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5D10 Operators

OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for both operating and
servicing personnel. Specific warnings and cautions will be found throughout the
manual where they apply, but may not appear in this summary.

TERMS

IN THIS MANUAL
CAUTION statements identify conditions or practices that could result in damage to
the equipment or other property.

WARNING statements identify conditions or practices that could result in personal
injury or loss of life.
AS MARKED ON EQUIPMENT

CAUTION indicates a personal injury hazard not immediately accessible as one
reads the marking, or a hazard to property including the equipment itself.

DANGER indicates a personal injury hazard immediately accessible as one reads
the marking.

SYMBOLS
IN THIS MANUAL

@ Static-Sensitive Devices.

A This symbol indicates where applicable cautionary or other information is
to be found.

(1 1 1 4

AS MARKED ON EQUIPMENT

; DANGER—High voltage.

@ Protective ground (earth) terminal.

A ATTENTION —refer to manual,

(1 {1 1 ]
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WARNINGS

POWER SOURCE

This product is intended to operate in a mainframe connected to a power source
that will not apply more than 250 volts rms between the supply conductors or
between either supply conductor and ground. A protective ground connection by
way of the grounding conductor in the mainframe power cord is essential for safe
operation.

GROUNDING THE PRODUCT

This product is grounded through the grounding connector of the mainframe power
cord. To avoid electrical shock, plug the mainframe power cord into a properly wired
receptacle before connecting to the product input or output terminals. A protective
ground connection by way of the grounding conductor in the mainframe power cord
is essential for safe operation.

DANGER ARISING FROM LOSS OF GROUND

Upon loss of the protective-ground connection, all accessible conductive parts
{including knobs and controls that may appear to be insulating), can render an
electrical shock.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate this product in an atmosphere of explosive
gasses.

DO NOT OPERATE PLUG-IN UNIT WITHOUT COVERS

To avoid personal injury, do not operate this product without covers or panels
installed. Do not apply power to the plug-in via a plug-in extender.

Vi
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INTRODUCTION

DESCRIPTION

The 5D10 Waveform Digitizer is designed to enhance the capabilities of 5000-series
oscilloscope mainframes. Waveform storage, crt readout, two cursors for point-to-
point measurements, pretrigger viewing, user adjustable viewtime, X-Y display, and
analog plot output are just a few of the features this double-wide plug-in unit
provides.

Waveform storage using digital memory eliminates the need for a storage crt and
allows viewing information which occurred prior to a triggering event. Acquisition
may be halted by a triggering event and automatically restarted at the end of the
user-adjustable viewtime.

A complete numerical display of cursor measurement values, and time base and
amplitude settings is generated by the 5D10 (a readout-equipped mainframe is not
required).

Cursors (movable markers on the displayed waveforms) define exactly what portion
of the signal you wish to measure. Use a single cursor, for numerical readout of
time and amplitude of any point on the digitized waveform, or use two cursors to get
delta (difference) time and amplitude values with accuracies to 1%.

The front panel XY plot output properly connected to an XY recorder provides a hard
copy of all information displayed on the crt, including the graticule, cursor
measurement values and scale factor settings (time and amplitude).

The 5D10 is capable of displaying and storing three channels simultaneously when
used with a dual channel vertical amplifier such as the 5A18N. The Left Plug-In
mode also allows the use of other high performance amplifiers to enhance the
capabilities of the 5D10. The BA26 and the 5A22N differential amplifiers offer high
sensitivity and differential input.

The fault detection circuitry designed into the 5D10 reduces the uncertainty of
servicing this microprocessor oriented plug-in unit. Stimulus stored in ROM
exercises the digital circuitry for signature analysis. This method of locating faults in
complex digital circuitry affords component level repair with a minimum down time,
The self test routine, which is run each time power is applied, assures the operator
that the 5D10 is functioning correctly.

vii
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GENERAL INFORMATION

SEGTION ONE

This section contains a basic content description of both
the Operators and Service manuals, information on
instrument installation, power requirements, packaging for

- shipment, and spec:flcatlons The specification portion

consists of three tables; Electrical, Environmental, and
Physmal Characteristics.

A Standard Accessories list and full-page dimensional
drawing of the 5D10 is contained in this section.
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GENERAL INFORMATION

OPERATORS MANUAL

The Operators Manual is divided into the following four sections:

Section 1—General Information contains content descriptions of the Operators
and Service manuals, instrument description, mainframe and plug-in
compatibility, packaging instructions and instrument specifications.

Section 2—Operating Instructions contains description of all front-panel
controls, connectors and indicators and the crt readout fields generated by the
5D10.

A two part operators checkout procedure provides a basic operating procedure
for the first-time user followed by a systematic demonstration of all front-panel
controls.

Section 3—Applications explains in detail the procedure for making general
oscilloscope measurements using the cursor function followed by some specific
uses such as making color plots, measuring the settling time of a stepper motor
shaft and viewing the events prior to a power supply failure.

Section 4—Instrument Options contains a description of available options,
however, there are no options available at this printing.

| WARNING I

THE SERVICE MANUAL CONTAINS INSTRUCTIONS FOR USE BY
QUALIFIED SERVICE PERSONNEL ONLY. TO AVOID PERSONAL
INJURY, DO NOT PERFORM ANY SERVICING UNLESS YOU ARE
QUALIFIED TO DO S0.

SERVICE MANUAL

The Service Manual is divided into 2 volumes. Volume 1 contains the following:

Section 1—General Information contains content descriptions of the Operators
and Service manuals, mainframe and plug-in compatibility, packaging
instructions and instrument specifications.

Section 2—Operating Instructions contains descriptions of all front-panel

controls, connectors and indicators and the crt readout fields generated by the
5D10.

1-1




General In for matiot}_—5D 10

A two part operators checkout procedure provides a basic operating procedure
for the first-time user followed by a systematic demonstration of all front-panel
controls.

Section 3—Theory of Operation contains basic and general circuit analysis that
will be useful for servicing the instrument.

Section 4—Maintenance describes routine and corrective maintenance
procedures with detailed instructions for replacing assemblies, subassemblies,
and individual components.

Section B—Calibration contains procedures to check the operational
performance and electrical characteristics of the instrument. Procedures also
include methods for adjustment of the instrument to meet specifications.

Section B—Instrument Options contains a description of available options,
however, there are no options available at this printing.

Section 7—Replaceable Electrical Parts contains information necessary to order
replaceable parts and assemblies related to the electrical functions of the
instrument.

Section 8—Diagrams and Circuit Board lllustrations includes detailed circuit
schematics, locations of assembled boards within the instrument, voltage and
waveform information and circuit board component locators.

Section 9—Replaceable Mechanical Parts includes information necessary to
order replaceable mechanical parts and shows exploded drawings which identify
assemblies.

Volume 2 of the Service Manual contains the diagnostics necessary for
troubleshooting the digital circuitry of the 5D10.

INSTALLATION

INITIAL INSPECTION

This instrument was inspected both mechanically and electrically before shipment.
It should be free of mars or scratches and should meet or exceed all electrical
specifications. To confirm this, inspect the instrument for physical damage incurred
in transit and check the basic instrument functions by following the Detailed
Checkout Procedure in Section 2, Operating Instructions. Qualified service
personnel can verify Performance Requirements by referring to the Calibration
section of the service manual. If there is damage or deficiency, contact your local
Tektronix Field Office or representative.

OPERATING TEMPERATURE

The 5D10 can be operated where the ambient air temperature is between 0° and
+45° C and can be stored in ambient temperatures from -55° to +75° C. After

1-2
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storage at temperatures outside the operating limits, allow the chassis temperature
to reach operating limits before applying power.

MAINFRAME COMPATIBILITY

The 5D10 operates in the right vertical and horizontal compartments of any 5000-
series mainframe, however some mainframes may require modification. Refer to
Table 1-1 for 5100-series mainframes that require modification to the Interface
board before the Left Plug-in mode may be used for channel 2 signal acquisition.

WARNING I

Only qualified service personnel are authorized to make modifications.

TABLE 1-1
Mainframe Compatibility
_ Mainframe Serial No. Modific;on No.
5110 - -_below B126109 |
5111 below B134580
5112 N All M45180
. ;13- below B116870 -
51156 below B094140 -

We recommend that all mainframes requiring modification number M45180 also
incorporate modification number M44151 to prevent changes in display vertical
position and gain when the left plug-in is installed or removed. Modifications are
described in the 5010 Service Manual, Volume 1, Maintenance, for use by qualified
service personnel only

If the 5D10 is used in the 5115 storage oscilloscope, the Enhance control must be
rotated fully counterclockwise

When the 5D10 is installed in the 5223 Digitizing Oscilloscope, the mainframe is
used only for real-time displays. The 5223 digitizing functions are inoperative.

If the 5D10 is used in the 5111, 5111A, 5113, 5115, or the 5441 Storage
Oscilloscope, the mainframe should be operated only in the non-storage mode.

We do not recommend use of the LEFT PLUG-IN function when the 5D10 is
installed in the 5223, 5440, 5441, or the 5444 Oscilloscope Mainframes.

1-3
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5000 series
oscilloscope

Bottom
mainframe”

guide

Bottom - ‘

groove Release latches-
pull to remove

*See mainframe compatibility Table 1-1 3696-008

Figure 1-1. Installing the 5D10 in the mainframe.

INSTALLING THE 5D10 IN THE MAINFRAME

The 5D10 is designed to operate in the right vertical and horizontal plug-in
compartments

NOTE
Switch off the mainframe power before installing or removing the

5D10.

To install the 5D10 in the mainframe, align the grooves in the top and bottom of the
instrument with the guides at the top and bottom of the plug-in compartment. Then
push the BD10 in until its front panel is flush with the front panel of the mainframe.
See Figure 1-1.

NOTE

Make sure that both halves of the 5010 are firmly seated against the
mainframe frant panel,

T 00000000000000000000
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General Information—5D10

To remove the unit, pull both release latches simultaneously to disengage the unit
from the mainframe, then pull it from the plug-in compartments leaving the
mainframe on the bench.

PLUG-IN COMPATIBILITY

Any 5000-series amplifier plug-in may be used in the left vertical compartment of
the oscilloscope mainframe as a single-trace signal source for 5D10 channel 2
however, we recommend the incorporation of a noise reduction modification to
some differential amplifier units. The modification number and affected plug-in
units are listed in Table 1-2. For dual-trace acquisition, compatibility considerations
listed in Table 1-3 must be observed.

The 5CT1N Curve Tracer is usable with the 5D 10 (proper acquisition speed must be
selected for proper XY display). However, cursor operation is somewhat difficult,
especially if SAVE REF is selected.

TABLE 1-2
Recommended Modification to Differential Amplifier Plug-ins
Plug-in Serial No. Modification No.
5A13N below B051988 M44783
5A20N all M44686
5A21N below B084949 M44686
TABLE 1-3
Plug-In Compatibility
Operating
Plug-In Conditions Symptom Cause
5A18N Dual Trace; Waveforms Plug-in channel
(SN below 5D10 Sec/Div = distorted. switch settling
B128131) 1 ms or faster. time too slow.
5A18N and 5A26
bA26 may be updated
(SN below with kit, Tektronix
BO51662) Part 040-0963-01
(5A18N) or kit
040-0964-00
{5A26).
5B12N Dual Sweep; Waveforms Plug-in channel
5010 Sec/Div = distorted. switch settling
1 ms or faster. time too slow.

1-5
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TABLE 1-3 (CONT)
Plug-In Compatibility

Operating
Plug-In Conditions Symptom Cause
5A14N Any two Waveforms Plug-in channel
channels on; distorted. switch settling
5010 Sec/Div = time too slow.

1 ms or faster.

Three or four Display 5010 not designed
channels on. smeared to accommodate
or poor three- or four-
quality. channel Left
Vertical
acquisition.
Channel 1 or 2 Display Dual trace
on; and smeared operation requires
Channel 3 or 4 or poor Channel 1 and 2,

on. quality or Channel 3 and 4.

PACKAGING FOR SHIPMENT

If this instrument is to be shipped for long distances by commercial transportation,
we recommend that the instrument be packaged in the original manner. The carton
and packaging material in which your instrument was shipped should be saved and
used for this purpose.

NOTE

Package and ship Plug-ins and Mainframes separately.

Also, if this instrument is to be shipped to a Tektronix Service Center for service or
repair, attach a tag to the instrument showing the following: Owner of the
instrument {with address), the name of a person at your firm who can be contacted,
complete instrument type and serial number, and a description of the service
required.

If the original packaging is unfit for use or not available, package the instrument as
follows:

1. Obtain a corrugated cardboard shipping carton having inside dimensions at
least six inches greater than the instrument dimensions,; refer to Table 1-4 for

carton test strength requirements,

2. Enclose the instrument with polyethylene sheeting or equivalent to protect the
finish of the instrument.

1-6
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TABLE 1-4
Shipping Carton Test Strength
Gross Weight (Ib) - Ca_rton Test Strength (lb)
0-10 ) - N 200
10-30 275 _
- 30-120 ! 375
120-140 ‘ 500

3. Cushion the instrument on all sides by tightly packing dunnage or urethane
foam between the carton and the instrument, allowing three inches of packing
on each side.

4. Seal the carton with shipping tape or with an industrial stapler.

5 Mark the address of the Tektronix Service Center and your return address on
the carton in one or more prominent locations.

SPECIFICATION

The electrical characteristics listed in Table 1-5 apply when the following conditions
are met: {1) Calibration of the instrument must have taken place at an ambient
temperature between +20° and +30° C, (2) the instrument must be allowed a 20-
minute warm-up period, (3) all specifications are valid at an ambient temperature of
0° to +45° C, unless otherwise stated, (4) the instrument must be in an
environment that meets the limits described in Table 1-6.

|

Any applicable conditions not listed above are expressly stated as part of that
characteristic. Environmental characteristics are listed in Table 1-6 and Physical
characteristics are listed in Table 1-7.

TABLE 1-5
Electrical Characteristics

Characteristic Performance Requirement

' VERTICAL SYSTEM

Deflection Factor

Calibrated Steps 1 mV to 20 V per div; 14 steps in a 1-2-5
sequence. Additional position of Channel
2 V /div switch selects signal from Left
Plug-In.

e




General Information—5D10

TABLE 1-5 (CONT)
Electrical Characteristics

Characteristic | Performance Requirement

VERTICAL SYSTEM (CONT)
| -

Deflection Factor {Cont)

Variable Range {Uncal) Continuously variable between steps.
Accuracy
Input to Readout Numbers
1 mV/Div & 2 mV/Div £2%.
5 mV/Div to 1 V/Div 1%
2 V/Div to 20 V/Div 2%,
Input to Crt Graticule 12%.
From Left Vertical Plug-in Add £1% to above specifications.
Added Add +1% to above specifications.
Readout Numbers to CRT +2%.
Bandwidth
Single Channel Suitable for dc to 100 kHz.
Dual Channel Suitable for dc to 50 kHz.
Input
R and C 1 MQ, £0.5%; 47 pF approximately.
Voltage (Maximum) 250 V (dc + peak ac); 260 V ac p-p

at 1 kHz or less,

AC Coupling (-3 dB Point) 10 Hz or less (1 Hz with 10X probe).
Position Range At least +5 div.
Common Mode Rejection Ratio At least 50:1, dc to 100 kHz.

(Add, CH 2 Invert)

Channel Isolation

‘Tanananaonnanoaonononononononaonaom

Input Related At least 80 dB, dc to 100 kHz.

1-8
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TABLE 1-5 (CONT)
Electrical Characteristics

Characteristic

Performance Requirement

VERTICAL

SYSTEM (CONT) |

Channel Isolation (Cont)

Display Related

At least 40 dB, dc to 100 kHz (between
Ch 1 and Ch 2).

At least 34 dB, dc to 100 kHz (between)
left plug-in channels acquired by Ch 2).

Phase Shift
DC to 100 kHz Less than 1.0 degree phase shift
between Ch 1 and Ch 2.
Resolution
XY and ¥Y-T 0.04 div (8-hit digitizer),
HORIZONTAL SYSTEM
Time Base

Calibrated Rates

0.1 ms to 50 sec/div, 18 steps in a
1-2-5 sequence.

Uncalibrated

Accuracy

Continuously variable between steps.

1% (to readout numbers).

External Input

Allows external pulse generator to
determine acquisition rate. Sampling
occurs on negative-going edge of input
pulse.

TTL levels.

Voltage

Frequency (Max) 1 MHz. o
Resolution o - -

X-Y 0.04 div (8-bit digitizer).

Y-T 0.01 div (1024 memory locations shared

among all traces acquired).

1-9
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TABLE 1-5 (CONT)
Electrical Characteristics

Characteristic Performance Requirement

HORIZONTAL SYSTEM (CONT)

POSSIBLE UNDERSAMPLING Indicator lights when fewer than eight

Indicator

Sources

TRIGGERING SYSTEM

Coupling

Sensitivity
+ or - Slope

External

sample pulses occur during interval
between successive threshold crossings
of triggering signal. Depends on Trigger
SOURCE, LEVEL, and SLOPE control
settings.

| Channel 1, Channel 2, Left plug-in (via
mainframe), Line, External.

| De, ac.

100 mV, dc to 50 kHz or pulse width
greater than 5 us. 260 mV, 50 kHz to
250 kHz or pulse width greater than

1 us.

CH 1, CH 2, Left

0.4 div, dc to 50 kHz, or pulse width
greater than 5 us. 1.0 div, 50 kHz to
250 kHz, or pulse width greater than
1 us.

Bi-Slope Trigger

Amplitude, frequency, and pulse width of
+ or — specifications apply to absolute
value of signal (i.e., rectified).

External Input

R and C

Voltage (Max)

TRIG'D Indicator

1 MQ, +2%:; 47 pF approximately,

250 V (dc + peak ac); 260 V p-p ac

at 1 kHz or less.

Indicator lights when triggering signal
passes through threshold.

1-10
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TABLE 1-5 (CONT)
Electrical Characteristics

Characteristic II Performance Requirement

“RECORDER SYSTEM

Penlift

Logic Isolated (floating) switch, SPST; normally
open or normally closed contacts,
internal modification to be performed
only by qualified service personnel.

Voltage (Max) 5V, dc or rms.

Current (Max) 50 mA, dc or rms.

Pen-up (blanking) Duration 180 ms, *20%.

Display Output (X and Y)
Amplitude 0.2 V/div, within 2%.

Speed Accomodates recorders with slew rate
at least 20 inches/second.

TABLE 1-6
Environmental Characteristics
Characteristic l Performance Requirement

Temperature

Operating 0°C to +45°C,

Storage -55°C to +75°C.
Altitude _

Operating To 15,000 feet (4,500 m). Maximum

operating temperature decreases 1°C
per 1,000 feet above 5,000 feet.

Storage To 50,000 feet (15,000 m).
Humidity
Operating and Storage 5 days, per MIL-STD-810C, method

507-1, Procedure 4, except 90-95% RH.
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Environmental Characteristics

Characteristic

TABLE 1-6 (CONT)

Performance Requirement

Vibration

QOperating

Tested to MIL-T-28800B SECT. 4.56.5.3.1
Type 2, Class 5, Style E & F.

Shock

Bench Handling

Tested to MIL-T-28800B SECT. 4.5.5.4.1
Type 2, Class 5, Style E & F,

Tested to MIL-T-28800B SECT. 45.54.4
Type 2, Class b, Style E & F.

Transportation

Vibration and Bounce
(packaged product)

National Safe Transit Assoc.,
Preshipment Test Procedure.

NSTA. PROJECT 1 A-B-1.

Drop (packaged product)

Characteristic

NSTA. PROJECT 1 A-B-2.

TABLE 1-7
Physical Characteristics

Information

Weight

2.3 kg (5 Ib).

Overall Dimensions

See Figure 1-2, the dimensional drawing.

STANDARD ACCESSORIES

.......... cvviieieea .. Operators Manual
................... Service Manual (Volume 1)
............. 5D10 Diagnostic Troubleshooting

Service Manual (Volume 2)

For more detailed information, refer to the tabbed Accessories page at the rear of
5D10 Service Manual, Volume |

1-12
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'OPERATiNG INSTHUCT@NS

This section will familiarize you with the capabilities and
operation of the 5D10 Waveform Digitizer. A thorough
understanding of this information will remove later
uncertainty when operating your equipment.

Familiarization begins with illustrations and descriptions
of all front panel controls, connectors and indicators
followed by explanations of the crt readout fields
generated by the 5D10.

A two-part operators checkout procedure provides a
basic operating procedure for the first-time user followed
by a systematic demonstration of all front-panel controls.
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OPERATING INSTRUCTIONS

CONTROLS, CONNECTORS, AND INDICATORS

All controls, connectors, and indicators required for the normal operation of the
5D10 Waveform Digitizer unit are located on the front panel; however, recorder pen
control and triggering logic can be altered by jumper positioning.

NOTE
Jumper position selectable by qualified service personnel only.
For additional information see Permanent Waveform Records using an X-Y Recorder

in Section 3, Applications, and Triggering Logic in the Detailed Operating
Instructions later in this section.

Figure 2-1 is provided with numbered controls and connectors to identify the control
descriptions that follow.

Foldout for
Front panel controls and connectors
Figure 2-1
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Figure 2-1. Front panel controls and connectors.



Input Connectors—Bnc connectors (CH 1, CH 2) for applying signals to
the amplifiers. A probe coding ring is provided for activating the correct
readout when using a 10X probe.

Input Coupling push-buttons

®

AC—DC—Button pushed 'in’ selects capacitive coupling of the
signal applied to the amplifier. When GND & AC are both ‘in’ the
capacitor precharges to the input signal dc level. The ‘out’
position provides direct coupling of the input signal.

GND—Grounds the amplifier input while connecting the input
signal to ground through a 1 MQ resistor. If ground is pushed
‘in’ during an ERASE operation, then the ground reference data
in the cursor readout system is updated.

POSition Controls—Vertically positions the signal being acquired'.

CAL (Variable Volts/Div)—Provides continuously variable deflection
factors between the calibrated settings of the VOLTS/DIV switch and
extends the deflection-factor range to = 50 volts/division.

VOLTS/DIV (CH 1, CH 2)—Volts per major graticule division. This
control selects the calibrated deflection factors from 1 mV to 20 V/DIV,
14 steps in a 1-2-5 sequence. The LEFT PLUG-IN may be selected as
the amplifier input for CH 2 only.

ACQUISITION AND DISPLAY

=2 & a8u

CH 1—Selects Channel 1 signal to be acquired' and displayed.
CH 2—Selects Channel 2 signal to be acquired' and displayed.

| ADD—Channel 1 and Channel 2 signals are algebraically
added, and the result is acquired' and displayed.

DUAL—Channel 1 and Channel 2 signals are separately
acquired', and displayed as 2 waveforms, in y-t format,

X:CH1, Y:CH2—Channel 1 and Channel 2 signals are
separately acquired' and displayed as one waveform in X-Y
format.

JOIN DOTS—Out position, waveform display consists of dots
representing sampled signal values. In position, vectors are
displayed between sampled signal values. The dots representing
the sampled signal values are not displayed.

'Acquired, is defined as: Sampled, digitized, and stored in memaory.




®

® ® @6

TRIGGERING POSITION—Selects the trigger point on the saved
waveform or defeats triggering (FREE RUN).

After a trigger event is recognized, acquisition continues until enough
data to display a full horizontal trace (refer to Triggering Logic in
Detailed Operating Instructions) has been acquired' then:

in PRE TRIG 7/8 of memory data prior to trigger, 1/8 following is
displayed.

in CTR TRIG 1/2 of memory data prior to trigger and 1/2
following is displayed.

in POST TRIG 1/8 of memory data prior to the trigger and 7/8
following is displayed.

in FREE RUN Acquisition is continuous and stops only when SAVE
or SAVE REF is pushed manually.

TRIGGERING SLOPE, LEVEL, SENSITIVITY —Selects the amplitude
of the window or * excursion that will cause triggering.

SLOPE—Selects + or - triggering slope signal. If both are
pushed in, BI-SLOPE triggering recognizes signal excursion
away from zero in either direction (+-).

LEVEL/SENSITIVITY—With + or - TRIGGERING SLOPE
selected, controls the amplitude point at which triggering
occurs. With BI-SLOPE triggering selected, controls the
sensitivity, or absolute value of signal to cause triggering.

SECONDS /DIV—Selects the sampling rate of the digitizing circuits,
or in EXT position, selects EXT SEC/DIV input.

TRIG’'D indicator—Illluminates when the acquired’ signal is triggered.

COUPLING—Selects ac (button in) or dc (button out) coupling of
triggering signals.

CAL—Selects calibrated or uncalibrated sampling rates. Uncalibrated
sampling rates can be continuously reduced to at least the next
slowest rate.

INVERT—Inverts the Channel 2 signal during acquisition. - symbol in
crt readout indicates inverted setting. Triggering signal is not inverted.

'Acquired, is defined as: Sampled, digitized, and stored in memory.
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