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Evaluating the ADIS16607 IMU Using the ADIS16607-x/PCBZ and EVAL-ADIS-FX3

FEATURES

» Small size: 30.74mm x 33.28mm
» Convenient connector: 16-pin (2 x 8), 2mm-pitch
» Mounting holes (2.3mm diameter) in each corner (4x)

» Fully compatible with EVAL-ADIS-FX3 evaluation board and soft-
ware GUI

» ADIS16607-2/PCBZ includes an ADIS16607-2 IMU
» ADIS16607-3/PCBZ includes an ADIS16607-3 IMU

HARDWARE NEEDED

» ADIS16607-x/PCBZ
» EVAL-ADIS-FX3 (sold separately)

SOFTWARE NEEDED

» EVAL-ADIS-FX3 Drivers
» iSensor-FX3-Eval GUI

DOCUMENTS NEEDED

» ADIS16607 data sheet
» EVAL-ADIS-FX3 user guide

EVALUATION BOARD PHOTOGRAPH
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GENERAL DESCRIPTION

The ADIS16607-x/PCBZ is an evaluation board for the ADIS16607
compact six DoF IMU that is designed to interface with the EVAL-
ADIS-FX3 board (sold separately) or provide a prototype connec-
tion to another existing embedded processor platform.

This setup allows quick evaluation of the ADIS16607 performance,
such as streaming time domain accelerometer and gyroscope data
at the IMU maximum throughput, while also having the flexibility

to perform low level tasks, such as reading or writing to specific
registers or checking GPIO status.

Consult the ADIS16607 data sheet and the EVAL-ADIS-FX3 wiki
page in conjunction with this user guide when working with the
ADIS16607-x/PCBZ evaluation board.

Figure 1. ADIS16607-x/PCBZ Evaluation Board Photograph

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
WARNING AND LEGAL TERMS AND CONDITIONS.
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EVAL-ADIS16607

EVALUATION BOARD HARDWARE

The ADIS16607 has multiple variants corresponding to the gyro-
scope ranges, represented by the -x in ADIS16607-x/PCBZ. The
accelerometer full scale range is fixed at 40g. Full specifications for
the ADIS16607 IMU are available in the product data sheet.

TheADIS16607-x/PCBZ is pin compatible with the EVAL-ADIS-FX3
P3 connector pinout and can be directly connected to the EVAL-
Table 1. Ribbon Cable Connector Pinout

ADIS-FX3 using the flat ribbon cable included on the EVAL-ADIS-
FX3 evaluation kit, as shown in Figure 2

For additional information about the EVAL-ADIS-FX3, including
evaluation board schematics, see the EVAL-ADIS-FX3 webpage.

The schematic of the ADIS16607-x/PCBZ is shown in Figure 9.

Pin

Signal
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SCLK
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DNC
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GND
GND
GND
VDD
VDD
VDD
DIO1
DIO2
DIO3
DIO4

Figure 2. ADIS16607 Connected to the EVAL-ADIS-FX3
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EVAL-ADIS16607

GETTING STARTED
To get started, take the following steps:

1. Download and install the EVAL-ADIS-FX3 drivers.

2. Download the iSensor-FX3-Eval GUI Installer (version
>=2.9.5.11) from Github and run the installer
3. Connect the ADIS16607-x/PCBZ and EVAL-ADIS-FX3 as

shown in Figure 2.

4. Connect the USB cable to the EVAL-ADIS-FX3 and plug the

other end to a PC.

5. Run the iSensorFX3Eval application.

6. When you first open the application, you will see a welcome
window, which shows detailed information about the GUI. If you
are familiar with the interface, you can skip it and close it.

7. Inthe Select Register Map window, select the ADIS16607
model matching your part.

8. Inthe iSensor FX3 Eval window, click Connect to FX3.

9. The iSensor FX3 Eval window should now show the FX3
Status and DUT Type boxes in green as shown in Figure 3.

10. To check the communication with the ADIS16607-x/PCBZ is
correct, click Read Page to invoke a multibyte read of the entire
register map. The DEV_ID register will show 0x6000.

& isensor FX3 Eval — (m]
EVAL-ADIS-FX3 Connection Settings Lkilities
F¥3 Board Select DUT Manual Check DUT
el 3 Infa. Type DUT Corfig feadlllL Connection
FX3/DUT Status
F¥3 Status: |Cor'|r'|ected to iSensorFX3Board_C (SN: 0005081700541 A04) |
DUT Status: |ERROR: No Scratch Register in RegMap |
DUT Type: | ADIS1660x - Automative Spi: IMU, Supply On3_3Vohs |
Register Access  Data Capture  Pin Access  Advanced
Select a Page [ W Control
] Continuous Reads
Label Page Addr Bits Contents () Sedle Dat i
cale Data ead Page
o oo e loo |
REV_ID 0 1 16 0620
SERIALNUMBER_D |0 |2 16 |g4cs Shiiloiin
Curmrent Hex Value
SERIAL_NUMBER_1 0 3 16 B168
6000
SERIAL_NUMEBER_2 0 4 16 0052
DIAG_STAT 0 |5 [ |ooo0 New Hex Value
Write
X_ACCEL_HIGH 0 & 16 0154
X_ACCEL_LOW 0 (7 |16 |aE00 Data Ready
Y_ACCEL_HIGH 1] ] 16 FDG4 [C] Measure Data Ready
Y_ACCEL_LOW 0 |3 |16 |4c00 R
Z_ACCEL_HIGH 0 10 16 0oov7 [] Validate 5P Data
Z_ACCEL_LOW 0 1h 16 5200
X_GYRO_HIGH 0 12 16 0033
X_GYRO_LOW 0 13 16 EBOOD
Y_GYRO_HIGH 0 14 16 FFE1
Y_GYRO_LOW 0 15 16 2ZA00
Z_GYRO_HIGH 0 16 16 FFEC
v 7 Log All Write Al
Z_GYRO_LOW 0 1 16 D500 Registers Registers
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Figure 3. iSensor FX3 Eval Window
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EVAL-ADIS16607

GETTING STARTED

REGISTERS READ AND WRITE EXAMPLE

Register Reads

As previously mentioned, by clicking Read Page, the entire register
map is read. Alternatively, the user can select the register of
interest, which will automatically perform a single register read

of that specific register. For example, if DEV_ID is selected, the
current value is displayed in the Contents column of the Register

Select a Page 0

SN

Map table, and it can also be found under the selected register, as
shown in Figure 4.

By default, raw register values are displayed in hex format. Check
off the Scale Data box for registers to display in decimal format
(ACCEL_HIGH and GYRO_HIGH outputs will be scaled in gs and
dps, respectively; all other registers are raw values).

Control
(] Continuous Reads

analog.com

Label Page Addr Bis Contents
[_] Scale Data Read Page
DEV_ID ) 0 16 |6000
REV_ID 0 1 16 |Not Read
SERIAL_NUMBER_0 0 2 16 |Not Read Selected Register
1 - 1 - : Cumrent Hex Value

SERIAL_NUMBER 1 0 3 16 |Not Read
CCOILAl kil IKADCO D n A c hlci Do

Figure 4. DEV_ID Read Example
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GETTING STARTED
Register Writes

This tool allows users to run single register writes by selecting the
desired register, typing the desired value into the New Hex Value
box, and then clicking Write, as shown in Figure 5. Note that,
depending on whether the Scale Data box is checked, the value
written will be interpreted as either hex or decimal.

This example writes 0x0209 to the USER_GPIO_CFG1 register,
which configures the GPIO pins as follows:

» GPIO 0 = RESETB
» GPIO 1 = WAKE
» GPIO 3 = DATA_RDY

Select a Page 0 v Control
(] Continuous Reads
Label Page Addr Bits Contents
! ! . ! () Scale Data Read Page
WRITE_LOCK 0 45 16 0000
USER_BOOT 0 46 16 0000
USER_GPIO_CFG1 0 Selected Register
Cumrent Hex Value
USER_GPIO_CFG2 0 48 16 0002
SPI_FULLDUPLEX_KEY |0 49 16 0000
SPI_HALFDUPLEX_KEY (0 |50 |16  |0000 New Hex Value
1 1 1 1 0209 Write
USER_SYNC 0 51 16 0000

Figure 5. Single Register Writes Example

analog.com
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EVAL-ADIS16607

GETTING STARTED
GPIO PIN ACCESS

The example in the Register Writes section showed how

the ADIS16607 GPIO pins were configured by writing to the
USER_GPIO_CFG1 register. This evaluation tool also allows user
interaction with the GPIO pins that are routed to the DIO pins on
the ribbon connector cable between the EVAL-ADIS-FX3 and the
ADIS16607-x/PCBZ.

The user can access the GPIO status by going to the Pin Access
tab and selecting a GPIO pin from the table shown (see Figure 6).
Click Read All to update the current value of all GPIOs.

Press Measure Freq to display the frequency of the signal present

on the selected GPIO pin, which can be handy for measuring the
data ready output of the IMU.

The EVAL-ADIS-FX3 is also capable of driving the GPIO pins by
either setting them to high or low values or by outputting a PWM
signal. To drive a GPIO pin, select the GPIO pin from the table
shown in Figure 6 and then click Set High, Set Low, or Start

Pin PWM. For example, one can configure the IMU to operate in
external sync mode using the Register Access tab, then by using
the Pin Access tab to generate a PWM signal on the sync input of
the IMU. Note that users must ensure that they avoid making the
EVAL-ADIS-FX3 try to drive a DIO line that is configured as an IMU
output because this can cause permanent damage.

Register Access  Data Capture  Fin Access  Advanced
Pin igh/Low || PYWM Setup
Ig
Reset Pin High Freq (Hz): 2000.0
Do Duty Cycle: 0.5
oot | o N
DIO2 High Start Pin
. P¥M
DIO3 High Read Pin
DI04 High Pulse Drive
FX3_GPIO1 High Read Al High/Low:  High hl
FX3_GPIOZ2 High Period (ms): 100
FX3 GPIO3 High
. Measure Pulze Drive
FX3 GPID4 High ‘ Fren ‘
FX3_LOOPBACKT High | Frag.
FX3_LOOPBACK:Z High | 9220.5Hz

Figure 6. Pin Access Tab—GPIO Pins

analog.com
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EVAL-ADIS16607

GETTING STARTED

TIME DOMAIN PLOTTING DATA EXAMPLE

Take the following steps to create a time domain plotting data

example:

1. Go to the Data Plotting tab and click Time Domain Plotting to

open a new window (see Figure 7).

Register Access Data Logging |

Plot F!cg‘:tm

2. Modify the plot settings, if desired, then click Start Plotting.
Data will stream on the right graphic as shown in Figure 8 and
you can see the sensor outputs responding to physical motion.

ElataF'td:ln!;l P Access Advanced

RN

Flotter Control  Settings

[ hilinEmEE A

Log Data to CSV

Fixed Duration Plot

m
REV_ IIf:|

™

Time
Diomain

Frequency
Domain
Plofting | | Plolting

Figure 7. Data Plotting Tab—Time Domain Plotting

Save Plot
Image

Copy To
Clipboard

Label Page Address Contents Plot1 Plot2 Plot3 Offset
DEV_ID ] ] Not Read B2 B B
REV_ID o Not Read o|o|lagle
SERIAL_NUMBERO |0 |2 Not Read o|o|lagle
SERIAL_NUMBER_1 [0 |3 Not Read O|O0[0O |
SERIAL_NUMBER_2 |0 |4 Not Read o|olgle
DIAG_STAT o |5 Not Read o|o|lagle
X_ACCEL_HIGH 0 s O @ |0
X_ACCEL_LOW 0|7 Oo|o|agil
Y_ACCEL_HIGH 0 s O @ |0
Y_ACCEL_LOW 0 |9 Not Read o|o|lagle
Z_ACCEL_HIGH o [0 0.0768 O @ |0fj
Z_ACCEL_LOW 0 11 Not Read oo |(0 |
X_GYRO_HIGH 0 |12 a8 0O 0dij
X_GYRO_LOW 0 |13 O[O0
Y_GYRO_HIGH 0 |4 @ o0
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Scaled Data Scaled Data

Scaled Data

ADIS16607-2 Time Domain Plot
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Figure 8. Plot Settings and Time Domain Plot Example
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EVALUATION BOARD SCHEMATIC

VDD

Voo _sar
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Figure 9. ADIS16607-x/PCBZ Schematic
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EVAL-ADIS16607

HANDLING CONSIDERATIONS

Dropping the ADIS16607-x/PCBZ on a firm surface can generate
several thousand g of acceleration, which may exceed the absolute
maximum rating limits of the device.

ESD Caution
‘ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary
‘t‘\ protection circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of
functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms
and conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not
use the Evaluation Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and
between you (“Customer”) and Analog Devices, Inc. (“ADI”), with its principal place of business at One Analog Way, Wilmington, MA 01887-2356, U.S.A. Subject to the terms and conditions of
the Agreement, ADI hereby grants to Customer a free, limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION
PURPOSES ONLY. Customer understands and agrees that the Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for
any other purpose. Furthermore, the license granted is expressly made subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or
distribute the Evaluation Board; and (ii) permit any Third Party to access the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees,
affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI.
CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the
Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board
to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any
modifications or alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to
the Evaluation Board must comply with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to
Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI
MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR
WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS
FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL,
SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST
PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE HUNDRED US
DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States federal
laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts
(excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby
submits to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly
disclaimed. All Analog Devices products contained herein are subject to release and availability.
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