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iSensor® The Simple Solution for Sensor Integration
Evaluation Tool Options

ADIS16220/PCBZ

The iSensor evaluation tools are designed for two purposes:

1. Enable fast connection to SPI-compatible processor systems.

2. Provide simple PC-based tools to demonstrate basic device functions.
ADIS16220/PCBZ, Interface board

1. Provides ADIS16220CCCZ on a small PCB with 2mm connectors.

2. Eliminates the need to solder the LGA package in a prototype process.

3. Connects directly to the PC-USB evaluation system, ADISUSBZ
ADIS16223/PCBZ, ADIS16227/PCBZ Interface boards

1. Provides ADIS16223CMLZ on a small PCB with a 2mm connector.

2. Eliminates the need to develop a prototype board with the mating connector.

3. Connects directly to the PC-USB evaluation system, ADISUSBZ
ADISUSBZ, PC-USB Evaluation System

1. Complete system for demonstrating device function.

2. Saves capture buffer data to Excel-friendly file formats.

ADIS16223/PCBZ
ADIS16227/PCBZ
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iSensor® 1re Simple Solution for Sensor Integration

ADIS16220/PCBZ
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Interface board general-purpose mounting holes. Use M2 (2mm) machine screws. Use these to
manage PCB-level resonance threats.

J1, J2 are dual-row, 12-pin connectors, which enable simple connection to embedded processor
systems with 1mm ribbon cable systems. Hirose Hirose A3-12PA-2SV(71).

C. Use cables for prototype only and keep them as short as possible. SPI serial communications

rely on good signal inteqrity.
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iSensor® The Simple Solution for Sensor Integration

ADIS16220/PCBZ Installation on ADISUSBZ

Installation Steps

1.
2.

Remove ribbon cable & (2) 2mm screws.

Place ADIS16220/PCBZ on the ADISUSBZ, using the
silk screen and four corner mounting holes as a
guide.

Install M2x6mm screws to secure ADIS16220/PCBZ
on the ADISUSBZ. The ADISUSBZ provides 2mm
threaded holes.

Re-install ribbon cable.

Set JP1 to “+3.3V”, it isn’t already in place option to
“+5V” option. Do not plug USB in until completing
ADIS16220 evaluation software installation.
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ADIS16223CMLZ bolted to the interface board using:
Fastener Express p/n FHS1106-412 , flat head 10/32x3/8”.
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e Interface board general-purpose mounting holes.
Use M2 (2mm) machine screws to help manage potential
PCB-level resonance threats.

ADISUSBZ mounting holes.
Use M2 (2mm) machine screws.
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|
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21.8 mm

0—2.9 mm

4

0.0 mm

Electrical interface, J1. Pads provide 14-pins but the ADISUSBZ only accommodates 12 pins.
Populated with a 12-pin, 2x6, 2mm connector. Pins 13 & 14 provide access to DIO1 & DIO2. Can

manually replace J1 with 14-pin version. Example: Hirose A3-14PA-2SV(71).
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iSensor® The Simple Solution for Sensor Integration
ADIS16223/PCBZ, ADIS16227/PCBZ; ADISUSBZ Installation

1. Bend ribbon cable back.

2. Remove M2 screws if they are present.

Place M2x6mm screws in six ADISUSB
mounting holes.

4. Place ADIS1622x/PCBZ onto the ADISUSBZ
and tighten screws.

5. Connect ribbon cable, making sure that it is
aligned with upper 12 pins.

6. Set JP1to “+3.3V”. Do not plug USB in until
after completing ADIS1622x evaluation
software installation.

7 ANALOG
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iSensor® The Simple Solution for Sensor Integration
ADIS1622x/PCBZ Ribbon Cable Interface

ADISUSBZ uses the following

J1/J2 Ribbon Cable Interface Parts cable assembly from Samtec:
\— ASP-140062-01
N . J 1
\ T1 1!
P——= {

o \ - -
l _ Ribbon Crimp Connector

“““““ \ 3M P/N 152212-0100-GB

Ribbon Cable

3M P/N 3625/12 (100m)
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Alternate Use for Best Mechanical Coupling

1.

Remove ADIS1622xCMLZ from ADIS1622x/PCBZ by carefully unplugging the flex
(it can break) and the 10-32 screw on the bottom side.

Cut the interface board down so that the ADIS1622xCMLZ can be mounted to the
test frame using a 10-32 stud or machine screw.

Use the cut down version of the interface board, along with an extended ribbon
cable to still use the ADISUSBZ to capture data into a test PC.

Use 2mm screws to attach the cut-down interface board and 4-40 screws to
mounted the ADISUSBZ.
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iSensor® The Simple Solution for Sensor Integration
ADIS1622x Evaluation Software Installation

WORLD LEADER IN HIGH PERFORMANCE SIGNAL PROC
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ADI Home » Sensors » Inertial Sensors » ADIS16223

ADIS16223: Digital Tri-axial Vibration Sensor

Froduction DATA SHEET

The ADIS16223 iSensor@ is a triple-axis, digital vibration sensor system that

&% Connect with ADI Specialists

combines industry-leading IMEMSE sensing technology with signal processing, n}. Download Data Sheet Rev 0, 06/2010 (pdf 677kB) (About Dats Sheets)

data capture, and a convenient serial peripheral interface (SPI). The SPI and data
buffer structure provide convenient access to wide-bandwidth sensor data. The
22 kHz sensor resonance and 72.9 kSPS sample rate provide 3

frequency .. More »

- Technical Documentation - Evaluation Boards & Kits

= Quality and Reliability Information

¥| Samples & Purchase | Packaging

= Lead(Pb)-Fjee Data
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ADIHome » Sensors » Inertial Sensors > ADIS16223 » Evaluation Boards & Kits

L?1 EVALUATION BOARDS & KITS — ADIS16223 : Digital Tri-axial Vibration Sensor

& Connect with ADI Specialists

Evaluation Boards/Tools (4)

ADIS1622x Evaluation BoardTool Overview (pdf, 1092 kB)
This provides an overview of each evaluation tool, along with tips for getting started with them quickly.

ADIS1622x Evaluation Software (zip, 1826 kB)
Backaoe enable "

emonstration of the ADIS1622x product family, when used with th

ADISUSBZ iSensor® PC-USB Evaluation System (Preliminary Rev. Pra) (pdf, 1122 kB)
This system enables basic ADIS16:00 device evaluation using a PC-USB interface

National Instruments LabVIEW Based I°C and SPI Drivers for ADI iSensor Products

e ADISUSB evaluation system.

10

The ADIS16220, ADIS16223, and ADIS16227
have their own demo/evaluation software
packages, which can be downloaded from
each product’s web page at
www.anhalog.com.

Use the following steps to download, install,
and get the evaluation software running.
Each package will use a similar setup, with
differences noted in the following steps.

NOTE: The demo/evaluation software
packages use a driver set that is not
currently compatible with Windows Vista
and Windows 7. Use a machine with
Windows XP operating system.

1. Go to home page, for example:
www.anhalog.com/ADIS16223

Click on “Evaluation Boards & Kits.”

3. Click on the Evaluation software link to
download the software and follow
instructions to save it to a temporary
directory.
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iSensor® The Simple Solution for Sensor Integration
ADIS1622x Evaluation Software Installation

Installation Steps (continued)

4. Unpack contents from zipped file and click on

“setup.exe”.
5. Click OK on the next screen.

Click on computer icon to start the installation

process.

4, ADiIS16220_Eval_rev_4 Setup

Begin the installation by clicking the button below.

lick this button to install ADiIS16220_Eval_rev_4 software
destination directory.

Click here to begin setup|

] C:\TEMP\ADIS16220 ;Iglil
Fle Edit Wew Favorites Tools Help | "
@ Back ¥ () ¥ l’l? | /,_') Search | Folders |v
Address =) C:\TEMP\ADIS16220 =86
Name “ size | Type
File and Folder Tasks A -.k,IEZZUEE.@].Z\p 1,826 KB jZip archive file
SAcisio220 Fyval Rev_4.CAB 1,768 KB jZip archive file
=] Rename this fie <l =ovpoxc B 137 KB Applcation
& Move this file = Setup.Lst S KB LST Fie

O Copy this fie

¥ Pubish this file to the Web
1 E-mai this fie

X Delete this file

4 ADIS16220_Eval_rev_4 Setup

x|

@ Welcome to the ADiIS16220_Eval_rev_4 installation program.
ey

Setup cannot install system files or update shared files if they are in use. Before
proceeding, we recommend that you close any applications you may be running.

Exit Setup

Change Directory

Directory:
(C:‘\Program Files\Analog Devices

Exit Setup

1
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iSensor® The Simple Solution for Sensor Integration
ADIS1622x Evaluation Software Installation

Installation Steps (continued)
7. Click Continue.

,'_:'—_ ADiS16220_Eval_rev_4 - Choose Program

Setup will add items to the group shown in the Program Group box. You
can enter a new group name or select one from the Existing Groups list.

8. If a window like this appears, we suggest
keeping the existing files. In this case,
click "Yes" to keep existing files.

Version Conflict il

A file being copied is ndt newer than the file currently on your system.
It is recommended thaf{you keep your existing file.

File name: 'C:\Proggam Files\Analog Devices
iSensors\ADiIS16220_Hval_rev_4\CommPort.cfg'

Description:

Your version:

Do you want to keep fhis file?

Yes No No to All

Erogram Group:

Continue I Cancel

ADiS16220_Eval_rev_4 Setup x|

ADIS16220_Eval_rev_4 Setup was completed successfully.

12

OK
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iSensor® The Simple Solution for Sensor Integration

ADIS1622x Evaluation Software Installation

Installation Steps (continued)

9. Open the newly created directory and double-click onto “giveio.exe”.

10. Click “Install”.

Visual basic runtimes (SP2) installation

YWelcome to the INF-Toal Setup demo program which will install
¢ files in the ¢Windows >4 INF-Test directory on ywour computer.

Flease close any programs you hawe running, then click "Install” to
continue with the Setup program.

Dion't forget to read the helpfile for details about the enourmous
flexibility and smartness INF-Tool can bring to your installations!

_@ﬂ Rename this file % GIVEIO@LL
& Move this file =

Copy this file STEUNST.000
& Publsh this fie to the ] STBUNST.LOG

] C:\Program Files\Analog Devices iSensors\ADIS1f 220 Eval rev 4 — |EI |i|
Fle Edit View Favorites Tools Help ‘ e
@Bk ¥ ()~ T ;)Search |- Folders ||$v
Address I[EJ C:\Program Fies\Analog Devices iSensors\ANIS16220_Eval_rev_4 ﬂ Go
| Name =~ | size | Type
File and Folder Tasks & Adis16220_Eval_rev_4.exe 280 KB Application
= CommPgrt.cfg 1KB CFG File

201 KB Application Extension
82 KB Application
4KB 000 File
4 KB Text Document

13

Web
=) Emaitnisfie vl 5
- 0] x|
Close
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iSensor® The Simple Solution for Sensor Integration
ADIS1622x Evaluation Software Installation

Installation Steps (continued)
11. Click “Install”.
12. Click “Yes”.

YWelcome

to the INF-Tool Setup demao program which will install

Dan't farget to read the helpfile for details about the enourmous
flexibility and smartness INF-Tool can bring to your installations!

13. Giveio Driver complete.
Click “Ok”.

Visual basic runtimes (SP2) installation - |EI |i|

Flease close any programs you hawve running, then click "Install" to
continue with the Setup program. Close |

5

Instal Giveio driver for window NT and 2000 system

Yes | No

Visual basic runtimes (SP2) installation - |EI |i|
Finished! Info
Ok

14
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iSensor® The Simple Solution for Sensor Integration

MCP USB Driver Installation

Installation Steps

1. Plug the ADISUSBZ to the PC using
an A-to-B USB cable. The USB
Driver screen will pop-up.

Click “Next” to start this process

2. Thenclick on
“Continue Anyway”.

Hardware Installation

The zoftware pou are ifRstalling for this hardware:

MCP LSE EWal

L.;/

has not paszed WindowsLogo testing to verify its compatibility
with Windows %P, [Tell rmi why this testing is importart. ]

Continuing your installstion of this software may impair
or destabihize the comndct operation of pour spstem
either immediately or ifithe future. Microzoft strongly
recommends that you z8op this installation now and
contact the hardware ¥&ndor for software that has
pazsed Windows Logo testing.

Found Hew Hardware Wizard

Waelcome to the Found New
Hardware Wizard

Thiz wizard helpz you install software for:

MCF LSE EvalL

\_j IF your hardware came with an installation CD
&2 or floppy dizk. inzert it now.

What do you want the wizard to do?

Cinztall the zofbware autarnatically [Becormmendedf

Mgl fram a list or gpecific lacation [Advanced)

Chek. Mest to conbinu

Mewt > ][ Cancel

[ Continue Sngway ] [ STOR Installation l

15

This process will repeat with another file. Just
follow the instructions and allow it to go through
one more time. After completing this, the device
is ready for test.
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iSensor® The Simple Solution for Sensor Integration

ADIS1622x Software Tips, Manual Trigger Mode

W Analog Devices  ADIS16220_Eval Rev_4 - o] x|
Interface Product Configuration Datalog Registers Exit
16223
piigs Bl Bise—— ~Timer CAPT_PRD ~AYG_CNT | [ Buffer Data-
Pre-Trigger  Capture Made Trigger | Units Interval Capt. Duration
24 LI |Manual LI Ino data vI |1 0.23 sec Fead |
|1 "I Capt_SUPPLY () -3.1 885
[ Power Down Between Captures .
P Capt TEMP () 24.81
[ ‘White Capture to Flash Memany CAPT.PEAK. X (g) 2547
[ Enable Band Pass Fiter —Data Log o —Self Test CAPT_PEAKY (q) [2923
ile Count
Road Flash |  Whits to Flash [ Deialog OFF b ] 0N CAPT_PEAK 7 () [15688
& OFF
— Status Register —Data Plot
7
Fead Status | Clear |
Cursar
[Bupply <3150 ¥ value
Bupply> 3625Y e
sample
[Flash Update Failure 1
|SPI Comm Failure
|Capture Period Violation 0 J } + |
; ; i Il i
|Se|f—testD\agnDat|c “WM{' Hw “ | * I*‘fn “lll m" Wk 1““ ‘*q‘\w p ‘ ‘Q‘,» Mwn
Fi - bl ',w'--.ln*l'| *llul:_ |.-4 lhﬂl _"I-h*.[‘hu 1 |1‘IJ|IMII i, |.| i"‘--.|‘|".;|| |,'|'J'I| j g APl o d Il‘
ash Memary Failure Scale(g) || f g i T ] i LT | AT
|Data Ready
-
Warm P _I
lA\arm i
lA\arm Z 7
[Eystem Alarm
[Flarm % Event Horz Offset [0 = | +| = oo = vo =T 1023 |
iarm Y Evert Horz Scale 1023 - | +
lA\arm Z Event EI :I EI :l EI :I
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1. Click on “Interface” and

select USB, then OK
when the pop-up
window shows the USB
device is connected.

. Software should start up

and place the ADIS1622x
device in Manual mode.

. Click to trigger button

and wait for the capture
to complete inside the
device, then load to the
screen.
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iSensor® 7he Simple Solution for Sensor Integration
ADIS1622x Software Tips, Automatic Trigger Mode

I Analog Devices

ADIS16220_Eval Rev 3

Interface Product Configuration Daftalog Registers Exit

16223
—Buffer CAPT_CTRL

Fre-Trigger  Capture

hode

i84 _ll |Aut0matic

[ Power Down Bletwaen Captures
[ EwentAlarm Write to Flash
[~ Enahble Band Pass Filter

~Timer CAPT_PRD ~ANG_CNT — —Buffer Data
Units Interval Capt, Duration e |
1.10 sec ea
ISeconds vl |SD

Capt_ SUPPLY ()
Capt TEMP (C)

\ B4 =

CAPT_PEAK X (g)

S|Z1=]1[=
] o o o
iy o R )
aa|e e
oo || oo

=1o] x|

-Data Log - - -Self Test —— T_PEAE_Y (o)
Fead Flash | Wi o Flash = (" ON CAPT_PEAK 7 (g) froDar
eal as rme 1o rlas I_ Datalo OFF o, o nollats
- EI ® OFF
— Status Register ~Data Plot
2
Read Status | Clear |
Cursor
[Bupphy < 3150 [GK ] value
6.2

[Eupphy> 3625V L@j] s
|Flash Update Failure f% 281
[EFI Comm Failure [@
|Capture Period Violation [%-] i
|Se|f—test Diagnostic L‘%ﬂ
|Flash Mermory Failure @ Sealalg)
|Data Ready [I@] 2
[Alarm % [GK
[larm Y l@q‘]
|ll\\arm 7 E% -
Systern Alarm m
[Alarm X Event [OK ] Harz. Offset. |0 ;I._+J % ace [ceae [ 7 acc 1023 |
fiarm ¥ Event [OK ] Horz Scale 1023 - | « | - - -
T e
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1. Automatic mode in the

ADIS1622x products uses
an internal timer to trigger
new data capture events.

. Since the ADISUSBZ

doesn’t connect to the
“Busy” signal, DIO1 per
factory default, use the
LEDs on the
ADIS16223/PCBZ to
determine if the device is
busy. Do not attempt to
read when the LED is on.
Note that the ADISUSBZ
takes a few seconds to
read and process the data.
Keep the capture period of
above 10 seconds for best
results in read-back.

. This screen shows a quick

example. The AVG_CNT is
extended to 64 so that the
DIO1 LED is on longer for
observation.

. Click “Start” to begin,

once the settings are

finished. ANALOG
DEVICES



iSensor® The Simple Solution for Sensor Integration

ADIS1622x Software Tips, Event Trigger Mode

| Analog Devices ADIS16220_Eval Rev 4 N o it |EI [1[
Interface Product Configuration Datalog Registers Exit
16223
[ LR R ~Timer CAPT_PRD ~AVG_CNT ~ Buffer Data
Pre-Trigger  Capture Mode AT Uhits: Interval Capt Duration
128 = e IMinutes vI |1 0.23 sec Read |
[ Automatic Fe-ami |1 v-l Capt_ SUPPLY () [3.1385
[ Power Down Between Captures Capt TEMP (C) o8 75
[ ‘White Capture to Flash Memany: CAPT_PEAK.X (g) [2s005
[ Enable Band Pass Filter —Data Log — —Self Test CAPT_PEAKY (3) 26846
ile Count. 7
FeadFlash | Wilte to Flash [ Dataleg OFF [ | C oN CAPT_PEAK 2 (g) [2.0409
& OFF
— Status Register —Data Plot
>
Read Status | Clear |
Cursor
[Bupply < 3150 value
Bupply> 3625V 67
sample
|Flash Update Failure 140

[SF1 Comm Failure m
|Capture Period Violation W
|Se|f—test Diagnostic

|Flash Memory Failure

|Data Ready
lA\arm bl
lA\arm i
[Blarm 2

|System Alarm

[0K]
[OK ]
[Alarm X Event W
[OF ]
[OK ]

P\\arm Y Event
[larm Z Event

Scale(g)

=

7

N "%w W i W w i b Wﬂ mw.

bl AR

Harz, Offset |D ;I;I
Horz. Scale 1023 ;|L|

|_ ¥aceo v Yacc

3 i3 M

1023 |
v Zace
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1. Use the pull-down menu

to set the device up for
“Event Capture Mode”.
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iSensor® The Simple Solution for Sensor Integration
ADIS1622x Software Tips, Event Trigger Mode

P Analog Devices ~ ADIS16220_Eval Rev_4 -|of x| 2. Use the “ALARMS”

Interface Product | Configuration Datalog Registers EXxit Option in the

16223 ALARMS . .
configuration pull-down

Fhufter CART_CSSicaihration ~TMher CAPT.PRD — |  ~AVG_CNT ~ Buffer Data
Pre-Ttigger  Cag COMMAND Units Intersal Capt. Duration menu to set up the

iz Sl [Minutes =] [T FEN T Read | trigger levels.

MSC_CTRL

[ Aiformafic Fe-arm |1 "I Capt_SUPPLY () -3.1 585
[ Power Down Between Captures :
] Capt_TEMP (C) 2h.28

[~ ‘Wite Capture to Flash Memory CAPT_PEAK_ ¥ (o)
[ Enable Band Pass Filter CAFT_PEAK_Y () i

0408

raf|ra

=)
==
Ia || o
| m

—Datalog————— —Self Test
File Caunt  oN

[~ Datalog OFF 1| ; CARPT_PEAK_Z (g)
® OFF

55

Fiead Flash | ‘Wit to Flash

— Status Register —Data Plot
120

Fead Status | Clear |

Cursor
value
6.7
sample
140

[Bupply < 3150
[Eupply> 3625 Y
|Flash Update Failure

[SF1 Comm Failure

|Capture Period Violation

|Se|f—test Diagnostic

|Flash Memory Failure
[Data Beady [SET |
lA\arm bl ]
lA\arm hd

[Blarm Z

|System Alarm | i
[Alarm X Event [BK ] Harz, Offset |0 ;I;l
P\\arm Y Event
[larm Z Event

Scale(g)

-120

. 1023 |
|7 ¥aceo v Yacc v Zace

Horz Scale 1023 | « | Eé’ Ei’ =

=%
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iSensor® 1re Simple Solution for Sensor Integration
ADIS1622x Software Tips, Event Trigger Mode, Alarms

P Alarms Alm_Mag Alm_Ctrl

—Alarm_ X accelerattion

[v' Enable Alarm 1
tagnitucle Yrite A1
n

e

—Alarm_¥ acce Lo

v Enable Alarm 2

hagnitude (o) YWrite A2 |
3.9993

W

—Alarm_7Z acceleration
[v Enahle Alarm 3

Iagnitude (o) YWite A3 |

9.9993

:

—Alarm 4

[~ Enable Alarm 4
Source
’7 ™ Temperature @ Power Supply ‘

Folarity
(& Greater Than  Less Than ‘
Magnitude ()
IEI.[IEI Wtite A4
—Flash Memory
| Save To |
Read Flash Flash

x|
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P Alarms Alm_Mag Alm_Ctrl

—Alarm_ X accelerattion

v Enable Alarm 1
Magnitude (g}

|9.9993

—Alarm_% acceleration

v Enable Alarm 2

hagnitude (o) YWrite A2 |
|9.9993

—Alarm_7Z acceleration
[v Enahle Alarm 3

Iagnitude (o) YWite A3 |
|9.9993

—Alarm 4

[~ Enable Alarm 4
Source
’7 ™ Temperature @ Power Supply ‘

Folarity
(@ Greater Than  Less Than ‘
Magnitude ()
IEI.[IEI Write A
—Flash Memory

| Save To
Read Flash Flash

1.

In this example, enable
each alarm, then enter
the acceleration
threshold for triggering
the capture.

. In this case, enter “10”,

then click “Write A1”.

. Notice how the device

changes the value to
something close. This is
the closest register
value for the user entry.

. Then repeat for each

Alarm.

. Click on “Save to Flash”

to back the settings up
in non-volatile flash
memory.

. Click on “X” in upper

right hand corner to exit.
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. Click on “Arm” and

notice that the DIO1 LED
light turns on.

. Tap the assembly on

non-valuable surface.
Increase the intensity of
the tap until the capture
triggers.

. This will be evident

when the DIO1 LED is
not longer lit.

. Click on “DisArm,”

which is the same
button that was “Arm”
at the start of the
process.

. Under “Buffer Data,”

click “Read” to plot the
captured data on the
screen.
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ADIS1622x Software Tips, Filtering, No Filtering Enabled
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1. The ADIS1622x are wide-

band filters.

. Lower frequency

applications tend to
value lower noise.

. The filtering helps

optimize the noise and
frequency content of the
data capture.

. This plot is when no

filters are enabled and
the device is in its
widest bandwidth.
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ADIS1622x Software Tips, Band-Pass Filtering
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1. Enable the band-pass

filter.

2. Click on Trigger.

3. Notices the lower

amount of noise and the
fact that it is centered
around 0g now.
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ADIS1622x Software Tips, Band-Pass & Low-Pass Filtering

W Analog Devices  ADIS16220_Eval Rev_5
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1. Click on the AVG_CNT

pull-down menu and
select 64.

2. Click on Trigger.

3. Observe the lower noise

and longer capture time.
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ADIS16227 Software Tips: Basic Setup
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1. Double click on the

ADIS16227*.exe file to
start the software.

. Make sure that the

settings under “Main
Control” and “Sample
Rate Options” match
those in this graphic.
The Signal Range, FFT
Avgs, SR3 settings are
the most common
settings that need to be
changed for this demo.

. Take a baseline

measurement by
clicking on “Start”.

. Click on “Null” and hold

the device in a
stationary position until
it completes.

. Take another

measurement by hitting
“Start” and notice that
the DC response is
much lower.
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