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SignalQuest SQ-XLD
\/ precision microsensors
MEMS ACCELEROMETER
2 & 3 AXIS, SERIAL OUTPUT, CALIBRATED, 1.7 G, 5 G, 16 G, 35 G,
50G,70G
DESCRIPTION

SQ-XLD-2X SQ-XLD-3X

FUNCTION

=  Miniature, low-cost, serial accelerometer

=  Real-time data acquisition performance using a
low cost serial cable

=  Simple menu-driven PC configuration of sampling
parameters

= Adjustable sample rate and filtering in software

APPLICATIONS

= Low cost data acquisition

=  Real time system monitoring

= Motion, tilt, shock and vibration analysis
= Industrial process control

FEATURES

= =+ 1.7 gto+70g models available
= 2.5% accuracy, factory calibrated
= 2 or 3 axis models

= 10 Hz to 1 kHz sampling

= 10 to 13 bit resolution

= DC through 1 kHz bandwidth

=  Direct PC interface cable

The acceleration sensor module performs calibrated
acceleration measurement with digital serial output. Using a
USB or RS232 interface cable (sold separately), it functions
as a self-contained data acquisition system for 2 axis or 3 axis
acceleration, tilt, and vibration measurement.

The PC data acquisition interface software called

Signal VIEW is written in the popular LabVIEW visual
programming language. This offers an easy, menu-driven data
acquisition PC interface. The user can configure various
parameters of the sensor such as sample rate, and digital filter
parameters. More advanced functions such as post processing,
analysis, and algorithm prototyping can be added directly into
the console source code. By coupling real-time data
acquisition with real- time graphical display and signal
processing, the SQ-XLD series accelerometer makes an ideal
platform for real time monitoring or prototyping
accelerometer systems.

3 Axis Acceleration

4+ Shock _&_

Vibration N\NANS
Tilt —

USB to TTL Cable
(RS232 version available)
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ABSOLUTE MAXIMUM RATINGS
PARAMETER MIN TYPICAL MAX NOTES
Voltage on +Vec 03V 58V with respect to GND
Voltage on any input pin 58V with respect to GND
Peak-to-peak supply noise 200 mV
Operating temperature -40°C 85°C
o where 1 g is assumed
Shock survivability 500 ¢ tobe =981 m/s>

Note: Exposure to conditions outside of the Absolute Maximum Ratings may damage the device. Prolonged exposure to
conditions at the Absolute Maximum Ratings may result in degraded performance of the device over time.

ELECTRICAL CHARACTERISTICS

[Test conditions: 3.3v regulator, 25 ° C unless otherwise specified]

PARAMETER MIN TYPICAL MaAX NOTES

Supply voltage 35V 58V with respect to GND
Supply current 1.6 mA 6.0 mA

Input voltage High 20V

Input voltage Low 0.8V

Output voltage High 0.895 x Vee Vee

Output voltage Low ov 0.100 x Vee

PERFORMANCE CHARACTERISTICS

[Test conditions: 3.3v regulator, 25 ° C unless otherwise specified]

PARAMETER MIN NOTES
Acceleration range** +1.5gto£50¢g with respect to GND

Accelerometer resolution**

Alignment accuracy =2

Sample rate 1000 Hz

Accelerometer bandwidth DC-1KHz (configurable from 10
Hzto 1 KHz in
software using moving
average)

Serial communication 115,200 baud

Temperature sensitivity

K3k

**Available using various Analog Device accelerometers including ADX1.203, ADXL103, ADXL320, ADXL330,
ADXL210, ADXL78, and ADXL278 please visit www.analog.com for more information.
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PIN CONFIGURATION

PIN SIGNAL NAME USAGE

1 Ground

2 UART Transmit Digital Output — UART transmit line. Push-pull (not open collector). If not used, solder to
open circuit for mechanical stability. Do not connect to GND or current drain will increase.

3 UART Receive Digital Input — UART receive line. If not used, solder to V+.

4 NC Solder to open circuit for mechanical stability. Do not connect to GND

5 +Vcece Supply

6 NC Solder to open circuit for mechanical stability. Do not connect to GND

7 NC Solder to open circuit for mechanical stability. Do not connect to GND

8 NC Solder to open circuit for mechanical stability. Do not connect to GND

9 NC Solder to open circuit for mechanical stability. Do not connect to GND

10 NC Solder to open circuit for mechanical stability. Do not connect to GND.

11 NC Solder to open circuit for mechanical stability. Do not connect to GND

12 NC Solder to open circuit for mechanical stability. Do not connect to GND

13 NC Solder to open circuit for mechanical stability. Do not connect to GND

14 NC Solder to open circuit for mechanical stability. Do not connect to GND

15 /Reset & Prog 1 Digital Input — Active low reset. Bring low for >10 mS to reset device. If not used, solder
to open circuit for mechanical stability. Do not connect to GND. Also used for FLASH
programming.

16 Prog 2 Digital Input — If not used, solder to open circuit for mechanical stability. Do net connect to
GND. Also used for FLASH programming.

17 NC Solder to open circuit for mechanical stability. Do not connect to GND

18 NC Solder to open circuit for mechanical stability. Do not connect to GND

*Note: Grey boxes indicate a function is available only on a custom application basis. NC means “no connection”.
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SQ-XLD 2 AXis PACKAGES
Uertical Mount Package (UMP) Horizontal Mount Package (HMP)
Top Vieu Side Uieu Side Vieu
€ a

& Iﬂl W( Top Top
== R T L1111 A T
i =n attom

o1 Mk Mk

Front Uieu Side Vieu Top Vieu
B o TP TeYSTATETH
i Frant ook ’é L Top
FrrerriLL R S
ll'!'!'!! :g:g :i T 7 318 k7 89
Sy Esta :
Sample PCB Layout Sample PCB Laycut
I 11 5: 000000080
T "
A\
000000000
A\
DIMENSIONS
DIMENSION MILLIMETERS INCHES DESCRIPTION NOTES
T 10.16 0.40 N/A Pin center to center
L 25.40 1.00 Side length
E 2.54 0.10 Pitch Pin center to center
D 0.80 0.032 Pin diameter
DD 1.00 0.040 Hole diameter
N 1.63 0.064 PCB thickness
S 20.32 0.80 Pin row spacing Not shown on drawing
Updated: 2014-01-21 © SignalQuest, LLC 10 Water St. Tel: 603.448.6266 www.signalquest.com

2014 Lebanon, NH 03766 USA Fax 603.218.6426 info@signalquest.com



http://www.signalquest.com/
mailto:info@signalquest.com

F e

Signal@uest
9\/ precision microsensors

DATASHEET

SQ-XLD

MEMS ACCELEROMETER
2 & 3 AXIS, SERIAL OUTPUT, CALIBRATED, 1.7 G, 5 G, 16 G, 35 G,
50G,70G
SQ-XLD 3 Axis PACKAGE
Horizontal Mount Package (HMP Dim2>
Side Vieuw Side Uieu
T l l I
Top Top
DI d F T Bottom T e
)L
Top Vieuw
Seansaue
L Top s
2000000
Sample PCB Layout
e0oQpocee
800960000
P
DIMENSIONS
DIMENSION MILLIMETERS INCHES DESCRIPTION NOTES
T 10.16 0.40 N/A Pin center to center
L 25.40 1.00 Side length
E 2.54 0.10 Pitch Pin center to center
D 0.80 0.032 Pin diameter
DD 1.00 0.040 Hole diameter
N 1.63 0.064 PCB thickness
H 8.64 0.34 Ortho board height
P 3.30 0.13 N/A
S 20.32 0.80 Pin row spacing Same as ortho board width
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DESIGN, LAYOUT, AND ASSEMBLY CONSIDERATIONS

1. Since the device is a subassembly of surface mount components, it is not suitable for automatic assembly or wave
soldering.

2. Hand soldering of pins or SMT pads is specified for 3 seconds at 218 °C.

Pins labeled NC (no connect) should be soldered to open connection pads / pins for mechanical stability.

4. The designer should test the device’s output voltage through its entire desired angle range during prototyping to
ensure that it is working properly in the application.

5. The device can be mounted vertically or horizontally, but the direction must be oriented correctly to measure the
desired angles.

6. Itis recommended that pins designated “future” be connected for forward compatibility.

@

RESET SOURCES

Power-on Reset and RST pin

When the inclinometer is disconnected from power it reverts to its default settings in Interrogate Mode. It transmits 1 data
packet [10 bytes] after its Warm Up time to indicate that measurements are stabilized.

© SignalQuest, LLC 10 Water St. Tel: 603.448.6266 www.signalquest.com
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SERIAL INTERFACE

A single command can set most commonly-used functions of the device. This is done by sending a new Command Byte to
the device. The lower 7 bits (BIT6 through BITO) are orthogonal, and hence, have no effect on one another. They can be
combined together by adding bits to form single command. All Orthogonal Commands have the Special Function Bit (BIT7)
set to 0.

After each data packet is transmitted, the device returns to its minimum current state until another command is received.

UART FORMAT: 8-N-1
8 data bits, 1 stop bit, no parity, no flow control: 115,200 baud

One byte commands can be sent from the host to control various functions of the device. The following commands can be
sent to the devices via the UART. The data encoding is HEX, not ASCII.

FILTER CONTROL

A digital moving average filter can be enabled with lengths of 2, 10, or 100 points. This feature is useful in reducing noise
and improving resolution with little or no impact on power consumption. Each time the device acquires a data point, this
moving average is updated. Switching the moving average setting causes the entire filter to be initialized with the first new
data value. The time constant of the filter depends on the speed at which samples are requested by the host.

SPECIAL FUNCTION COMMAND OVERVIEW

All Special Function Commands have the Special Function Bit (BIT7) set to 1. The lower bits of any Command Byte sent to
the device are ignored when a Special Function Command is used.

TIMING

New commands should not be sent from the host faster than Sample Rate to avoid overwriting previous commands. The
recommend method to ensure that this does not occur is to send commands in Interrogate Mode and then wait for the
response packet before issuing a new command.

RESET SOURCES

Grounding the device’s power pin for 200 mS will reset the device. When the device is powered on, it will revert to its
default settings. On power up, a single measurement is taken and a single data packet is transmitted. Alternatively, the Reset
Command may be used to force a reset.

. © SignalQuest, LLC 10 Water St. Tel: 603.448.6266 www.signalquest.com
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COMMAND BYTE
BITS USE | BINARY HEX | COMMAND RESPONSE NOTES
, | 10000011 | 0x83 | Reset Device reset Example: Acquire 1
_ = 2 packet as fast as possible —
= 3 g Combine Interrogate Mode
25 & E (0x01) and Average 0
O (0x00). To do this, send
0x01. The response will be
1 data packet after a delay
R d f
& o | Olxx xxx 0x40 ﬁlilsligvzse or Undefined of 1/Sample Rate seconds.
S |33
5 % % Example: Stream packets
8 £ 00XX XXX NA Reserved for Undefined with a 10 point moving
future use average —
Combine Stream Mode
o | oxllxxxx | 0x30 | Reserved for Undefined (0x02) and Average 10
2 future use (0x08). To do this, send
T | T |oxloxxxx | oxpo | Reserved for Undefined 0x0A (formed by adding
R future use 0x02 + 0x08). The
2] 9 = .
A S 0x01 xxxx | Oxlo | Reserved for Undefined response will be 1 data
5 future use packet after a delay of
83 %
& 0x00 xxxx | NA IR 1 Undefined 1/(10*Sample Rate)
future use seconds.
Moving average length
Oxxx I1xx | 0xOC | Average 100 set to 100 points
S Oxxx 10xx | 0x08 | Average 10 Moving average length
= E set to 10 points
B g
on
2 5 Oxxx 01xx | 0x04 | Average 2 Moving average length
M 2 set to 2 points
=
Average 0 No moving average
oo 00xx | NA 1 e fault) filtering
Oxxx xx11 | 0x03 LIRS Undefined
future use
= Replies by streaming
=
= = Oxxx xx10 | 0x02 | Stream Mode packets at Sample Rate
kX S / Average Control
) - packets per second
2 = Interrogate Mode | Repli ith singl
= gate Mode eplies with single
o Gocxx01 | 0x01 (default) data packet
Oxxx xx00 | 0x00 Reserved for Undefined
future use
© SignalQuest, LLC 10 Water St. Tel: 603.448.6266 www.signalquest.com
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SERIAL PACKET FORMAT
BYTE DESCRIPTION NOTES
5 0 Sync byte 1 OxFE
<
g
= 1 Sync byte 2 0xFE
5 X Acceleration
(high byte)
3 X Acceleration o .
(low byte) Format: 16-bit, signed 1nt§ger.
- Output_Value = Acceleration (g)*1000.
o 4 Y Accelerauon For example, a measured acceleration of 0.851 g results in an output value
g (high byte) of 851.
E 5 Y Acceleration
(low byte)
- If no Z axis is present, the values are undefined.
6 Z Acceleration
(high byte)
7 Z Acceleration
(low byte)
£ 8 | Checksum (high) I S
g Format: 16-bit, unsigned integer sum of the 16 bit unsigned integer payload
3 values. The checksum does not include the two sync bytes (OxFE 0xFE).
5 9 Checksum (low)

Updated: 2014-01-21
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SIGNALVIEW SOFTWARE BASIC

OVERVIEW

The Signal VIEW software is designed to be used with SignalQuest’s SQ-XLD series products

= The easy to use, LabVIEW interface provides a real-time interface for the data acquisition system.
= Allows users to configure sampling parameters, view and analyze data, save waveforms, and export data values to a
spreadsheet or text editor.
SAMPLING AND LOGGING
= This area provides the interface for capturing data from the SQ-XLD device.
= Select effective sample rate and ports.

{5 signalVIEW_3.2.vi

Fle Edt Operate Tools Window Help

Access additional tools to zoom, pan, and change history length.

Signal-VIEW"

Communicatian | Perfarmance |

t program to chal

Baud Rate Port Mumber |
=i15200 El

FACTORY USE OMLY
9'15— Bytes to read

Iﬁ Sync (2 byte hex)
9'4— Length data
9'4— Offset checksum
;)ID— Loop delay (ms)
9'1— Iteration attempts

;) 200 Loops between save

Sampling and Logging | Yiewing Saved Data
INSTRUCTIONS:

Select Effective Sample Rate fram the drop down menu (IF alveady running, click. "Stop” contral frst i.e, “red octagon” lacated at top
left of screen)

~Select whether to Log Data while running by using the Log Data switch
~Prass the Run control { 'right arron” located at top left of the windaw)

Advanced Analys\s |

Effective Sample Rate {Hz)

Effective  Approximate
Sample Rate  Resalution
Lower eﬁect\ve rates autormatically 1000 Hz 10 bit
average points together for noise 500 He 10.5 bit
reduction and increased resolution 100 Hz 115 kit
Actual Sample Rate = 1000 Hz [fixed) 10 M2 13 bit

program to

Log data
wh\\e running?

End !

~Right click an chart to change "History Lenght" for display
-Lse toals at top right of chart to 200m and pan
-MOTE: Prassing "CTRL" while zooming changes divection

Record Info ‘

-0.250 -

-0.275

-0.300
-0.325

¢
o
i
i
=]
.

-0.375

Amplitude (g

. ¥ accel
 accel

Al

Sample points

=51
[z2n 4

@ |view b
SignalQuest, Inc g

-
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VIEWING SAVED DATA

B3] signalVIEW_3.2.vi

This area provides the interface for viewing and analyzing saved data

Data values can be exported to a spreadsheet or text editor or saved as a waveform for future analysis.
Access additional tools to zoom, pan, and change history length.

FACTORY LISE OMLY
;)llﬁn— Bytes ta read

lﬁ Sync (2 byte hex)
9'4— Length data
9'4— Offset checksum
9'0— Loop delay (ms)
;)ll— Iteration attemnpts

;) 200 Loops betwesh save

Signal-VIEW™"

Communication | Ferformance |

] program to cha ngs
Baud Rate Port umber
15200 E

Sampling and Logging | Viswing Saved Data

Advanced Analysis |

INSTRUCTIONS:

-Select whether, once the Rle is loaded, it is export as tab delimited file using the Export switch

~Press the "Run” contral [ "right arrow” located at top left of the windaw)

~Press the Losd File bulton to choose a binary (*.DAT) Hl to load. Pressing again wile running will llow another file ko be loaded.
~Press the "Stap" control te end the trisl ('red octagon” locsted at top lek of scraen)

program to
Load
OFF Export o File
| spreadshest
when dane?
~Right click an chart to change "History Lenght" for display =
B et e et e = S Recard Info 3/22/2003: 5:56 PM
-MOTE: Pressing "CTRL" while zooming changes direction ample rate: 1000 Hz
o (B # accel
Sarnple points ﬂﬂﬂl Arnplitade () ﬂﬂﬂ I R I I
| ‘taccl

Amplitude (g)

Sarple points

=181

File Edit Operate Tools ‘Window Help -

"11‘ view |
S|g na IQu est, In C Restart program to change settings B

b;_
I
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ORDERING GUIDE
OPTIONS | CODE | OPTION NOTES
-2X 2 axis
g
< -3X 3 axis
-1.7G 1.7¢g
o -5.0G 5g Special order only.
%ﬂ -16G 16 g Special order only.
~ -35G 35¢g Special order only.
-50G 50g Special order only.
-70G 70¢g Special order only.
o -NP No pins 2 axis version fits inside potting box enclosures (SQ-ENCL-1).
o g 3 axis version requires 2 potting boxes.
-5 - -
g = -HMP Horizontal mount pins
a O
-E RoHS complaint, lead free
[
2 &
23
-Custom | Customer-specific Please contact SignalQuest if you require an option not listed in this

Other
option

requirements

table. For example, various baud rates, setting times, update rates and

voltage regulator options may be available on request.

EXAMPLE PART NUMBER
SQ-XLD-2X-1.7G-NP

ACCESSORIES
PART NUMBER DESCRIPTION
SQ-USB2-TTL =  Self-powering USB cable used to directly connect device to a PC.

Installs a “virtual COM port” on host PC (i.e. COM 3).

Converts PC voltage levels to device voltage levels and supplies power.
Allows multiple devices to be easily connected to a single computer.
Compatible with Signal VIEW real time display and data logging software.
DLL provide for custom application development in VC++, C#, or VB etc.

SQ-RS232-TTL

=  Same as above cable, but external power is required for devices without —LP option.

SQ-ENCL-1

=  Potting box enclosure. Potting box enclosure. Fits models without pins installed (-NP
option). Order one if using SQ-XLD-2X family or two if ordering SQ-XLD-3X family.

Updated: 2014-01-21
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LIMITATIONS AND WARNINGS

LIFE SAFETY

This product is not designed for use in life support and/or safety equipment where malfunction of the product can reasonably
be expected to result in personal injury or death. Buyer uses this product in such applications at Buyer’s own risk and agrees
to defend, indemnify, and hold harmless SignalQuest, LLC from any and all damages, claims, suits, or expenses resulting
from such misuse.

DYNAMIC ENVIRONMENTS

The device is designed to be used to measure angles in a quasi-static environment where external vibrations and accelerations
are kept to a minimum. Digital and analog signal processing methods are employed to reduce the effects of transient
acceleration and small vibrations on the angle reading; however, under dynamic conditions where external accelerations or
vibrations are present, the sensor’s performance may be degraded.

VARIATIONS IN EARTH’S GRAVITY

This device is designed to be used near the earth’s surface only. Substantial changes in gravity will degrade the performance
of the sensor. This device is not intended or qualified to be used in aviation.

TESTING

The performance of each system is verified through build-time testing. Each system is tested before and after factory
calibration to ensure reliable performance.

SYSTEM INTEGRATION TESTING

Thorough testing should be carried out prior to product release to insure system integration has not introduced unforeseen
problems. The system integrator assumes the ultimate responsibility for the safety of the target application.

NOTICE

Information furnished by SignalQuest, Inc is believed to be accurate and reliable. However, this document may contain
ERRORS and OMMISIONS. Accordingly, the design engineer should use this document as a reference rather than a strict
design guideline and should perform thorough testing of any product that incorporates this or any other SignalQuest product.
No responsibility is assumed by SignalQuest, LLC for the use of this information, or for any infringements of patents or other
rights of third parties that may result from its use. Specifications are subject to change without notice. No license is granted
by implication or otherwise under any patent or patent rights of SignalQuest, LLC Trademarks and registered trademarks are
the property of their respective companies.

FURTHER INFORMATION

For pricing, delivery, and ordering information, please contact SignalQuest at (603) 448-6266
For updates on this and other documents, visit our website at www.signalquest.com

. © SignalQuest, LLC 10 Water St. Tel: 603.448.6266 www.signalquest.com
Updated: 2014-01-21 2014 Lebanon, NH 03766 USA Fax 603.218.6426 info@signalquest.com
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