locations. Check
COMPARE : TYPE, COMPARE ;: LOC, and ACQUIRE : LOC commands.

Event Code: 200, "Odd byte count when BYTHNR set to 2" When download-
ing envelope wavelorms, each point must conlain two bytes.

Event Code: 200, “Invalld Unis" This error is the resull of specifying the
wrong type of units 1o REFUNITS commands. Reference units must be percent
or volis.

Event Code: 220 "Invalid parameter{s)” This is a calch all error relurned by
commands that have been passed invalid parameters or an invalid number of
parameters.

Event Code: 221 "Trigger coupling not used” This message warns thal the
trigger coupling applies only 1o the external trigger. The message is generated
if the current trigger source is a VXI backplane trigger. The external trigger cou-
pling will be changed bul will have no affecl. This is a warning only.
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Event Code: 221 "Trigger level not used” If the current Irigger source is a
VXi backplane trigger then adjusting the trigger level has no effect. The value
of the trigger level will be changed if valid. This is a warming only.

Event Code: 221 "Trigger slope not used" Ii the current trigger source is a
VXI backplane irigger then adjusting the trigger slope has no elfecl. The slope
will be changed if valid. This is a waming only.

Evenl Code: 221 "Trigger source not used" If the VX4250 is in trigger
freerun mode, then changing the trigger source will have no effect. The trigger
slope will be changed if valid. This is a warning only.

Event Code: 222 "Invalid reference values” This is the result of program-
ming the reference values, with REFLINES incorrectly. The proximal values
must be less than the mesial value and the mesial value must be less than the
distal value.

Event Code: 222 "Invalld save setting” This emor is generated by the follow-
ing commands: CHx : SAVE, CHx:RECALL, *5AV, and *RCL. Save selling
parameters range from 1 to B,

Event Code: 222 "Invalild waveform record number” The waveform record
requesled in the ApD and suB commands was out of range, Valid values are 1
{hrough 8.

Event Code: 222 "Invalld window stari/stop value" The start and stop
points delined in the wiNDow command were invalid. This is usually the resull
of setting the stard point greater than the stop point.

Event Code: 222 "Wavelomm record zero filled” This occurs when
downloading a waveform into the VX4250. If the wavelorm being downloaded
contains fewer points that specilied by the DaTa command, the remainder of
the record will be zero lilled.

Event Code: 222 "Channel Input range limited" The VX4250 has a fixed
set of full scale ranges lo choose from. This error message results fram selling
CHx : RANGE 1o an invalid value. See Table 1-4. Range, Oflsel, and Trigger
Capabilities in Section 1 of this manual lor a lisling of valid full scale ranges.

Event Code: 222 "Channel offset voltage adjusted” The available offset is
dependent upon the current full-scale range. See Table 1-4. Range, Offset, and
Trigger Capabilities in Seclion 1 of this manual for a lisling of offsel limils ver-
ses lull scale range.

Event Code: 222 "Data transfer setlings adjusted" This indicates an error
has been made when seting up data transfer paramelers wilh the caTa com-
mand. For example, if DATA: START 1024 ; COUNT 2044 1he data requested ex-
ceeds the record lenglh of the VX4250.

Event Code: 222 "External trigger level limited" The external trigger level is
limited 10 -5.12V to 5.08V. Check the trigger source and lrigger level values.

Event Code: 222 "invalld waveform memory segment” Aninvalid

waveform location was selecled. This error is generaled by the paTa and
MARGINS commands.
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Section 8
Maintenance

Introduction

This section provides information on assembling and disassembling the VX4250
module, preventative maintenance, diagnostic information for isolaling failed sec-
lions, and a cable dress drawing.

Static-Sensitive Components

The following precaulions are applicable when performing any maintenance in-
volving inlernal access to the instrument.

Slatic discharge can damage any semiconducior component in this
instrument.

This instrument contains electrical components that are susceptible to damage
from slatic discharge or slalic eleclric fields. When perlorming maintenance, ob-
serve lhe following precaulions 1o avoid component damage:

1.

2.

Minimize handling of static-sensitive components,

Transporl and store slalic-sensilive componen!s or assemblies in their original
containers or in a static shielding bag. Label any packaging that contains
stalic-sensitive componenls or assemblies.

Discharge lhe slalic voltage from your body by wearing a grounded antistatic
wrist strap while handling these components. Servicing slatic-sensitive com-
ponents or assemblies should be performed only at a static-free work station
by qualified service personnel.

Nothing capable ol generating or holding a slatic charge should be allowed on
the work surface.

Use a soldering iron that is connecled to earth ground.

Use only approved antistalic, vacuum-type desoldering tools for component
removal.
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Assembling and Disassembling the VX4250

Tools Required

The following tools are needed to assemble and disassemble the VX4250:

3/16" Nul driver
#1 POZIDRIVE® screwdriver

Disassembly Instructions

Follow these steps 1o disassemble the VX4250 inslrument inlo its tield replaceable

units:

g-2

A. The right side cover is held on by 11 POZIDRIVE screws, eight of which

are on the right side of the inslrument and three of which are on the bollom
of 1he instrument. Remove 1hese screws and lift the righl side cover ofi,

. The L-shaped Inlerface board, located along the op and back of the

instrument, is held in by five standoffs with lock washers. Remove these
wilh the nut driver.

. The Digital Acquisilion board is mountedto its shield, located in the bottom

front comer of the instrument. Remove the seven screws accessible from
the lop of the shield.

. Two cables are aftached 1o J880 and J380, located in the lower righl-hand

corner of {he L-shaped Interface board. Disconnecl these cables by pulling
them out of their jacks.

. Carelully 1itt the back end of the L-shaped Inlerface board approximalely

one inch so that the board clears the standoff located under the upper
righl-hand corner of the shield.

. Disconnect the L-shaped Inlerface board lrom the Digital Acquisilionboard

by pulling 1he L-shaped Interface board towards the top of the instrumenl.
The Digital Acquisition board should stay in place.

. Remove the cables from the front panel BNC connectors. The Digital

Acquisition beard and shield may now be removed from the lefl side cover.

. The Digital Acquisition board is held in place by plastic clips underneath

the shield. Tum the Digilal Acquisition board and shield assembly over
and remove Lhe Digital Acquisition board from the shield by pulling the
clips away from the circuil board. Then the Digital Acquisilion board can
be lifted out of the shield.
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SERVICE SAFETY SUMMARY

Only qualified personnel should perform service procedures. This Service Safety
Summary and the General Safely Summary should be read before performing
sefvice procedures.

DO NOT SERVICE ALONE

Do not perform internal service or adjustment of this product unless another
person capable of rendering first aid and resuscitation is present.

USE CARE WHEN SERVICING WITH POWER ON

To aveid personal injury from high current, remove jewelry such as rings,
walches, and other metallic objects, before servicing the instrument. Do not
touch exposed connections and components while power is on. Disconnect
power before soldering, removing protective panels, or replacing components.

USE CARE WITH COVERS REMOVED

To avoid personal injury, remove jewelry such as rings, walches, and other
metallic objects before removing the cover. Do not touch exposed connections
and components within the product while the power cord is connected.

DO NOT SERVICE WITH INPUTS CONNECTED

Hazardous voltages applied to the input connectors may be present on internal
components. To avoid possible contact with hazardous voltages, disconnect all
input cables from the instrument before removing any covers.
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Assembly Instructions
Hardware Regquired
This list shows the hardware you will need fo reassemble the VX4250 inslrument:

» Lef side cover, with standoffs for the shield and front panel, and with
BNC connectors, cables and handles installed (see Figure 10-1. Exploded
View Drawing).

* Righl side cover

 Shield with plaslic ECB clips atlached (see Figure 10-1. Exploded View
Drawing).

= Digilal Acquisition board

« L-shaped Inlerface board

= 7 - #4 1/4 inch panhead screws

* 5 - 316" hex slandolfs with 4-40 threads, 0.997" long
* 5 - #4 lock washers

* 11 - 4-40 1.88 inch llathead POZIDRIVE screws

Assembly Steps

To reassemble the VX4250, follow these steps:

Overtightening of screws and standoffs may cause damage to the
instrument or fo the part being alfached. In general, all screws and
standoffs should not be tightened to more than 5 inch pounds.

A. Connect the six cables 1o the Digilal Acquisition board as shown in the
cable dress diagram at the end of this section. Cable localions are impor-
tant to maintain signal integrity and to keep cables clear of adjustment
holes.

Note:

Do not attach the cables to the front panel BNC conneclors or the
L-shaped Interface Card yel!

Be carefuf not to bend the signal pin on the Peltola cable connectars
when inserling them. Also, walch for stray wires from the shield of the
cable conneclors which may short to the signal pin.

B. Place the shield upside down in front of you with the large lip poinling up
and away from you. Lay the Digital Acquisition board over the shield wilh
the 48 pin conneclor pointing towards you.
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C. Clip the Digital Acquisition board into the shield with the plastic clips on
the shield. There are three clips on the top of the circuit board and three
clips on the bottom of the circuit board.

D. The clips on the back of the circuit board {on the right it lies in front of
you) should come o the edge of the circuit board. Slide the Digital Ac-
quisition board inlo the clips to align it.

E. Turn the Digital Acquisition board and shield assembly over and put in the
#d screw below the labal for U105 on the shield.

F. Lay the Digital Acquisition card and shiel into the left side cover. Attach
ihe Pellola cables to the front panel BNC conneclors as shown in the
cable dress diagram al the end of this seclion.

G. Slide the Digital Acquisition board and shield inlo place between the
standoffs on 1he left side cover.

H. Lift the back side of lhe Digital Acquisition board and shield approximately
one inch to clear the standofis. Atlach the L-shaped Interface board lo
the Digital Acquisition board at the 48 pin conneclor.

l. Lay the two boards and the shield into place over the standolls.

J. Loosely pul in the remaining six #4 screws on the shield and five standoffs
with #4 lock washers on 1he L-shaped Interface board.

K. With the mounting screws loose, the board sel can be shilled around 1o
assure thal all of the parts line up. Be sure the boltom right-hand cormer
of the shield and the corner ol the L-shaped Interface board and the clips
at thal localion do not overlap.

L. Tighten all of the screws and slandoffs into place.

M. Atlach the trigger cable fo the L-shaped Interface board al J880 and J980.
See Figure 8-1. Cable Dress Diagram, which shows the connections and
where to lay the cables.

N. Place the right side cover over the right side of the inslrurnent and attach
it with the 11 POZIDRIVE screws.

Q. Follow the instruclions for Perdormance Verification in Seclion 9, Checks
and Adjustments.
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Cable Dress Diagram

Figure 8-1 shows where the connectors and VX4250 cables are localed, Table
8-1 lists the connector numbers, cable colors, and conneclions.
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Figure 8-1. Cable Dress Diagram.

Table 8-1. ¥X4250 Cables, Conneclors, and Connectlons.

Connector | Cable Color Connectlon
J101B while with orange CH1 BNC
JI01A while with orange & black CH2 BNC
J3018 white with red CH1 Trig BNC
J301A white with red & black CH2 Trig BNC
J3028 white with brown JEB0
J302A white with black and brown JOB0
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Preventative Maintenance

The VX4250 is designed to require a minimum of periodic prevenlative main-
fenance. The frequency of maintenance depends on the environment where this
product is used.

Accumulations of dirt will reduce the efliciency of heat transler from the com-

ponents. Periodically vacuum dirl and dust from inside the VX4250. Remove heavy
accumulations of dirt with a soft brush.

Troubleshooting

Introduction
The purpose of this troubleshooling topic is help diagnose a problem to the poinl

where the defective Field Replaceable Unit can be idenlified and replaced. The
Field Replaceable Units are lisled in Section 10, Aeplaceable Parts List of Field

Replaceable Units.

Stafic discharge can damage any semiconductor component in this
instrument. When troubleshocting, observe the precautions listed in
Section 8, Maintenance, to avoid damage to the instrument.

Troubleshootlng Alds

It may be helplul lo refer 1o Figure B-2, VX4250 Hardware Block Diagram, near
the end of this section as you check various functional blocks.

Troubleshooting Equipment
The equipment lisled in Table 9-1, Suggested Test Equipment for Calibration and

Performance Verification, or equivalent equipment, may be useful when
troubleshooting this instrumenl.
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Troubleshooting Techniques

The following procedure is intended to help when a failure is suspected in a
padicular function of the inslrument. The firsl check is a visual inspeclion that
should be conducted no malter what the problem may be. The remaining checks
may be selected based on the type of suspected failure. If no paricular functional
block is suspected, then each check should be done in the order presented here.

1. Visual Inspection

A. External Inspection. Inspect the exiernal poriion of the instrument for
damage, wear, and missing parts, using Figure 10-1, Exploded View Drawing
as a guide. Inslruments appearing to have been dropped or olherwise abused
should be checked thoroughly to verify correct operation and performance.

B. Internal Inspection. Inspect the internal porions of the instrument for
damage and wear. Check all cables and conneclors for benl or missing pins
and proper seating. Il any physical damage is identified on either circuit board
assembly, replace that assembly.

2. Power-up Sequence

When power is applied 10 a VX4250 in a VXIbus mainframe with a Slot 0 controller
and Resource Manager, the green READY light should be the only LED lit on the
front panel after all syslem configuration is complete. If this is not the case, follow
ihe flow char in Figure 8-3, Troubleshooling Power-Up Operations, at the end of
this seclion 1o identify the problem.

3. Word Serlal Protlocol

If a problem is suspecled in the Word Serial communication protocol, remove the
VX4250 from the VXIbus system and place another known working, VXIbus mes-
sage-based instrument in the same slot, If Word Serial communicalion works with
this known good inslrument, then replace the Interface board on the VX4250.

4. Fuses
The fuses for the ¥ X4250 reside on the Interface board. Wilh power applied 1o the

instrument, verify that the nominal vollage specified below is present on each side
of the fuse. Fuse localions are identified on the shield covering the Acquisition

board.
Fg40 +12 V
Fa41 12V
Fa42 +5 V
FS60 S22V

5. Bulit-In Sell-Tesis

The VX4250 has 10 built-in sef-tests which run every time the inslrument is
powered up or when the TST? command is received by the instrument. The tesis
and errors are listed in Table 8-2. Nole thal the TsT? command may take up 1o
10 seconds 1o complete.
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Table 8-2. Bullt-In Self-Test Error Codes

# # Test Functlion Possible Errors and Corrective Acllon
1. ROM ROM checksum FAILURE;
Checksum * AReplace the Interface board.
2. Shared Shared Memory FAILURE;
Memory Test * Replace the Interface board.
3. VXI Reglster VXI interface FAILURE;
Tests * Replace 1he Interface board.
4. Acqulsition Acoguisition board not connected;
Board Data Acquisition board data bit stuck;
Test * Check the connections between the Interface board and the
Acquisition board.
See Check 1, Visual Inspection.
* Replace the Acquisition board if no visual problems are found.

9. CH1 CH1 Failed to Start; * Probe the sixth pin (from the front of
Acquisition the instrument) on the top of the 48-pin conneclor between Lhe
Start/Stop Interface board and the Acquisition board. Rerun the self-tesls and

walch for a pulse on this pin. I no pulse is found, replace the Inter-
face board,; otherwise, replace the Acquisition board.
CHL Failed to Stop; "Replace lhe Acquisition board.

B. CH2 CH2 Failed to Start; " Probe the sixth pin (from the front of
Acquisiion the instrument) on 1he top of the 48-pin connector between the
Start/Stop Interface board and the Acquisition board. Rerun the sell-tests and

watch for a pulse on this pin. If no pulse is found, replace the Inter-
face board; otherwise, replace the Acquisition board,
CH2 Failed to Stop; *Replace the Acquisition board.

7. CH1 CH1 timebase test failed to complete at 10 ns;
Real-Timebase CH1 timebase test failed to complete at 25 ns;
Check CH1 timebase test failed to complete at 50 ns;

CHI timebase test failed to complete at 500 ns;
CH] timebase test failed to complete at 5 us;
CH1 timebase test failed to complete at 50 us;
CH1 timebase test failed to complete at 500 us;
*Replace 1he Acquisilion board.

8. CH2 CH2 timebase test failed to complete at 10 ns
HReal-Timebase CH2 timebase test failed to complete at 25 ns;
Check CH2 timebase test failed to complete at 50 ns;

CH2 timebase test failed to complete at 500 ns;
CH2 timebase test failed to complete at 5 us;
CHZ2 timebase test failed to complete at 50 us;
CH2 timebase test failed to complete at 500 us;
*Replace the Acquisition board.

9. CH1 Equivalent- CH1 ET timebase test failed - completed too soon;
Timebase CH1 ET test - failed to complete;

Check *Replace the Acquisition board.

10. CH2 Equivalent- CH1 ET timebase test failed - completed too soon;
Timebase CH1 ET test - failed to complete;

Check ‘Replace the Acquisition board.

8-8
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6. Shared Memory Communication

Shared Memory Communication problems could be altribuled to either system
communication problems or problems in the Shared Memory itself. If the built-in
seli-test for Shared Memory does not indicate emors, altempt D16/A24 com-
municalion with another VXlIbus device in the same skot. If no problems are found,
replace the Inlerface board.

7. VMEbus Inferrupts

The VMEbus Interrupt Bus is highly dependent on the system and ils configuration,
If problems are suspected, first check these syslem-dependent funclions:

A. Malnframe configuratlon. Most VXIbus mainframes require jumper con-
figuration for the Interrupt Daisychain structure. Consult the Configuration sec-
tion of the mainirame user’s manual.

B. Interrupt Handler. The Interrupt Handler is the name of the device intended
lo receive the interrupt generated by Lhe Instrument. Verify the operation of
this device using a know good interrupler in the same slot that the VX4250 is

using.

If the VX4250 VMEbus Interrupter conlinues o have problems, replace the Y X4250
Inlerface board.

8. Sending VXibus Triggers

Sending Triggers to the VXlbus backplane TTLTRGn lines includes system de-
pendencies as well as multiple Field Replaceable Units, Operation of this function
can be lested by applying a signal with a frequency of approximately 1 kHz, and
an amplilude of 80 mV or more centered around 0 V to both CH1 and CH2 inpults,
and then sending the command:

TST? VXITRIGS

Note:

Initiating this test will place triggers on the backplane TTLTAGx fines.
Be sure that these lriggers do not cause problems with other instru-
ments in the mainframe.

If this test fails, the offending Field Replaceable Unit must be found. This should
be done using the selup in which the problem is seen. Firsl, verily that the
TTLTRGn line which the instrument is attempling lo drive is not being used by
another instrument in the system. This can be done by checking the contiguration
and specifications of the olher instruments.
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8-10

It a system dependency is not found, verify that the channel acling as the source
for the trigger is actually able to trigger ftself with the instrument settings in effect.

Nexi, verify that the VX Trigger Routing circuit is receiving Ihe trigger signal. Check
TPa81 {if channel 2 is the source) or TP9B0 (if channel 1 is the source) for frigger
pulses between 0—3 Volts. If the pulses are not seen, replace the cable as-
semblies.

Il no olher problems have been found, replace the Inlerface board.
9, Recelving VXIbus Triggers

Receiving Triggers from a TTLTRGn or ECLTRGn line is also a system and
multiple Field Replaceable Unit funclion. Operalion ol this funclion for the
TTLTRGn lines can be 1ested by applying a signal with a Irequency of approximate-
ly 1 kHz, and an amplitude of 80 mV or more centered around 0 V 1o bolh CH1
and CH2 inpuls, and then sending the command:

TST? VXITRIGS

Note:

Initiating this test will place triggers on the backplane TTLTRGx fines.
Be sure that these Iriggers do nol cause problems with other instiu-
ments in the mairiframe.

if this test fails ar the problem exisls with an ECLTRGn line, the olfending Field
Replaceable Unit must be found. First, verify thal F960 for the -5.2 V supply on
the Inlerface card is inlact by measuring the veollage on each side of it relative 1o
ground. This supply is used when interlacing with the ECLTRGn lines. The fuse
should be replaced it a problem is found.

If the fuse and supply are good, then the problem may exist on either of the two
circuil board assemblies. Using another inslrumenl, provide a steady trigger on
1he trigger line suspecled and contigure the VY X4250 to receive 1hal trigger. Probe
ihe 6th pin (from the front of the instrument) on the top of the 48-pin conneclor
between the Inlerlace board and the Acquisition board. If frigger pulses are nol
present, replace the Interface board. Olherwise, replace the Acquisition board.

10. Other Acquisiion Problems

The fronl panel BNG conneclors and cables can be inlerchanged to tesl for failure.
A common failure in the cables is a bent cenler conductor. If this occurs, simply
bend the cenler conduclor to straighten it; this should solve the problem.

Other problems with acquisition will probably require replacement of the Acquisition
board,
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Section 9
Checks and Adjustments

Introduction

This section presenls Perormance Verilicalion Procedures and Instrument
Calibration for the VX4250.

Static-Sensitive Components

Static Oischarge can damage any semiconductor component in this
instrument.

This instrument contains electrical components that are susceptible to damage
irom slatic discharge or stalic electric lields. When perdorming checks and adjust-
menis, ocbserve lhe precautions listed in Seclion 8, Maintenarnce, to avoid damage
lo the instrument.

VX4250 Calibration

This seclion provides procedures to manually calibrale the VX4250 Waveform
Tester. Calibralion should be performed following repair or during rouline main-
lenance. The recommended calibration interval lor the VX4250 is one year. Many
sleps in the procedure build on each olher; hence, it is necessary to perform lhe
sleps in the order given. As an aid in troubleshooting, a short description of the
effect ol each calibration step is included.
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Test Equipment Required

Table 9-1 contains suggested test equipment for use in calibration and perfor-
mance calibralion. The procedure steps are based on lhe lest equipment listed,
but other equipment which meet these specilicalions may be substituled. Test
resulls, setup informalion, and relaled conneclors and adaptors may be altered if
you use other equipment,

Table 9-1. Suggested Test Equipment for Calibration
and Performance Verification

Description

Minimum Speclficallon

Suggested Instrument

W1 Mainlrame

C or D size
Mainlrame must allow access
{o 1he right side of the inslru-

Tektronix VX1405

ment for probing and adjust-
ment.
Calibration Amplilude (square wave) Tektronix PGS06A in a
Generator from 10 mV o 5V + 0.5% TM500 series
Time Mark Time mark generation from Tektronix TGS01A in a
Generalor 20 ns 1o 1 ps + 0.5% TMS00 series
mainframe
Digilal Multimeter 0.1% DC Accuracy Teklronix DM504A in a
wilh lesl leads min. res. 1 mV on 2 V scale | TM500 series
mainframe

Subminialure
Oscilloscope Probe

200 MHz
Must have 0.095" diameter
barrel to mate with test jacks

Tektronix P6131

Subminiature-to-
miniature Probe Tip
Adapter

Teklronix 013-0202-02

Test Oscilloscope

Teklronix 2465

Leveled Sine Wave
Generalor

300 MHz Analog or DSO

B0myV -55V+ 3%
[rom 50 kHz o 100 MHz
Amplitude flalness = 3%

Tekironix SG503 in a
TM500 series
mainframe

Low Capacitance
Adjustment Tool

Tektronix 003-1364-01

50 £ BNC
Temminalor

Tekironix 011-0043-01

50 2 10X Atlenualor

Tekironix 01 1-0059-93_

(2} Precision BNC

Tektronix 012-0482-00

to BNC 50 02

coaxial cables

BNC T (tee) Tektronix 103-0030-00
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Table 9-1. Suggested Test Equipment for Calibration and
Performance Verificatlon (continued)

Description Minlmum Speclfication Suggested Instrument
{2) Square Pin Tektronix 206-0193-00
Adaplers
VXI Slot 0 Interface | Must support Word Serial Teklronix VX4544 with
and Instrument Prolocol and provide an inler- | VX4250 SoftScope™
Controller aclive *“talker-lislener” demo software
interface

Calibration and Performance Verilication should be perfermed in a VXI mainframe
that allows access lo the adjustimenis, such as a VX1405. Remove the right side
cover of lhe VX4250 and inslall the inslrument in the mosl accessible slot of the
mainframe. (Retfer lo Seclion 8, Maintenance, for disassembly procedures.) Prior
lo calibration, allow the inslrument to reach normal operalion temperature by ap-
plying power for at least 20 minutes.

Several circuits and adjusimenls are referenced to internal voltages. Adjustment
may not be possible if an internal supply is out of lolerance. I an out of tolerance
condition is encountered, first verify that the mainframe voltages are in tolerance.
Refer to the mainframe instruction manual for information on how to vearily ils power
supplies. It the mainframe voltages are within specification and the VX4250 vol-
tages are out of tolerance, the VX4250 must be repaired prior lo continuing with
the calibralion procedure.

Note:

The procedures should be followed in order. Some steps assume
instrument states which may have been set up in previous steps.
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9.4

1. VERIFY POWER SUPPLY YOLTAGES

A. Connect the negative lead of the DMM 1o the TP1005 ground Test Paint
using a square pin adapter.

B. Using the positive DMM lead, touch each test point indicated and verify
that the respective vollage is within the tolerance indicated:

Voltage Test Polnt Min Max
+5 TP1004 4.75 5.25
-12 TP1003 -12.60 -11.40
-5.2 TP1002 -5.25 -4.75

+12 TP1001 +11.40 +12.60

Leave the negalive DMM lead connected to the ground test point lor the
next step.

2. VERIFY REFERENCE YOLTAGES

Internal reference vollages are used by the vertical preampliliers, the trigger level,
and offset circuils.

A. Using 1he posilive DMM lead, verily the following voltages by probing the
indicaled points with Ihe positive DMM lead.

Voltage Test Polnt Min Max

+7.5 U104 pin 2 7475 7.875
(center lead)

-7.5 U105 pin 2 -7.875 7175

{cenler lead)

Leave Ihe negative DMM lead connected to the ground lest paint for the
next step.

3. VERIFY FAST RAMP REFERENCE VOLTAGE
This reference vollage is used in the equivalent fime circuits.
A, Using the positive DMM lead, probe U607 pin 2 (center lead).
B. Verify that the measured vollage is between 2.430 and 2.757 volts.

Leave lhe negative DMM lead connected to the ground test point for the
nexl slep.
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4. VERIFY SLOW RAMP REFERENCE VOLTAGE

This voltage is used as a reference by the DACs which produce the slow ramp
used in the Equivalent Time base.

A. Probe U705 pin 2 (center lead) with the positive DMM lead.
B. Verily that the voltage is belween 3.92 and 4.08 Volls.

C. Remove both DMM leads.

5. VERIFY CURRENT SOURCE REFERENCE VOLTAGE

This reference voltage is used to set the current source that produces the fas!
ramp used in the equivalent time base.

A. Connect the negative lead of the DMM to +12 Volts at TP1002, using a
square pin adapler. Probe UG08 pin 2 (center lead) with the Positive DMM
lead.

B. Verily that the reference voltage is between -7.685 and -8.505 volts with
respect to the +12 Volt supply.

6. ADJUST POSITION (OFFSET) REFERENCE
This adjuslment affecls the gain of the position (ollsel) DACs.

A. Connect the negative DMM lead to the ground test point (TP1005), using
a square pin adapter. Probe U1103 pin 4 wilh the posilive lead.

B. ADJUST R1102 for a DMM reading of 8.000 V + 0.020 V.

Leave Ihe negative DMM lead connected lo the ground test point for the
next step.

7. ADJUST TRIGGER LEVEL REFERENCE
This adjustment affecls the gain of the trigger level DACs.
A. Connect the positive DMM lead to U1103 pin 20.
B. ADJUST R1105 for a OMM reading of 5.120 V + 0.020 V.

Leave the negative OMM lead connected lo the ground test point for the
next step.

VX4250 Wavelform Tester Module Instruction Manual g-5



Section 9 — Checks and Adjustments

8. ADJUST CH 1 & CH 2 POSITION DAC REFERENCE

These adjustiments establish the zero paint of the offset (position) DACSs for each
channel.,

A. Make sure Lhat both channels of the VX4250 are programmed for 0.00 V
offsel. This can be done by cycling the mainframe power, or by sending
the following command:

INIT

B. Connect the positive DMM lead to TP1102 with a square pin adapler.

C. ADJUST R1112 for a DMM reading of 0.000 V + 0.001 V.

D. Connecl the posilive DMM lead to TP1101 with a square pin adapler.

E. ADJUST R1108 for a DMM reading of 0.000 V £ 0.001 V.

F. Remove the DMM lead trom TP1101.

Leave the negative DMM lead connected 1o the ground lesl point for the
next slep.
9. ADJUST CH 1 & CH 2 ADC REFERENCE
These adjustments sel the digilizer relerance vollage for each channel. Because
Irigger level and olfsel {position) gain are not adjusiable, the ADC reference must
be calibrated to a set level and not used 1o adjust vertical gain.

A. Probe 4038 pin 11 with the positive DMM lead (U403B has 28 pins).

B. ADJUST R4058 for a DMM reading of -2.000 V £ 0.010 V.

C. Probe U403A pin 11 with the positive DMM lead (U403A has 28 pins).

D. ADJUST R405A for a DMM reading of -2.000 V + 0.010 V.

Leave the negative OMM lead connected Lo the ground lest point for the
next step.
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10. ADJUST CH 1 & CH 2 STATIC POSITION

These adjustments set the static zero point of the input buffer amplifiers. This
adjusimen! can only be made with the Offset programmed to 0.0 V (as set up in
slep 8), and with no input signal present.

A. Connect the positive DMM lead to TP201B wilh a square pin adapter.
B. ADJUST R2038B for a DMM reading of -1.000 V £+ 0.005 V.

C. Connect the positive DMM lead 1o TP201A with a square pin adapler.
D. ADJUST R203A for a DMM reading of -1.000 V *+ 0.005 V,

E. Remove both DMM leads.

11. ADJUST CH 1 & CH 2 DC BALANCE

DC Balance is adjusted to null out any preamp input current. Input current drawn
by a preamp will interact with the atienuator network, showing up as an offset
voltage into the ADC. The resulting offset voltage will change when different at-
tenuator ranges are selected and can be seen as a "trace shift” on an oscilloscope
screen. By minimizing this "trace shift”, this input current can be balanced between
other offset sources.

A. Remove the attenuator cover from the F6131 subminiature probe and
attach a Subminialure-to-miniature Probe Tip Adapter in ils place. Attach
a ground lead with a .025" square pin jack to the probe as well.

B. Connec! the P6131 subminialure passive probe to CH1 of the TEST
OSCILLOSCOPE.

C, Connect the P6131 passive probe 1ip lo TP201B with a Square Pin Adapl-
er. Connect the ground lead of the P6131 passive probe to TP1005.

D. Set the TEST OSCILLOSCOPE to: Display Mode CH1, 200 ps/division,
100 mV/division, AUTO Trigger Mode, and 20 MHz BW Limil ON. Adjus!
the Vertical Posilion so the trace can be seen on the screen.

E. Set the VX4250 1o the following configuration;

CH1:RANGE 0.4
CH1:3AMPLE : INTERVAL 5E-6
CHY:OFFSET 0

CH1:TRIGGER: SOURCE FREERUM
CH1:STEP:EXIT NEVER
CH1:START
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13. ADJUST CH 1 & CH 2 INTERNAL TRIGGER LEVEL OPERATING
POINT

This adjustment sels the zero offset of the lrigger comparalors when using inlernal
Irigger.

Notla:

This offset is different than the external trigger offset because the vertical
buffer amplifier oulput swing is scaled and cenlered around -1 V while
the external trigger is centered around 0 V.

A. In order to make these adjustments, both channels of the VX4250 must
be set for a lrigger level of 0.0 V, with inlernal lrigger selecled. This can
be done by sending the INIT command.

B. Connect the DMM negative lead to the ground tesl point, TP1005 with a
square pin adapler.

C. Connect the DMM posilive lead to Test Point TP1104 with a square pin
adapter.

0. ADJUST R1130 for a DMM reading of -1.000 V + 0.010 V.

E. Connect the DMM positive lead lo Test Poinl TP1103 with a square pin
adapler.

F. ADJUST R1118 for a OMM reading of -1.000 V + 0.010 V.

Leave lhe negalive DMM lead connected to the ground test point for the
next step.

14, ADJUST CH 1 & CH 2 EXTERNAL TRIGGER LEVEL OPERATING POINT

This adjusiment sels the zero offsel of the trigger comparalors when using external
lriggers.

A. In order to make these adjustments, bolh channels of the VX4250 must
be set for a lrigger level of 0.0 V, wilh external trigger selected. This can
be done by sending the following commands:

INIT
CH1:TRIGGER:SQURCE EXT
CHZ : TRIGGER : SOURCE EXT
CH1:S53TART

CHZ : START

B. Connect lhe DMM posilive lead to Test Poinl TP1104 with a square pin
adapler.

C. ADJUST R1133 for a DMM reading of 0.000 V - +0.010 V.

D. Connect the DMM positive lead lo Test Point TP1103 wilh a square pin
adapler.
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E. ADJUST R1121 for a DMM reading of 0.000 V + 0.010 V.

F. Remove both DMM leads.

15, ADJUST CH 1 & CH 2 LF GAIN COMPENSATICN

These adjusimenls set the gain of the low Irequency drift compensation in the
butter amgplifier.

A. Send the following commands to the VX4250:

CH1:5TOP;RANGE 0.08
CH1;START

B. Set the CALIBRATION GENERATOR to 50 mV, STD amplitude.

C. Connecl the outpul BNC conneclor of the CALIBRATION GENERATOR
through a BNC to BNC cable to a BNC T. Connect the BNC T lo the
WX4250 CHANNEL 1 inpul and lo the CH2 inpul of the TEST OSCILLO-
SCOPE through another BNC cable.

D. Altach a P6131 or equivalent subminialure passive probe to the CH1 input
of the TEST OSCILLOSCOPE,

Note:

Only subminiature probes with a 0.095" barrel will fit in the VX4250
test facks.

E. Sel the TEST OSCILLOSCOPE to: Display Mode CH 1, 200 ps/division,
20 mV/division, AC coupling, CH2 Trigger Source.

F. Set the TEST OSCILLOSCOPE trigger level for a stable lrigger.

G. Remove lhe attenuator cover from the P6131 passive probe. Plug the
bare altenuator cartridge of the probe into tesl jack J201B.

H. ADJUST R2058 for minimum amplitude square wave display on the TEST
OSCILLOSCOPE.

l. Send these comimands to the VX4250:

CH2:5TOP;RARNGE 0.08
CH2:QOFFSET 0
CHZ:START

J. Move |he probe to lest jack J201A.
K. Move the BNC T lo Ihe CHANNEL 2 inpul of the WX4250.

L. ADJUST R205A for minimum amplitude square wave display on the TEST
OSCILLOSCOPE.
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T. ADJUST C606B clockwise il the query response is greater than 100E-09,
or counter-clockwise if the response is less than 100E-09.

U. Repeat steps S and T unlil the measurement is 100E-09 + 1.5E-09
{(98.5E-09 to 101.5E-09).

V. Because RE0TB and C606B interact with each other, repeat steps L
fhrough U above.

W. Remove the TIME MARK GENERATOR cable from the VX4250 CHAN-
NEL 1 Inpul conneclor.

21. LATCH ENABLE DELAY

This step adjusts the clock signal delay between the ADC and the digital latches
on the ADC output. An incorrect setting will cause dala errors which will result in
small spikes in the dala.

A. Send Ihese commands lo lhe VX4250;

CH2:5TOF

CH2 :RANGE 40

CH2 :QFFSET 0

CHZ ; SAMPLE: INTERVAL 10E-9
CHZ : TRIGGER: 50URCE FREERUN
WINDOW:LOC 2

CHZ:S5TEP:EXIT NEVER

CHZ2 :START

8. ADJUST R406A to the fully clockwise position. This is the defaull position
for R406A.

C. Send this query to the VX4250 and read the response:
PK2PK?

D. ADJUST R406A and repeal step C and the adjusiment for a minimum
peak-to-peak measurement. If no change is seen, resel R406A 1o its fully
clockwise position,

E. Send lhese commands to lhe VX4250:

CH1:5TOP

CH1 :RANGE 40

CHL:OFFSET 0

CH1:SAMPLE: INTERVAL 10E-9
CH1:TRIGGER : 50URCE FREERUN
WINDOW:LOC 1

CH1:5TEP:EXIT NEVER

CHL :START

F. Send this query lo the VX4250 and read lhe response:;

PEZPK?
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G. ADJUST R406B and repeat step B and the adjustment for a minimum
peak-to-peak measurement. It no change is seen, reset R406B lo its tully

clockwise position.
Replace the side cover of the VX4250.

This completes the calibration of the VX4250. It is suggested that the Performance
Verificalion procedure be conducied now to verify the calibration.
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VX4250 Performance Verification

This seclion provides procedures to verify the instrument specifications for the
VX4250 Wavelorm Tester. Perflormance verification should be performed following
repair, calibration, or during rouline maintenance.

Test Equipment Required for Performance Verificatlon:

Refer 1o Table 9-1 for a list of suggested lest equipment for use in perlormance
verilication. The procedure steps are based on the 1est equipment listed in Table
9-1; however, other equipment which meet these specilications may be sub-
stituted. Tesl resufts, setup information, and related connectors and adaptors may
be altered if you use other equipment.

The Perdormance Verification procedure should be perdformed after the instrument
has warmed up for at least 20 minutes within the environmental limits listed in
Table 1-3, Environmental and Mechanical Specifications.

Note:

The following procedure assumes that the instrument is in ifs default
power-up state, This state can be initiated by turning the instrument off
and on again, or by issuing the INIT command lo the insirument.

i. Check DC Gain Accuracy

g-22

The DC Gain Accuracy specilicalion covers err¢r in the vertical system from the
front panel 1o the ADC {3% of Signal), error due to quanlization (0.8% of Range),
error in the offset system from the DAC reference lo the ADC (2% of Offset), and
error due to amplifier offset {2 mV). Each procedure attempts 1o test one parl of
the accuracy specification by minimizing the effects of the other pars.

Part 1A: DC Gain Accuracy (Balance) = + 0.8% of Range + 2 mV

A, Attach a 50 © Terminator to the input of CHANMEL 1,
B. Send these commands to the ¥X4250;

CH1:5TCP
CH1:TRIGGER:S0URCE FREERUN
WINDOW:LOC 1

EXTHMODE WINDOW

C. Send the following commands o 1he VX4250:

CH1:STOP;RANGE 0.08
CH1:5TART

VX4250 Waveform Tester Modufe Instruction Manual



Section 8 — Checks and Adjustments

J. Send this query 1o the VX4250 and read the response:
MEAN?
Verify that the response is 0 £ .7018 V.

Part 1C: DC Galn Accuracy (Vertical Gain)
+ 3% of Signal + 0.8% of Range + 2% of Offset £ 2 mV

A. Connect the CALIBRATION GENERATOR to the inpul of CHANNEL 1
with a BNC to BNC cable.

B. Send these commands lo tha VX4250;

CH1:5TOP
CH1:TRIGGER : SOURCE FREERUN
CH1:SAMPLE: INTERVAL 1E-6
WINDOW:LOC 1

C. Set the CALIBRATION GENERATOR oulpul voltage to 50 mV.
D. Send these commands to the VX4250 for selecting Range and Offset;

CH1:RANGE 0.08
CH1:0FFSET 0.0156
CHL:START

E. Send this query to the VX4250 and read the response.
AMPLITUDE?

Record 1the measuremenl relurned in Table 9-3 and verify thal it is within
the specification limils.

F. Repeat steps C through E for all ranges in Table 3-3.
G, Send these commands {o the ViX4250:

CH2:5TOP

CHZ : TRIGGER: SOURCE FREERUN
CH2 : SAMPLE ; INTERVAL lE-&
WINDOW:LOC 2

H. Move the BNC to BNC cable from the CALIBRATION GENERATOR lo
CHANMEL 2.

I. Repeat sleps C through E for all ranges in Table 9-3, substituting cuz for
each instance of CH1.
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Table 9-3. Galn Accuracy Verification - Vertical Amplifier,

Full Scale Difset Cal. Gen. Measured Amplitude Test Limits
Range Value Voltage | CHANNEL 1| CHANNEL 2 Min Max
08 v +0.0156 V 50 mV 45.9 mvV 54.1 mV
08V +0.036 V 50 mV 459 mV | 541 mV
A6V +0.0286 V | 100 mV 93.7mV | 106.3 mV
A6 Y +0.0722 V | 100 mV 93.7 mV | 106.3 my
4V +0.0156 V | 200 mVY 188.8 mY | 211.2mV
AV +0.1805 V | 200 mV 188.8 mv | 211.2 mV
8V +0.1370 V | 500 mVY 4766 mV | 523.4 mV
8V +0.3611 V | 500 mV 476.6 mY | 523.4 mVy
1.6V +0.2739 V 1.0V g55.2mV | 1.045V
1.6Y +0.7222 V 10V 955.2 mVY 1.045 ¥V
4V +0.15856 V 20V 1.906 V 2.094V
4V +1.805 V 20V 1.906 V 2.084 vV
8V +1.307 V 50V 4.784 V 5216V
8V +3.611 V 50V 4.784 V 5216V
16V +2.615 V 100V 957V 10.43 V
16V +7.222 ¥ 100V 957V 10,43
40 V +1.245 ¥ 200V 19.08 V 2092V
40V +18.054 V 200V 18.08 V 2092V

2. Check Bandwidth

8-26

The ¥X4250 Waveform Tesler bandwidlh specification is 100 MHz on all ranges.

A

Send these commands to the VX4250:

CH1:5TCP

CH1:0FFSET O

CH1:TRIGGER: S0OURCE FREERUN
CH1:5AMPLE: INTERVAL 1E-6
CH1:STEP:EXIT NEVER
HINDOW:LOC 1

. Connecl the LEVELED SINE WAVE GENERATOR oulpul via a BNC to

BNC cable and a 50 ©2 Terminator to the VX4250 CHANNEL 1 input
conneclor,

. Send the lollowing commands to the VX4250:

CH1 :RANGE 4
CH1:5TART

. Sel Ihe generator to produce a 50 kHz sine wave. Sel the amplilude of

the generator so that the response from the AMPLITUDE? query is 3.0 V.
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E. Verily that the response from lhe AMPLITUDE? query maintains a voltage
value above 2.1 V as the frequency is increased up to 101 MHz.

Notla:

The SG503 is not capable of providing enough peak-lo-peak voltage
to test the 16 V and 40 V ranges. If this testing is required, a high
frequency leveled source must be found capable of at least 20 Vpp al
100 MHz.

F. Move the cable and 50 & Terminator from the CHANNEL 1 inpul connector
to the CHANNEL 2 input connector.

G. Send lhese commands to the VX4250:

CH1:
CH2;
(OFFSET 0
:TRIGGER : SOURCE FREERUN
:SAMPLE: INTERVAL 1E-6
:STEP:EXIT NEVER

CH2
CH2
CH2
CH2

STOP
sTOP

WINDOW:LOC 2

H. Repeat steps C through E substituling cH2 for CH1 where necessary.

I. Send this command lo the VX4250;

CH2:

3. Timebase Accuracy

STOP

The VX4250 Waveform Tesler Timebase accuracy is + 3% for lhe Equivalent
Time timebases {20 ns/division 1o 1 usidivision), and £ 0.1% for the Real Time
limebases (2 ps/division to 20 s/division).

A, Connect the TIME MARK GENMERATOR to lhe CHAMNNEL 1 input via a
50 2 cable and a 50 2 Terminator.

8. Send these commands 1o lhe VX4250;

CH1
CH1
CH1
CH1
CH1
CH1

:5TOP

:RANGE 1.6
:COUPLING AC
TRIGGER: SOURCE INT
:TRIGGER:LEVEL 0
:OFFSET 0

WINDOW:LOC 1

CH1

:STEP:EXIT MEVER

C. Sel lhe TIME MARK GENERATOR to oulpul a 100 ns Time Mark.

0. Send these commands 1o the VX4250:
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CH1:5TOF
CH1:SAMPLE: INTERVAL 100E-12
CH1:5TART

E. Send this query lo lhe VX4250 and read the response;
PERIOD?

Record the measured value in Table 9-4 and verify lhat il is wilhin Lhe
listed specification.

F. Repeal steps C and D for limebases in Table 9-4 from 250E-12 lo 5E-5.
G. Send lhese commands 1o the VX4250:

CHL1:5TOF

CH2:5TOPR

CHZ2 :RANGE 1.6

CH2 :COUPLING AC

CH2 : TRIGGER: SOURCE INT
CHZ : TRIGGER:LEVEL 0
CHZ :QFFSET 0
WINDOW:LOC 2

CH2 :STEP:EXIT NEVER

H. Move the cable and 50 02 Terminator fromihe TIME MARK GENERATOR
lo the VX4250 CHANMNEL 2 inpul.

|. Repeat steps D through F using each set of seliings and values listed in
Table 9-4, subsliluting cH2 for cHl where necessary.

J. Move the cable and 50 @ Terminalor from lhe TIME MARK GENERATCR
back to the VX4250 CHANMNEL 1 input.

K. Send this command 1o the VX4250:

WINDOW:LOC 1
CHL1:COUPLING DC
CH1:TRIGGER:LEVEL 0.5

L. Set the TIME MARK GEMERATOR to 10 us Markers.
M. Send lhese commands to the VX4250:

CH1:5TOQP
CH1:S5AMPLE : INTERVAL 10E-%9
CH1:START

N. Send this query to the VX4250 and read lhe response:
PERIOD?

Record the measured value in Table 9-5 and verity thal it is wilthin the
limits listed.
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Sample
Rate (sec)

100E-12
250E-12

" S00E-12_|

1E-9
2.5E-9
5E-9

_-—-_"_-_r—

Sample

Rate (sec)
10E-3
500E-6

4, Trigger Sensi!

ik

A.!l.ﬂ

it

VX4250 Wavefc ™

Section 8 — Checks and .

D. Send this query 1o the VX4250 and read the response:
MEAN?
Record the measurement in Table 9-2 and verily that il i
specification limits listed.

Table 9-2. DC Gain Accuracy Verification — Attenuator C

Full Scale Measure Mean Value Ma:
Range CH1 CH2 \
0sv + 215;
16V +3.3
AV + 52
8V + 8.4
16V + 146
av + 34
8y + BB
16 V + 130
W0V + 322

E. Repeat sleps C and D for each voltage range in Table 9-2.
F. Send these commands to the VX4250:

CH2 :STOP

CH2 :TRIGGER:; SCURCE FREERUN

WINDOW:LOC 2
G. Move the 50 © Terminalor 1o the CHANNEL 2 input.

H. Repeat sleps C and D for each voltage range in Table 9-2,
cH2 tor CH1 where necessary.
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Section 10

Replaceable Parts List of
Field Replaceable Units

Introduction

This section provides lists of replaceable mechanical and electrical parts, standard
accessories, a cross index linking manulfacturer code numbers to manufacturers’
names and addresses, and an exploded view drawing of the VX4250,

Replaceable Parts

Replaceable parts are available from or through your local Tekironix, Inc. field
office or represenlative.

Changes to Teklronix instruments are somelimes made 1o accommodate improved
components as they become available, and to give users lhe benelit of the latest
circuit improvements developed al Tektronix. When ordering parts il is important
lo include the part number, serial number, and modilication number (if applicable)
of your instrument with your order.

Il a par you order has been replaced wilh a new or improved par, Tekironix
automaltically will ship you the latesl version of the part, along with installation
instructions. Also, your local Teklronix, Inc. field office or representative may con-
lact you concerning part number changes.

Change information, if any, is located at the rear of this manual.
The figure and index numbers on the Mechanical Parts list on the nex| page refer
to Figure 10-1, The number on Figure 10-1 for each replaceable parl indicales the

part in the parls lisl; e.g., 10-1-1 in the Mechanical Parts List, means the part with
the encircled 1 in Figure 10-1.
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Mechanical Parts List

Fig. & Tekironix SerialMeadel No. Oty MName and Descriplion Mir. Mir Part

Index  Parl No. Effectlve Daconl Code  Mumber

1-1 200-3957-00 i COVER (RIGHT} a00e  200-3957-00
(*""ATTACHINGPARTS""")

-2 211016500 11 SCREW 440 X 188 FLAT 100 DEG 83385 OBD

3 671-2112-00 1 CIRCUIT BD ASSY - L- BOOOZ  671-211200

SHAPED INTERFACE BOARD
(*"*"ATTACHINGPARTS*"")

4 129-1398-00 5  SPACER POST 183 HEX 4-40 80009  129-1388-00
ENDS 0.997 LONG

5 210-1307-00 5 #4LOCK WASHER, 0.1551D; 86028  A384-25N
SPLIT; 0.025 THICK

© 671-2128-00 1 CIACUIT BD ASSY - DIGITAL 80009  671-2128.00
ACQUISITION BOARD

=1 407412200 1 ECB MOUNTING BRACKET - 80009 407-4122-00
SHIELD

8 211-0008-00 7 440 x .25° MACHINE SCREW 93907 OBD

9 344-0132:00 6  PLASTIC ECB GLIP 80009  344-013200

(***ATTACHINGPARTS ")

10 213013800 6  SCREW, SELF TAP; 4-24 x 83385 ©BD
0.188 TYPE B; PAN HEAD

11 200-3958-00 1 COVER (LEFT) 80002  200-3958-00

2 120-140000 6  SPACER POST .{B8HEX 440 80008  129-1400-00

ENDS 0,764 LONG
(*"*ATTACHINGPARTS*"")

-13 210-1307-00 & #4 LOCK WASHER; 0.155 1D, 86928  A3B4-25N
SPLIT; 0.025 THICK
=14 211-D105-00 [ SCREW 4-40 ¥ 188 FLAT 100  B3335 OQBD
DEG
-15 333-37 3100 1 PANEL FRONT ASSY 80009 333-3734-00
{"""ATTACHINGPARTS """}
-16 211-0105-00 3 SCREW 440 X 188 ALAT 100 DEG 683385 OBD
-17 367-0410-00 1 HANDLE; EJECTOR; BOTTOM, 62559  20817-327
W/HARDWARE
(""" ATTACHINGPARTS""")
-18 213-1040-00 1 SCREW, MACHINE m25 x 10; 62558  2110-500
FLAT HD; NI PLT
-19 213-1036-00 1 SCREW; MACHINE m2.5 x 10; 62558  2110-1348
STEELRZING PLT
=20 334-7519-00 i LABEL; VXI; HANDLE; EJECTOR  BO0009  334-7515.00
-21 387041100 1 HANDLE; EJECTOR; TOP, 62559  20817-328
WHARDWARE
(" *ATTACHINGPARTS*'")
-22 213-1040-00 1 SCREW, MACHIMNE m2.5 x 10; 62553  2110-500
FLAT HD¥; NI PLT
-23 213-1035-00 1 SCREW; MACHINE m25 x 10, 62550  2110-133
STEELZING PLT
-24 334-7685-00 1 MARKER; IDENT; TEK ¥X4250 B0003  334-7685.00
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Mechanical Parts List {continued)

Fig. & Tekironix SerlalModel No, Gy MHame and Description Mir. MIr Part

Index Parl Mo. EHectlve Dscont Code Humber

-25 131-1315-01 4 BNC CONN; FEM; REAR 24931 28JR306-1
PELTOLA; WIHARDWARE

-26 213-1035-00 2 MACHINE SCREW M2.5x11 625559 21100-379
Wi COLLAR; SLOT

a7 198-5781-00 i WIRE KIT BOODS 188-5781-00

Electrical Paris List

Chkit Teklronlx Serlel'Model No. Hema and Descriplion Mir. Mir. Parl
Ho. Parl No, Effective Dsconl Code  Number
Fo40 159-0153-00 FUSE, WIRE LEAD 154,125V, FAST BLOW 71400  TRA1T 1/2
Fo41 155015300 FUSE, WIRE LEAD 154, 125V, FAST BLOW 71400  TRAY 1/2
Fo42 159014600 FUSE, WIRE LEAD 7A, 125V, FAST BLOW  T1400 A7

Fosn 159015300 FUSE WIRE LEAD 154, 125V, FAST BLCW 71400 TRAT 112

Standard Accessorles List

Tekiranlx Serlal'Model No. Hame and Descriplion

Parl No. Effective Deconl

070-8340-01 VX4250 INSTRUCTION MANUAL

063-0825-01 35 IN, DISKETTE, VX4250 ISD FOR
TakThs™

063-0826-01 5.25 IN. DISKETTE, VX4250 ISD FOR
TekTMS™

Cross Index: Mir Code Number to Manufacurer

Mir Manulaclurer Address Clty, State, Zip
Code

24831  Specialty Connector Co., ne. 2620 Endress Place Greenwood, IN 46142
62553  SchroH Inc. 170 Commerce Dr. Warsick, Rl 028852430
71400  Bussman Division of Cooper Industries, Inc. 114 Old Stale Rd., P.O. Box 14460 5L Louis, Mo 63178
BOO0Y  Tektronix, Inc. P.O. Box 500 Beaverton, OR 97077
83385  Central Screw Co, 2530 Crescent Or. Broadview, IL 60153
B6928  Seastom Mg, Company, Ing 701 Sonora Avenue Glendale, CA 81201
93007  Tektron, Inc. 600 18th Avenue Rockiord, |L 61108
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VX4250 Exploded View Drawing

Flgure 10-1. ¥X4250 Exploded View Drawing.
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Appendix A
IEEE Standard 488.2 Reference

Command Header Tree Structure

The VX4250 uses compound commands throughout the command sel. When
attempling to understand how a compound command works, it is useful 1o look at
the command as a ree slruclure or hierarchy. This is an example of a compound
command:

CH1:RANGE 4;COUPLING AC;OFFSET 1.4;TRIGGER:LEVEL 0.0;:CH2:RANGE 8
This is the equivalent non-compound command:

:CH1:RANGE 4
:CH1:COUPLING AC
#CH1:0FFSET 14
:CH1:TRIGGER:LEVEL 0.0
:CH2:RANGE &

The colon (:) operalor applies RANGE to the CH1 command. The subsequent
COUPLING, OFFSET, and TRIGGER commands are applied to CH1 by the semi-
colon {3} operalor. The (;:) operalor 1akes the compound command to the fop of
the tree. Graphically, the above command slring looks like the diagram in Figure
A1,

- =
RANGE |  [coupLING | GFFSET] TRIGG—EH] @E@?}

i LEVEL

Figure A-1. Compound command siring diagram.
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CH1 and CH2 are at 1he root of the ¥X4250's command {ree. Commands under
a common Iree element are semicolon separated. In order 10 pop up lo the top
level of the tree, that is, to use a new rool level command, the (;:) notation is used.

Non-Decimal Numeric Program Data

The IEEE Standard 488.2-1987 describes the use ol non-decimal numeric data;
that is, numbers that are in hexadecimal, octal, and binary. Any lime numeric data
is required, the dala can optionally be sent in hex, oclal, binary, or decimal.

Hexadecimal - #Hd..d where d..d is any collection of hexadecimal digils. For
example, CH1:RANGE 1,#H10 will set 1he full-scale range of channel one lo 16
volls.

Octal - #Qd..d where d..d is any colleclion of oclal digils. For example,
CH1:RANGE 1 #Q10 will get the full-scale range of channel ane to 8 volts.

Blnary - #Bd..d where d.d is any collection of binary digils. For example,
CH1:RANGE 1 #8100 will set the full-scale range of channel one 1o 4 volls.
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Appendix B
Pulse Measurement Definitions

Overview
This appendix delines the terms used in pulse measurement. The names and
commands used in pulse measurement wilh the VX4250, along with a description
of each, are listed in Table B-1.
Table B-1. Pulse Measurement Names and Commands
Pulse Measurement
Name Command Description
Maximum Magnitude | MAX? Most positive voltage of a waveform
_Minimum Magnilude | MIN? Mos! negative voltage of a waveform
Middle Magnitude | M1p? Midpoint voltage of a waveform
Top Magnitude TOP? Topline voltage representing the nominal top of the
wavelorm
Base Magnilude BASE? Baseline voftage representing the nominal base of the
wavelorm
_Amplilude AMPLITUDE? | The top — base amplitude (top minus base)
Top Overshool TOVER? Percenlage of top overshoot
Base Overshoot BOVER? Parcentage of base overshootl
Proximal Magnilude | proximMaL? | Typically the 10% magnitude point -
_Mesial Magnitude MESIAL? Typically the 50% magnilude point
Distal Magnitude DISTAL? Typically the 80% magnitude point
Rising Proximal REROXIMAL? | Sample point of the proximal value on a rising edge
Rising Mesial RMESIAL? Sample point of the mesial value on a rising edge
Rising Distal RDISTAL? Sample point of the distal value on a rising edge
Falling Proximal RPROXIMAL? | Sample point of the proximal value on a falling edge
Falling Mesial RMESIAL? Sample point of the mesial value on a falling edge
Falling Distal EDISTAL? Sample point of the distal value on a falling edge
Period Mesial PMESIAL? Sample point of the mesial value used to define a
period
Period PERIOD? Time between the first and third qualified mesial poinis
Widlh WIDTH? The width of the waveform segment
Frequency FREQUENCY? | The inverse of the peniod
Duty Cycle DUTY? The percentage of time the waveform exceeds ils
. mesial value
Rise Time RISE? The time between the rising proximal and distal points
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Pulse Measurement

Name Command Description
Fall Time FALL? The time between the falling proximal and
distal points
Mean Magnitude MEAN? The average magnitude
Waveform Area AREA? The area conlained under a waveform
RMS RMS? The root-mean-squared of the waveform
Waveform Energy ENERGY? The energy confained within a waveform
Gain GAIN? Amplitude gain belween lwo waveforms
Phase FHASE? Phase angle difference between two waveforms

The names and commands for pulse measurement setup, along with their descrip-

tions, are shown in Table B-2.

Table B-2. VX4250 Pulse Measurement Setup

Pulse Measurement Setup

Name Command Description

Waveform Window | wIiNpow Selects waveform location and waveform seg-
ment to apply pufse analysis compultations

Base Determination | BMODE Sefects algorithm used for calculating base

Top Delermination | TMoDE Selects algorithm used for calcufaling top

Proximal Reference | REFLINES:PROXIMAL | Value of the proximal reference point (typically
10%)

Mesial Reference REFLINES:MESIAL Value of the mesial reference point {typically

50%)

Distal Reference REFLINES:DISTAL

Value of the dislal reference paint (lypically
10%)

Reference Units REFUNTS Allows reflines to be described in percent of
amplitude or in absolute magnitude
Extended Mode EXTMODE Mean, Area, RMS, and Energy can be com-

puted over a period or window

8-2
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WX4250 pulse analysis is divided inlo three calegories: magnitude, lime, and
extended, as shown in Table B-3.

Table B-3. VX4250 Pulse Analysls Categories

Magnitude Time Integrated Other
Paramelers Parameters Paramelers Parameters

Top Rise Time Mean Gain* B
Base Fall Time AMS Phase*

Maximum Width Ared

Minimum Period Energy

Top Overshoot Freguency

Base Overshool | Duly Cycle

Mid-Point

Peak-lo-Peak

Proximal B
Mesial

Distal

Amplilude

*Gain and Phase are dual porl measurements,

Method of Computation - Magnitude Paramelers

Maximum (Minimum) Magnltude — The wavetorm within the bounds specilied
by the wivpow command s scanned for the most posilive (negalive) sample.
The value is returned in volts.

Middle Magnitude — The waveform within the bounds speciflied by lhe wInDow
command is scanned for the most positive and negalive samples and the mid-paint
is derived. The value is returned In volts,

Peak-to-Peak — The waveform within the bounds specified by the wInDow
command is scanned for the mosl positive and negalive samples. The peak-to-
peak value is the difference between the maximum and minimum values, The
value is relurned in volts.

Top (Base} Magnitude — This value can be compuled in one of {hree ways. The
simplest melhod is 1o sel Top (Base) equal to Max (Min). A more useful method
is to use the algorithm described in ANSYWEEE Sid 181-1977 where a probability
density histogram is generated on the selected wavelorm {please refer to Figure
B-1). The delault Top (Base) determination methed finds the level of the greatesl
number ol occurrences and scales lo a voltage level. Afternalely, a weighted mean
ol the hislogram is used 1o set the Top (Base). See the TMODE (BMODE) cOM-
mands for selecling Top (Base) deleminalion melhods.
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B-4

[ ||

Figure B-1. Top-Base Determination Using Histogram Moda,

Selecting Top (Base) mode delerminalion requires some knowledge of the
waveform to be measured. A perfecl triangle wavetorm will have an even distribu-
tion of samples. Therelore, the hislogram methods will generate emoneous
readings. The histogram melhods are besl suiled for square-waves and mos!
sinusoids, as shown in Figure B-1.

Amplitude — The difference between the top and base values expressed in volts.

Proximal, Meslal, and DIstal Magnllude — Typically referred to as the 10-50-90
percent relerence points, the proximal, mesial and distal measuremenls return the
magnitude at the specified reference poinl. The reference points are computed
as a percentage of the Top-Base magnitude, as shown in Figure B-2.

Mesial

Proximal

Figure B-2, 10-50-30 Referance Poinis.
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Pulse Magnitude Summary

Itis imporiant 1o note that maximum and minimum are the root of the pulse analysis
functions (as shown in Figure B-3). For any pulse measuremenl, maximum and
minimum are always calculated.

Max
Min

e e Peak-Peak
+ Mid-point

Top
Base

Amplilude

Proximal
Mesial
Distal

o e

Haorizonlal
Reference

3
| PRI SRR S R

Rise, Fall, : RMS, Area
Period, Duty, Mean,
Frequency Energy

T |

Figure B-3. Pulsa Flow Dliagram.

Further, nole thal proximal, mesial, dislal, lime parameters, and exlended
parameters are dependent on the top and base values. The proper selection of
the base and top determinalion method is critical for Ihe above menlioned pulse

parameters 1o be calculated correctly.
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Reference Locatlons (RPROXIMAL, RMESIAL, RDISTAL, FPROXIMAL,
FMESIAL, FDISTAL, PMESIAL) — Reference locations are the basis for deler-
mining time related parameters. Each edge is qualified such that the edge contains
a unique proximal, mesial, and dislal value. The reference location commands
relurn a linearly interpolated value that indicates the sample location of a given
reference location (see Figure B-4).

Maximum
Minimum
/Fms“\[\ ________ Distal
gy
N/FMesial Mesial
mximal
E'ESF?I "

B-6

Horizontal R
Reference H

Flgure B-4. Horlzontal Referances.

Period and Frequency — Period is the time period between the first and third
qualilied mesial points. Frequency is simply the inverse of period.

Duty Cycle — The percentage of lime a waveform is greater than the mesial
value. Duly Cycle is calculated as Pi:%;% *100.
Rise (Fall) Time — The difference between the rising (falling) proximal and distal
points.

Mean — The algebraic mean of the waveform over a period (or oplionally over a

window; see the EXTMODE command).
n

1
Mean is calculated as: - > W

i=1

Area — Area under the waveform over a period (or oplionally over a window; see
the ExTMODE command). Samples above ground add area, while samples below
ground subtraci area.

sf n=1
Area s computed as: 7 * E[WH Wi 1).
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RMS — The root-mean-square of the waveform over a period {or optionally over
a window; see the EXTMODE command).

n=1
RMS is calculated as: % E(m 24+ W2 ,]_

i=1

Energy — The energy of the waveform over a period (or optionally over a window;
see the EXTMODE command).
-S.‘ 2 ﬂ—zi

Energy is calculated as: & (W:ﬂ 1+ W 2]

i=1

Where: S/ is the sample interval
W is the wavelorm element and
i is the sample point index

Pulse Analysls Setup Commands

WINDOW — The VX4250 has eight waveform lecalions. Any of these waveform
locations can be selected for pulse parameler measurement by the WINDOW: LOC
command. For example, WINDOW : LOC 2 direcls the pulse analysis commands 1o
waveform location 2.

Pulse analysis can be performed on a portion of the selected waveform with the
WINDOW: START and WINDOW : STOP commands. For example, the WINDOW: START
100;57T0P 1024 command reslricls pulse analysis to wavelorm samples 100
through 1024.

TMODE (BMODE) Top (Base) determinatlon selection — TMODE (BMODE)
commands are used to selecl the Top (Base) determinalion melhod. Three
methods are provided, MINMAX, HISTOGRAM : MODE, and HISTOGRAM : MEAN,

Reflines (Proximal, Meslal, Distal) — Normally the proximal, mesial, and distal
values are set to 10, 50, and 90 percent of the amplitude. The reference values
are user programmable through the REFLINES command. For example, to
measure rise and fall times between the 20% and 80% points:
REFLINES : PROXIMAL 0.2;DISTAL 0.8,

ExtMode — This command allows greater flexibility with the RMS, Area, Mean,
and Energy calculations. Normally these measuremenls are made over a single
period. Optionally, the measuremenis can be made based on the WINDOW : START
and WINDOW : STOF paramelers. The EXTMODE WINDOW command will direcl RMS,
Area, Mean and Energy cakulalions to be made based on the wInDow informalion.
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Pulse Measurement Calculation within the VX4250

B-8

Il is important 1o understand some of the interdependeancies of the pulse analysis.
Figure B-3 shows the progression of pulse analysis calculations.

Figure B-5. Triangle Waveform and Assoclated Histogram,

The pulse analysis roulines always star by calculating the maximum and minimum
values of the waveform, The maximum and minimum values are saved in memory
to save recalculations,

From the maximum and minimum values, peak-to-peak and midpoinl values are
easily derived.

Mexl, lop and base are calculaled based on lhe Base-Top determinalion mode
selected by the user. Base and Top values are also saved in memory to eliminate
the need for recalculalions.

Nole:

An important note, all remaining pulse parameters depend on the
proper calcufation of top and base. If the lop and base values are
incorrecl, the proximal, mesial, and distal points will also be incorrecl.
Since all reference crossings are derived from the proximal mesial
and distal magnitudes, any time-dependent measurement will be in
errofr.

In most cases, either of the histogram modes for base-lop determination will be
adequate. Again, waveforms such as a triangle waveform will not work well with
histograms (refer 1o Figure B-5). In this case, setling the base-top determinalion
mcde to MINMAX would be appropriate.
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Appendix B — Pulse Measuremen! Definitions

Common Problems and Errors

Pulse Values are wrong — Check the paramelers to the WINDOW command
to insure that waveform location and slart/stop points are correcl. Also, insure that
the desired waveform was acquired and placed in the proper location.

Top/Base are wrong — In addilion to the above, insure thal the baseftop deter-
mination method is correct. Note in Figure B-5 how lhe hislogram methods can
be fooled.

Time and/or Extended Parameler are wrong or not found — In addition fo the
above, insure that three mesial crossings are present. If three mesial crossings
are not available, check the sample rale used 1o acquire the waveform.

Extended Parameters are Incorrect — The extended paramelers (Area, RMS,
Mean and Energy) are calculated over a single peried of the waveform, il a period
exisls. Otherwise, the extended parameters are calculated over the bounds set by
the winpow command. This behavior can be overridden by the EXTMODE com-
mand.
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Appendix C
VXl Rear-Panel Interface

Introduction

The WX4250 rear-panel interface consists of VXIbus connectors P1 and P2. The
pins used by the VX4250 on P1 and the inner row (Row B) on P2 are configured
as delined in the VMEbus Specification, IEEE Standard 1014. The pins used by
the ¥X4250 on the outer rows of P2 (Rows A and C) and P3 are conligured as
defined in the VXfbus System Specification, Revision 1.3, dated July 14, 1988.
The pin assignments used by the VX4250 on these two conneclors are listed in
Tables C-1 and C-2. For detailed information regarding the signals on the pins,
refer to the VMEbus Standard and the VXibus Specification referenced above.

The VX4250 does nof use any VXI Local Bus lines on lhe P2 connector.

Actlve Signal States

An aslerisk (") following a signal mnemonic (as in ACFAIL") denotes the signal is
active when in ils low state.

A signal mnemonic without an aslerisk (*) denoles the signal is aclive when in its
high stale.
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Appendix D — Fast Data Channel Reference

The FDC buifers can be read and written from both the instrument processor and
the WXlbus. This means when you access this memory from the VXIbus, it is
impoartant 1o know the impact this has on instrument operation.

When the channel is unning, acquired wavetormns will be wrilten into 1the waveform
bulfer. Only completed waveforms will appear here—for example, an averaged
waveform is writlen when all acquisitions have been accumulated and divided.
When the channe! is stopped, the wavelorm scaling information will be added 1o
that buffer. Also, whenever SAVE or *SAV commands are issued, the stored setting
area is written.

FDC Commands

FDC Access

0-2

There are four word serial commands associated wilh FOC access:

* FDCBASE?
* FDCSIZE?
* FDCLOAD and FODCLOAD?

In this implementation of FDC, FDCS12ZE? and FRCBASE? provide uselul informa-
tion aboul the localion and size of ihe whole FDC memory or individual bullers.
The FocLoaD and FOCLOAD? commands are provided for compatibility with con-
troller software that may need 1o handshake multiple buffers through the FDC in
olher instruments. In the VX4250, you may access the contents of the bulfers
wilhout lhe FoCLOAD and FDCLOAD? commands.

Please refer lo Section 6, Command Dictionary, for a delailed description ol
FDCSIZE? and FDCBASE? queries and the valid arguments.

As staled earlier, FDCSIZE and FDCBASE provide valuable information aboul the
size and location of the physical buffer. You will need lo use this information when
accessing the FDC memory.

The following procedure should be used when accessing the individual buffers or
the whole FDC memory:

1. Determine the buffer location and size using FDCBASE and FDCSIZE.
2. Slop channel acquisition with “CH1 : STOP; :CH2 : 5TOP; "
3. Peromm a VXlbus read or VXIbus write 10 the shared memory, using the base

address and size information (this slep is conlroller-dependent; therelore, see
the system conlroller manual for direclions on how to do this.)
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Appendix D — Fast Dalta Channel Reference

Note that step 2 is oplional. This insures thal data is not changing in any of the
buffers when the FDC memory is accessed. There may be applications when it is
desirable to access waveform information during acquisition of a repelilive signal.

Do not attempt fo alter the contents of the FDC buffers. This corrupts
the essential data structures that drive the instrument. If this happens,
the results are unpredictable.

The intended use of the FDC is to aliow the instrument to manipulate
the data through buffers, through interpretation of commands and the
acquisition process, and to allow users to fast data access for fast
unloading and reloading.

The information in Figure D-2 provides a detailed dascriplion of the location, size,
and siructure of the FDC bufiers.

0005 —» wim 1 T 4oy e aTele £ a0ie
T ; Auckdiness
il 3 oo | even
Wavalomn wirn 4 : bl dala =
bata S i Evoiope | upper | lower
ESEhbﬁes} wim & B Avoropa dato et | hetiod
wim 7 B itz 8 bits
B00BH s wim & 16 115
ook 1
Wavetorrmn a0 2
scoing scdle 3 -
oo 4 o — 184 bytes eoch
(1472 bytes) peche 8 §
| scges |
scale 7
CO0BH — p———— §
CHITIS % 112 bylee eact)
Instrument
Setups
CHI T8
(1792 bytes)

Figure D-2. Detalled FDC Memory Map.
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