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Evaluating the ADAQ7769-1 High Input Impedance, Programmable Gain, Anti-Alias, 24-Bit, IMSPS, uModule DAQ Solution

FEATURES

» Fully featured evaluation board for the ADAQ7769-1
» On-board IEPE sensor interface
» On-board reference and power supply circuits

» PC software for control and data analysis of time and frequency
domain

» FMC-LPC system board connector ZedBoard™-compatible
» Optional PMOD connector

EVALUATION KIT CONTENTS

» EV-ADAQ7769-1FMC1Z evaluation board

» Micro-SD memory card (with adapter) containing system board
boot software and Linux OS

EQUIPMENT NEEDED

» Digilent ZedBoard™ with 12V wall adapter power supply

» DC and AC signal source (Audio Precision” or similar high
performance signal source)

» PC running Windows® 7 or |ater, with USB 2.0 port
SOFTWARE NEEDED

» Analysis | Control | Evaluation (ACE) Software
» ADAQ7769-1 ACE plugin

EVALUATION BOARD PHOTOGRAPH

GENERAL DESCRIPTION

The EV-ADAQ7769-1FMC1Z evaluation kit enables simple evalua-
tion of the ADAQ7769-1, a high input impedance, programmable
gain, anti-alias, 24-bit, IMSPS, pModule® data acquisition (DAQ)
solution. The EV-ADAQ7769-1FMC1Z is used alongside a down-
loadable evaluation software to fully configure the features of the
ADAQ7769-1 and display the conversion results in the time and
frequency domains.

The EV-ADAQ7769-1FMC1Z connects to the USB port of a PC via
the Digilent ZedBoard™. By default, the 3.3V rail is supplied by

the ZedBoard™ and regulated by the on-board power solution to
+20V, -16V, and +5.3V to power the ADAQ7769-1 and its support
components. An integrated electronic piezoelectric (IEPE)-interface
is included to support the evaluation of the ADAQ7769-1 using an
IEPE sensor.

For a full description of the ADAQ7769-1, see the ADAQ7769-1
data sheet, which must be consulted in conjunction with this user
guide when using the EV-ADAQ7769-1FMC1Z evaluation board.
For the current schematic, layouts, and bill of materials, see the
EVAL-ADAQ7769-1 product page.
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Figure 1. Evaluation Board Photograph

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
WARNING AND LEGAL TERMS AND CONDITIONS.
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EVALUATION BOARD SOFTWARE

EVALUATION SOFTWARE

The ACE software is a desktop software application that allows the
evaluation and control of multiple evaluation systems across the
Analog Devices, Inc., product portfolio. ACE provides a plug and
play evaluation experience, enabling users to get up and running
quickly with the product evaluation board. ACE can configure the
embedded software on supported controller boards and provides a
quick and easy way to get setup, configure the board and perform
data capture, and analysis and/or waveform generation.

The controller board supported by ACE with this product evaluation
board is the ZedBoard™.

For ACE installation and documentation instructions, see www.ana-
log.com/ace. Follow the instructions to install the necessary evalua-

tion board plugin support.

» If the machine that ACE is installed on has internet access,
find/install/update plugins directly from the ACE application.

» For environments without internet access, download these plu-
gins from www.analog.com/ace to portable storage and install
them into ACE.

Note that the product specific documentation for the evaluation
software can be found within the ACE plugin.

EMBEDDED SOFTWARE

The embedded software used for evaluation is typically built using
open-source firmware examples, drivers, and hardware description

analog.com

language (HDL), where available, and can be found in the Software
section on the product page.

Evaluation boards using Linux-based controllers come with an SD
card in the box. The SD card provides a version of Analog Devices
Kuiper Linux for evaluation that can boot the controller board. The
ACE evaluation board plugin provides product specific configuration
data and files.

If there is an issue or update available for this SD card, the image
can be found in the Software section on the relevant evaluation
board page.

HOST PC SOFTWARE

The embedded firmware and Linux stacks are based on the indus-
trial /0 (110) architecture. This enables tools such as Python,
through the pyadi-iio package, or MATLAB, with the precision
toolbox, on a host PC to communicate with the evaluation and con-
troller boards. Where available, links can be found in the Software
section on the product page.

There are generic, not product specific, 110 tools, such as 110
oscilloscope, scopy, and 110 command line tools that provide basic,
low-level functionality and work with any 11O platform.
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QUICK START GUIDE

To begin using the EV-ADAQ7769-1FMC1Z, take the following
steps:

1. For getting started with the ACE evaluation software, refer to
the ACE Software Support section.

2. Ensure the ZedBoard™ boot configuration jumpers are set to

use the Micro-SD card as shown in Figure 2. To avoid potential

issues, ensure that the Zedboard™ VADJ SELECT = 2.5V, as
shown in Figure 3.

UADJ
SEI'FCT e

S
e

Figure 3. ZedBoard™ VADJ Link Setting

analog.com
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. Connect the EV-ADAQ7769-1FMC1Z to the FMC connector on

the ZedBoard™.

. Connect the USB cable from the computer to the J13/USB OTG

port of the ZedBoard™, and connect the 12V power supply to
the J20/DC input of the ZedBoard™, as shown in Figure 7.

. Slide the SW8/POWER switch in the ZedBoard™ to the on

position. The green LD13/POWER light emitting diode (LED)
turns on and is followed by the blue LD12/DONE LED (within
the ZedBoard™). The DS2 LED in the EV-ADAQ7769-1FMC1Z
also turns on, indicating board power up.

. The LED blinks, LDO and LD1, approximately 20 to 30 seconds

later, indicating that the boot process is complete.

. Launch the ACE Software. The EV-ADAQ7769-1FMC1Z ap-

pears in the ACE Start in the Attached Hardware view, as
shown in Figure 4.

If the EV-ADAQ7769-1FMC1Z does not appear on the Attach-
ed Hardware view, the plugin can still be launched from the Ex-
plore Without Hardware menu. Click Proceed To Documen-
tation to open the plugin documentation for troubleshooting
help as well as descriptions of each window and features within
the plugin.
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EVALUATION BOARD HARDWARE

Figure 5 shows the simplified block diagram of the EV- and the on-board power solution consisting of the ADP5076 (VR1),
ADAQ7769-1FMC1Z evaluation board connected to the Zed- ADP7142 (U8), ADP7182 (U9), and LTC3526LB-2 (U7). The on-
Board™. The EV-ADA%7769-1 FMC1Z is installed with the featured board IEPE interface with 4mA current source, LT3092 (U6), can be
ADAQ7769-1 uModule™ (U1), the ADR444 4.096V reference (U4), used to bias the |IEPE sensor used as an input to the pModule".
EXTERNAL SUPPLY OPTIONS
® | EXT_vDD INT_VDD oe—1{ADP7142 |422Y
X | EXT_Vss (200 ADP5076 |<a—
®| +5.3v 12v
® | Lbo_out INT_VSS o—|ADP7182 :—8 v WALL WART
R | +3.3v (-16V)
® | voz_Apc +5.3V LTC3526LB-2|<—< %
INT_VDD J\—T>ADR444 —l 3.3V _4- CI;RI?:%EEY
VDD_PGA IN3_AAF-JIN2_AAF- N_LDO j OUT_LDO VDD_FDA REF+ VvDD_IO
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it S o)
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\EPE IN L3092 VSS_PGA GAINx| OUT_PGA| IN3_AAF+| IN2_AAF+ IN1_AAF+( AGND DGND REF- GPIOx { | zepsoarD™
N S N S . S S

EV-ADAQ7769-1FMC1Z
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Figure 5. Simplified Evaluation Board Block Diagram
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EVALUATION BOARD HARDWARE

ANALOG INPUTS

The analog input, IN, is accessible either through the Subminiature
Version B (SMB) connectors, or the turret (T1). A Subminiature
Version A (SMA) connector is also provided to connect to an IEPE
sensor, which receives its current bias from the on-board |IEPE
interface.

The default settings of the board are as follows:

» Analog input to the ADAQ7769-1 obtained from IN; IEPE_IN is
disconnected by P4.

» Using the ADR444 (U4) as a 4.096V reference, software default
of PGA_GAIN =1 V/V, and the hardware default of AAF_GAIN
=1/7 VIV (IN3_AAF), the full-scale input range is 28.672V (but
the input is limited to +15.9V by default due to the PGA supply
rails and common mode range headroom requirement).

See Table 3 for the suggested power supply rails and Table 4

for necessary jumper positions and link options for different input
configurations and input ranges. It is recommended to use a low
distortion AC source, such as the Audio Precision APx555 series,
when evaluating the dynamic performance of the ADAQ7769-1.

IEPE INTERFACE

An |EPE sensor can be used as an input to the EV-
ADAQ7769-1FMC1Z through the SMA connector at IEPE_IN. The
on-board |EPE interface biases the IEPE sensor, which operates
by providing a 24V rail at HV_VDD via the on-board supply or

Table 1. Jumper Settings when Applying an IEPE Sensor Input

an external supply, and switching on SW_S1 and SW_S2 on the
mechanical switch S2. Inserting P4 connects the IEPE input to the
ADAQ7769-1. With a dropout of 1.2V across the current source
(LT3092, UB) delivering a 4.5mA bias to the IEPE sensor, this
circuit complies to the usable excitation voltage and current bias of
a typical IEPE interface (see Figure 5). For overvoltage protection
from the IEPE sensor, the ADG5421F (U5) fault protection switch
is placed at the IEPE input. Under normal operating conditions, the
IEPE LED indicator (DS1) is on.

Most IEPE sensors have their output biased at +8V to +14V, with
an AC swing 5V around the bias. The EV-ADAQ7769-1FMC1Z
can be modified to allow AC-coupled or DC-coupled IEPE input. By
default, the 0Q resistor at R13 configures the IEPE input to be DC-
coupled. Using the default gain settings of the device (PGA_GAIN
=1 VIV, IN3_AAF_GAIN = 1/7 VIV), the ADAQ7769-1 input range
captures DC-coupled signals from the IEPE sensors, which may
swing greater than 20V, given a change to the default power rails.
For an AC-coupled IEPE input, simply replace R13 with a ceramic
capacitor, and insert a resistor at R14 to implement a high-pass
filter with a cut-off frequency at the subhertz range. The AC-coupled
|EPE signal swing is suitable for the 4.096V (PGA_GAIN = 1

VIV, IN1_AAF_GAIN =1 V/V) or the 11.2V (PGA_GAIN =1 V/V,
IN2_AAF_GAIN = 4/11 VIV) input ranges of the ADAQ7769-1,
depending on the AC swing of the IEPE sensor.

Table 1 summarizes the recommended jumper settings related to
using an |EPE sensor input.

Function Link Recommended Jumper Position for [EPE Input  Comment
IEPE Input P4 Insert jumper Connects IEPE_IN to ADAQ7769-1.
Input Range JP1 Position C Recommends use of IN3_AAF (G = 1/7 V/V) input range, which is
JP2 Position C designed for a DC-coupled IEPE sensor input.
|EPE Input Coupling R13 0QatR13 |EPE input is DC-coupled (default). Optionally, replace R13 with a
capacitor to have an AC-coupled IEPE input.
IEPE Interface Supply JP5 Position A |EPE interface uses on-board supply INT_VDD (default).
(HV_VDD) Optionally, change to Position B to use an external supply,
EXT_VDD.
S2 SW_S1 High ADG5421F Channel 1 Enable. Connects IEPE interface to
IEPE_IN.
Low Disconnects IEPE interface from IEPE_IN.
SW_S2 High ADG5421F Channel 2 Enable. Connects IEPE_IN to
ADAQ7769-1.
Low Disconnects IEPE_IN from ADAQ7769-1.
GAINO to GAIN2 All low GAINO to GAIN2 mechanical switches for PGA gain setting.
PGA_GAIN = 1 V)V (default)
EN_PGA High Enables PGA (default).

analog.com
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EVALUATION BOARD HARDWARE

POWER SUPPLIES

The EV-ADAQ7769-1FMC1Z obtains its power from the 3.3V rail
of the Zedboard™ by default, which is boosted and regulated to
provide the supply rails required by the ADAQ7769-1, voltage
reference, additional signal conditioning, and the IEPE interface.

The ADAQ7769-1 contains an internal 5V low dropout (LDO)
regulator with the purpose of simplifying the power solution and
layout of the signal chain uModule. Together with this internal LDO
regulator, the ADAQ7769-1 can operate with only a 5.3V and 3.3V
rail. In the EV-ADAQ7769-1FMC1Z, the 3.3V from the Zedboard™
directly powers the VDD_|O. This 3.3V rail is boosted to 5.3V by
the LTC3526LB-2, which is then regulated by the internal LDO
regulator to 5V, powering VDD_FDA, VDD_ADC, VDD2_ADC, and
the ADR444 voltage reference. The 5.3V LED (DS2) is on when a
5.3V rail is powered by the on-board or external 5.3V supply.

The higher voltage rails used by the PGA and the IEPE interface,
VDD/VSS_BUF and HV_VDD, are connected to the on-board rails,
INT_VDD and INT_VSS, which are powered by the ADP5076

dual switching regulator, ADP7142 positive LDO regulator, and
ADP7182 negative LDO regulator, as shown in Figure 6. This
power tree boosts and regulates the 3.3V to a default of +20V and
-16V. For the larger input signal covered by the IN3_AAF (24V)
range, the PGA and |EPE interface may require a higher voltage
supply. In this case, the voltage of the rails can be increased

to 24V by moving the 0Q links at the feedback resistors of the

DEFAULT:

R67 = INSTALLED — P_BST = +22V
R91 =INSTALLED — INT_VDD = +20V

NOTE:

CHANGE INSTALLED RESISTORS ACCORDING TO
DESIRED SUPPLY VOLTAGES

+26V

(

8
+22V
R67

7
P_BST
+7v
{Re9 |

ADP5076

-26V
DEFAULT:

R61=INSTALLED — N_BST= -18V
R80 =INSTALLED — INT_VSS = -16V

NOTE:

ADP7142

ADP5076, ADP7142, and ADP7182. As an option, VDD/VSS_PGA
and HV_VDD can also be connected to the external supply rails,
EXT_VDD and EXT_VSS. See Table 3 for the recommended power
supply rails and Table 4 for the power supply link options.

Each supply is decoupled at the point where the supply enters

the EV-ADAQ7769-1FMC1Z and again at the point where the EV-
ADAQ7769-1FMC1Z connects to each device. The ADAQ7769-1
has built-in, 0.1uF supply decoupling capacitors on the VDD_PGA,
VSS_PGA, VDD_FDA, VDD_ADC, VDD2_ADC, and VDD _IO sup-

ply pins.
The power solution for the EV-ADAQ7769-1FMC1Z was designed
with the aid of LTpowerCAD. This tool is helpful in planning and

designing power systems, with component recommendations to
optimize the overall power solution.

Table 2. On-Board Power Supplies

Power Supply

(v) Function

+3.3V VDD_IO and EV-ADAQ7769-1FMC1Z main supply rail from the
ZedBoard™.

+5V VDD_FDA, VDD_ADC, VDD2_ADC, and ADR444 supply rails
using internal LDO.

+20V VDD_PGA supply rail using the ADP7142.

-16V VSS_PGA supply rail using the ADP7182.

JP5

INT_VDD EXT_VDD

HV_VDD
IEPE
INTERFACE

+24V

R92

JP7

INT_VDD

ADAQ7769-1

VDD_PGA |
VSS_PGA

-5V

R71
( ':WI
N_BST
R61 — ADP7182
—18V
{ Re6 |

INT_VSS ,—lj
R80 0 EXT_VSS
—16V
JP8

R82
-24V

CHANGE INSTALLED RESISTORS ACCORDING TO

DESIRED SUPPLY VOLTAGES

006

Figure 6. VDD_PGA, VSS_PGA, and HV_VDD Jumper Settings

analog.com
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EVALUATION BOARD HARDWARE

Table 3. Recommended Power Supply Rails Based on Input Type

Buffer Supply VDD_BUF (V)

PGA Input and Output AAF Inputs

Range (V) Configuration IEPE Supply HV_VDD (V) Positive Negative Comments

+4.096 (Voltage Input to IN) | OUT_PGA to IN1_AAF+ | Not applicable P BST=22 N _BST=-18 By default, the PGA
IN1_AAF- to GND VDD_PGA=INT_ VDD =20 | VSS_PGA=INT_VSS=-16 | uses on-board supplies,

INT_VDD and INT_VSS,
set at +20V and -16V.

+11.2 (Voltage Input to IN)

OUT_PGA to IN2_AAF+

IN2_AAF-to GND

Not applicable

P BST=22

N_BST =-18

VDD_PGA = INT_VDD =20

VSS_PGA = INT_VSS = -16

By default, the PGA
uses on-board supplies,
INT_VDD and INT_VSS,
set at +20V and -16V.

0 to +20, (Either DC-
Coupled IEPE Input to
IEPE_IN or Voltage Input to
IN)

OUT_PGA to IN3_AAF+

P BST=26

P BST=26

N_BST = -7

IN3_AAF+to GND

HV_VDD = INT_VDD = 24

VDD_PGA=INT_VDD =24

VSS_PGA =INT_VSS =-5

This input range is
designed for DC-coupled
|EPE inputs. Change
supply rails to suit

input range. Caution:
ensure that VDD_PGA
-VSS_PGA does

not exceed the PGA
operating voltage of 36V.

0to -24, (Voltage Input to
IN)

OUT_PGA to IN3_AAF+

IN3_AAF+ to GND

Not applicable

P BST=7

N_BST = -26

VDD _PGA = INT VDD = 5

VSS_PGA = INT_VSS = -24

Change supply rails

to suit input range.
Caution: ensure that
VDD_PGA - VSS_PGA
does not exceed the
PGA operating voltage
of 36V.

Negative Voltage
Accelerometer

Not applicable

Not applicable

Not applicable

Not applicable

No available

interface for negative
voltage accelerometers.
Requires 4mA |EPE
current sink.

HARDWARE LINK OPTIONS

Multiple link options must be set correctly for the appropriate operating setup before applying the power and signal to the EV-
ADAQ7769-1FMC1Z. Table 4 shows the default link positions for the EV-ADAQ7769-1FMC1Z.

Table 4. Default Links and Link Options

Function

Link

Default Position

Comment

AAF_GAIN setting

JP1, JP2

0Q from COM to Position C

IN3_AAF (AAF_GAIN = 1/7 VIV) selected by default. Optionally,
move both 0Q links to Position B to use IN1_AAF. Also,
optionally move both 0Q links to Position A to use IN2_AAF.

|EPE Input

P4

No connect

input.

The analog inputs to the ADAQ7769-1 are obtained from IN by
default. Optionally, insert jumper at P4 and mechanically switch
on SW_S1and SW_S2 from S2 to use the IEPE sensor as an

IEPE Interface Supply (HV_VDD)

JP5

Position A

The |EPE interface uses an on-board supply, INT_VDD.
Optionally, change to Position B to use the external supply,
EXT_VDD.

PGA Supply (VDD_PGA)

JP7

Position A

PGA uses the on-board supply, INT_VDD, by default. Optionally,
change to Position B to use the external supply, EXT_VDD.

PGA Supply (VSS_VSS)

JP8

Position A

PGA uses the on-board supply, INT_VSS, by default. Optionally,
change to Position B to use the external supply, EXT_VSS.

S2

SW_st

Low

Low: ADG5421F Channel 1 Enable. Disconnects the IEPE
interface from IEPE_IN.

analog.com
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EVALUATION BOARD HARDWARE

Table 4. Default Links and Link Options (Continued)

Function

Link

Default Position

Comment

High: Connects the IEPE interface to IEPE_IN

SW_s2

Low

Low: ADG5421F Channel 2 Enable. Disconnects IEPE_IN from
the ADAQ7769-1.

High: Connects IEPE_IN to the ADAQ7769-1.

To use the IEPE sensor as input, insert jumpers at P4 and switch
on SW_S1and SW_S2.

GAINO, GAIN1, GAIN2

All low

GAINO to GAIN2 mechanical switches for PGA gain setting.
PGA_GAIN = 1 V/V is set by default. See the Input Range
Configuration section on how to set the PGA_GAIN.

EN_PGA

High

PGA is enabled by default.

MO_FDA, M1_FDA

All low, disconnected

Reserved. Do not use.

IEPE Input Coupling

R13

0QatR13

The |IEPE input is DC-coupled by default. Optionally, replace R13
with a capacitor to have an AC-coupled IEPE input.

3.3V Supply R106 0Q at R106 The 3.3V supply is from the ZedBoard™ by default. Optionally,
remove R106 and connect the external supply to the 3V3 turret.

5.3V Supply R57 0Q at R57 The IN_LDO pin of the ADAQ7769-1 uses the on-board 5.3V
supply. LED DS1 is on. Optionally, remove R57 and connect the
external supply to the 5V3 turret.

VDD2_ADC Supply R16 0Q at R16 The VDD2_ADC pin of the ADAQ7769-1 uses the internal LDO
regulator by default. Optionally, remove R16 and connect the
external supply to the VDD2_ADC turret.

ADP5076 VR1 Positive Output R67 0Q at R67 P_BST is set at 22 V by default. Optionally, move 0 Q to R68 to

Voltage (P_BST) R68 R68 not placed set P_BST = 26V. In addition, set the ADP7142 output voltage,

R69 R69 not placed INT_VDD, to 24V by moving the 0Q from R91 to R92. Also,

P optionally move 0Q to R69 to set P_BST = 7V. In addition, set
the ADP7142 output voltage, INT_VDD, to 5V by moving the 0Q
from R91 to R100.

ADP5076 VR1 Negative Output R61 0Q at R61 N_BST is set at =18V by default. Optionally, move 0Q to R66 to

Voltage (N_BST) R66 R66 not placed set N_BST =-26V. In addition, set the ADP7182 output voltage,
INT_VSS, to -24 V by moving 0Q from R80 to R82. Also,

R R71 not placed optionally, move 0Q to R71 to set N_BST = -7V. In addition, set
the ADP7182 output voltage, INT_VSS, to -5V by moving 0Q
from R80 to R85.

ADP7142 Qutput Voltage (INT_VDD) | R91 0Q at R91 INT_VDD is at 20V by default. Optionally, move 0Q to R92

R92 R92 not placed to set INT_VDD = 24V. In addition, set the ADP5076 positive
output voltage, P_BST, to 26V by moving 0Q from R67 to R68.

R100 R100 not placed Also, optionally move 00 to R100 to set INT VDD =5V In
addition, set the ADP5076 positive output voltage, P_BST, to 7V
by moving 0Q from R67 to R69.

ADP7182 Output Voltage (INT_VSS) | R80 0Q at R80 INT_VSS is at 16V by default. Optionally, move 0Q to R82 to

R82 R82 not placed set INT_VSS = -24V. In addition, set the ADP5076 negative
output voltage, N_BST, to -26V by moving 0Q from R61 to R66.

R85 R85 not placed Also, optionally, move 00 to R85 to setINT_VSS = -5V, In
addition, set the ADP5076 negative output voltage, N_BST, to
=7V by moving 0Q from R61 to R71.

Voltage Reference U4 R20 11QatR20 The ADR444 (voltage reference) output directly connects to the

ADAQ7769-1 by default.

analog.com
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EVAL-ADAQ7769-1

EVALUATION BOARD HARDWARE

ON-BOARD CONNECTORS
Table 5 provides information about the external on-board connectors on the EV-ADAQ7769-1FMC1Z.

Table 5. On-Board Connectors

Connector Function

IN SMB analog input for AC signals

FDA_IN SMB analog input that bypasses ADAQ7769-1 PGA

T Turret for DC analog inputs

I[EPE_IN SMA for the IEPE sensor input

MCLK SMB for the external MCLK

P5 FMC connects all digital signals to the ZedBoard™

P6 PMOD connector allows the user to interface with the board
LDO_OUT Turret to connect to external Vger input

3V3 Turret to connect to external 3.3V supply

5V3 Turret to connect to external 5.3V supply

VDD2_ADC Turret to connect to external VDD2_ADC supply

EXT_VDD Turret to connect to external positive supply for buffers and/or IEPE interface
EXT_VSS Turret to connect to external negative supply for buffers

analog.com
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EVAL-ADAQ7769-1

EVALUATION BOARD SETUP PROCEDURE
EV-ADAQ7769-1FMC1Z CONNECTION WITH
ZEDBOARD™

Figure 7 shows a diagram of the evaluation setup for the EV-
ADAQ7769-1FMC1Z board. After completing the steps in the Quick

Start Guide section, proceed with the following to start data capture:

1. Double click the EV-ADAQ7769-1FMC1Z evaluation board icon
to open the board view window.

2. Double click the ADAQ7769-1 chip icon in the board view
window to open the chip view window.

INPUT R

VOLTAGE - — K
SIGNAL > ‘

IEPE
SIGNAL
INPUT

3. Click Software Defaults and then click Apply Changes.

4. Click the Proceed to Analysis button to show the analysis view
window.

5. Apply aninput signal at IN, or through the optional |EPE input
(IEPE_IN), then click Run Once.

To power off, first disconnect the input signal, and close the soft-
ware. Then toggle the switch SW8 to turn off the ZedBoard™ before
disconnecting the USB.

PC/LAPTOP

- L]

+12V POWER
SUPPLY

007

Figure 7. Evaluation Board Setup

analog.com
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EVALUATION BOARD SETUP PROCEDURE

INPUT RANGE CONFIGURATION
Table 6. Input Selection Table Using IN1=AAF

Recommended Input

GAIN2 Pin GAIN1 Pin GAINO Pin Total Signal Chain  Full-Scale Range (V) Range (V) with Vggr =
Logic Logic Logic PGA Gain (VIV) AAF Gain (VIV) Gain (VIV) with Vger = 4.096V 4.096V
L L L 1 1 1 +4.096
L L H 2 1 2 +2.048
L H L 4 1 4 +1.024
L H H 8 1 8 +0.512
H L L 16 1 16 +0.256
H L H 32 1 32 +0.128
H H L 64 1 64 +0.064
H H H 128 1 128 +0.032
Table 7. Input Selection Table Using IN2_AAF
B Recommended Input
GAIN2 Pin GAIN1 Pin GAINO Pin Total Signal Chain Full-Scale Range (V) Range (V) with Vggr =
Logic Logic Logic PGA Gain (VIV) AAF Gain (VIV) Gain (VIV) with Vger = 4.096V 4,096V
L L L 1 0.364 0.364 +11.264
L L H 2 0.364 0.727 15.632
L H L 4 0.364 1.455 +2.816
L H H 8 0.364 2.909 +1.408
H L L 16 0.364 5.818 +0.704
H L H 32 0.364 11.636 +0.352
H H L 64 0.364 23273 +0.176
H H H 128 0.364 46.545 +0.088
Table 8. Input Selection Table Using IN3_AAF
B Recommended Input
GAIN2 Pin GAIN1 Pin GAINO Pin Total Signal Chain  Full-Scale Range (V) Range (V) with Vggr =
Logic Logic Logic PGA Gain (VIV) AAF Gain (VIV) Gain (VIV) with Vggr = 4.006V" 4.096V2
L L L 1 0.143 0.143 +28.672 +15.9
L L H 2 0.143 0.286 +14.336 17.95
L H L 4 0.143 0.571 +7.168 +3.975
L H H 8 0.143 1.143 +3.584 +1.987
H L L 16 0.143 2.286 +1.792 $0.993
H L H 32 0.143 4.571 +0.896 +0.496
H H L 64 0.143 9.143 +0.448 $0.248
H H H 128 0.143 18.286 10.224 10.124

! Actual PGA input range is limited by Max = VDD_PGA - 4.4V, Min = VSS_PGA + 0.1V.

2 PGA supplies are VDD_PGA = +20V, VSS_PGA = -16V.

analog.com
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EVALUATION BOARD SCHEMATICS AND ARTWORK

IEPE INTERFACE

HV_VDD_ C13 | DNI
1T
EXT_VDD 0.4uF
DNI
c10 13
0.1pF 7 2
0 N OUTI=—¢ LT3092ITS8#TRMPBF
o 3 IN OUT4—¢
(=3
e e 5SET OUT|—
2 J_ NC LRI15
S C11 $RM T 6] $ 2700
INT_VDD H AGND -|—10pF <2 120kQ r
CONNECT TO A BY DEFAULT
DNI
1 c14
wvvop ©° T 0.4pF
DNI 01uF | AGND
R7 AGND
vav v
PIEZO SENSOR IEPE_IN V5DD us
INPUT 1 IEPE_IN 1 10
2| $1 D1 R13 IEPE
gﬁh s2 D2 . AN
P SW_s1 8 3 SW_FF 0
swsr | FF
142-0701-301 —IN2
VSS GND DNI DNI
VaGnD ADG5421FBCPZ-RL7 6] 4 JR8 <R9 R12 gR14
b S
Stk Ssa00 100kQ 2 100kQ
AGND AGND
3v3 | < AGND AGND

Ds1

FAULT WHEN OFF
GREEN LED

SML-LX0603GW-TR
-
c

AGND
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Figure 8. IEPE Interface Schematic
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EVALUATION BOARD SCHEMATICS AND ARTWORK

600

0

ING 2vd 0 W
ING Ly 0 oW
[ maé o oo

8Ed 0 Z01d9

——
Va4 LW ‘Va4 0N ‘'VOd N3 ‘ZNIVO ‘LNIVO ‘ONIVO ‘ZS”MS ‘LS™MS 138V 62y 001dD
LSWE-61Z nzw<mw
; I
(D dizz 4y Zuvprruay
mn 120 910 4y
n SjwL - ano - Tsio
% ZNn = LNOA
[e] ZNIVD d 434 ozy 2N NiA [
% e <oNa  ona -
Ao
[el3 ONIVD n 1
g 1no oa1l
o
0-20-00-00-08-00-Z-105Z
s 100 oa1
WiL gTAL VAL SVAL VAL STAL STAL STAL
66M T 86 T/6M TO6M TG6M TYEM TIvM Tova 2=
ES Q¥VO8 FHL ANNOYY 30Vd L
anov &
TAE 4y EL 4o =ady NG ansv [ anov [ ansv [ anov g
._.m~u .—.zo .—.nnu ._.«Nu 080081 N . . . . S
- - B SR =
dvd 93a dvD 93V ¥ ¥aND™ €£aND™ ZAND™ LAND nww
1353 138V X
anov aNov anov Vod SSA eziy oo ®
3
L . - o 0|0
vous THT avo Zo84d1-69..0vaV Bl e e e e o Sl S S S e S 3
8vy 0£D
T2 £ o %% 338 555553555555555550 22228 5595 2558 S
oav 13s3¥ A ey EAT mm 222 22222z22z222222222 00000 VOO I LI
o0 565 55555555555555655 'u's's 5588 =5
oo 0000 88>> ~
NG 3% > > Peoldo/c3a0N| o 1INV430 Ag ENI/ O OL GILOINNOD 9 .
0 Z0l49/z3aoN[—LRIdD N b
N 10Id9/L3AON [ S—F 9T 3NN NIdy ~
OW4NITONAS 82y N"AQ¥/LNOQ 00149/03AON} e 50 ~
" <
ov 2 —
N_NI"ONAS vod NIy —saNa <
NZLNO ONAS A CE ALY Q
oav LTSI o] | Las Nvolz N <
aNOVA  of Gan a3 14N NId 13 ONIVO 17NV430 A8 €NI/ D OL GILDINNOD §¥ o
-4VV_ENI| =
=] VIvAX vy enSe vy m
W o= w‘_m.__msv_‘_ﬂ_s.x -2y NS AL aNov anov =X
anev, o7 _ 2
anev +49V_INIf = [y
% . +avv ZNIEEC N INa Lez-L0Le-Lel z
2 3 €ig +4VVENI| = &
HISE 0k — 28] a3y 55 <<< << ooo <<<< v s vavvent 0
4 NG < 99 588 88 Scc m --- S888 vod 1N0| = = .
NS o § S8 P88 88 S5S55 Z ZZZ Poggo [?5vod 1no Vod 1no ING ' va — B
no ING z S »'» »plm mln Lt = Fele vlune = NIvad
€2 I 99 99U UU 900 O 909 QOO 1d vod NI
o 820 ow S 66 66> »>»» 000 O 000 »>»»>
2 ) o > 3] mm (A7 |2
>3 D n S il e B R B P
& vy EAE 19Z-10L8-1E} = |9 tﬂm ~ ANoV
TR S . - Z20y  VOd GaA
s 5 S 5 so80aaL
Svd  OW4 MT1OWN ° ° ,M ° T U EAS o
sl 5 3 2 ING | aNov INa = Q
o > 0 Y
—W—— _
—N—n zd  1no oal 0
- 24 9v20666-0ZN NI
anov' [ anov [ anov aNov anev m m (LO000005-00°Z 10T
~ 1
€€ z€0 620 229 929 vd aNov anov T
ING ING ING IN €A

ol aaA

0QV ZaaA D
oav aaA D
vad aan D

0-20-00-00-08-00-2-1L0SZ
0av zaaa

z
a
As 0a1

ZHINOOL LV UL €3
ZHINOOL LV UL 323
ZHINOOL LV UL :13

3TNAOCNN 1-69..0VAVY

INa 192-102€-LEL z
Y]
NI

b

Rev. 0|15 of 18

analog.com


https://www.analog.com/EVAL-ADAQ7769-1
http://www.analog.com/en/index.html
https://www.analog.com/adaq7769-1

EVAL-ADAQ7769-1

EVALUATION BOARD SCHEMATICS AND ARTWORK

oo

ansv
17Nv430 A8 V OL LO3NNOD

g ¥ iy
4 anov
&
2
8
g
L —
& o ¥IJWNINIdE
(DAELZOAOP+L) x 221~ = ASN. anov (No)
(GAELAEVZ+L) x 22 oz b ONAS 2 ==
(DELDYBS L+1) X 2 Hrizz NIAV | or
_ 0-20-00-00-08-00-2-105Z - o
ssA LA (84U 8RI+) xZT1- = SSAINI e 17NV430 A8 ON9/E OL A3LOINNOD SHIY
L0vzs14a
st
vtD ansv
anev aNov anov anev aNov, anNoy, oa
8l 8
Na . Nzdovzgizdav N R m R m
s080a8L S PT8 slo 3lg¢ wILLS 517 B
ps 5T & 5T @ TTE ET& N il
1., . o1
N LHM
SSAINI 212} B 6.4  1saN 128 3 32 »
- ] 2 o33
1SN 3 8 2
LHM en g =
SSAINI nzG«ﬁ AN
Nim 3 NZ
INa (] iEL m 3 W_ 2 W 2 S50 ET anov
S8y INO  98¥ 06y Ss E
L4-789V9205d0V
0 [ ariec0'0
z8d INO  £8M nzw<$ e
0 st €58 4d00sy  ggg
08y 184 (80-9'L).(E2HS/INLE)-8°0 = ALN A
BiEL €50 arizzo'0
(@0-9'LI(SILINLS)F0 = AZN va wi0oL
e (8'0-9°L)u(2)Z/LN16)80 = ABLN oLy 4dooge 40
(80-9'1).(zau/z144)-8°0 = 1S N NIAd (75—
Niav  NIAd i s
(SOMO/LNLS+L).80 = AL 5] aNov,
A LA
aNov | anov (Z9ML/LYLG+L).80 = AOZ
(LEML/ILG+1).8'0 = AZZ 4oL |anov| anov
o (184Y/1144+1),8°0 = 158 d N |
3 o anov (2]
g 2 N N
aNov anov anov STZ 2$% anov P=Q PQ
® 5[* aNov anev g 29 T 5T
s00081 SLe nwu ﬂ“sz plo INa 0 694 nwza._ wizz ZHW00L Vﬁ 0009
pP=Q N3 » - -
T 8 2 T a o o T e
o 5 ss |_m 5T 8 g8 T8 e eon ow [ NIAY /T TAE
0 Lnon mwzzm_m z [] [ AL'LS 0 NGk s3 ene
aan1Ni| rory [ 9 Y Rl mp hm oL PAY 194 B 0 L0°00-00-08-00-2-052
1M 8N L4-NZdOVZylldaY Lovzstaa
QaA"IN 9
ERN]
INa o0
0 vig'LE
ING 001y 68y
0 AL6L
— A o
anev INa  Z6M 884
4INVAIA A8V OL LOINNOD N S g anov (w66 / GW69'L) + ) x S61°L = (¥2'S) LNOA
H 164 284 T 0371 N3O ((zany) + 1) x 61°L = LNOA
14 & ° ¥3Imod
] g @ aNov anov A
2
g (DHOHGTMLE+L) X T'h = AS anov w e anov
& (THOLAL6L+L) x Z') = AVZ H anev ddzz
(@Y0LAMBSL+L) x 2L = AOZ 2z 2 oo i%wm Javdle
(z¥/14+1) x ' = QA" LNI 70 oS 4oy —— aN9 aNo . 4y
_ 65Y W N ()
aaA"1x3 0 Y S Mo 2 s 0
- 0-20-00-00-08-00-Z-105Z L
aan a3 0-20-00-00-08-00-z-L0sz |, EAS 159 9|LnoA B e
£As N 48dY1#z-003E1925E0LT
1INIWIOVNVIN ¥IMOd

Ag'E

Figure 10. Power Management Schematic
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Figure 11. Digital Interconnections Schematic
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NOTES

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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