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Evaluating the AD7293 12-Bit Power Amplifier Current Controller with ADC, DACs,
Temperature and Current Sensors

FEATURES

Full featured evaluation board for AD7293
Graphical user interface (GUI) software with USB control
Various link options

EVALUATION KIT CONTENTS

AD7293 evaluation board
AD7293 evaluation board software CD

EQUIPMENT NEEDED

EVAL-SDP-CB1Z
Bench top power supply and connector cables

APPLICATIONS

GaN and GaAs power amplifier (PA) monitoring and controls
Base station power amplifiers
General-purpose system monitoring and controls

ONLINE RESOURCES

Documents Needed

AD7293 data sheet

AD7293 evaluation board software
Design and Integration Files

Schematics, layout files, bill of materials

GENERAL DESCRIPTION

This user guide describes the evaluation board for the AD7293,
which is a 12-bit monitoring device with a multichannel ADC,
DACs, and temperature and current sensors.

For full details on the AD7293, see the AD7293 data sheet and
consult it when using the EVAL-AD7293SDZ. The configuration
of the various link options is explained in the Evaluation Board
Hardware section.

The EVAL-AD7293SDZ requires the EVAL-SDP-CB1Z board.
The EVAL-AD7293SDZ interfaces to the USB port of the PC via
the EVAL-SDP-CB1Z. Software that allows the user to easily
program the AD7293 is available with the EVAL-AD7293SDZ.

EVAL-AD7293SDZ AND EVAL-SDP-CB1Z CONNECTION PHOTOGRAPH
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EVALUATION BOARD HARDWARE
AD7293 POWER SUPPLY

There are several options available for powering the EVAL-
AD7293SDZ, all of which use external power supplies.

The default option for powering the EVAL-AD7293SDZ is to
supply J11 or J12 with 9 V.

Supply approximately 8 V to J2, LK_PAVDD (see the Closed-
Loop Current Control section and Table 5) with a current limit
to avoid a current path to ground via the BSS159 depletion mode

transistor.

The supply planes are decoupled to the relevant ground plane
using 10 uF and 0.1 pF ceramic capacitors connected to the
EVAL-AD7293SDZ. The EVAL-AD7293SDZ requires a number
of power supply inputs: AVDD, VDD, VDRIVE, AVSS,
DACVDD-UNI, and DACVDD-BI.

LK_AVDD
+5V A

O—=g

—1

vDD

VDRIVE

DACVDD_BI AVDD

AD7293

DACVDD_UNI AVSS

+5V
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A

+5Ve REG

+5V -5V

LK_VCC ?n LK_VSS
5V A A

J12
(PWR)

w9V v
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Figure 2. AD7293 Power Connector Defaults and Necessary Supply Voltages
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Table 1. Connector Functions

PADD WD

B

£
Figure 3. EVAL-AD72935DZ Power Connections

12998-003

Connector Description

J1-1 External analog VDD power connector
J1-2 GND power connector

J2-1 External PAVDD power connector

J2-2 GND power connector

J3-1 VPPO power connector

J3-2 GND power connector

J4-1 VPP1 power connector

J4-2 GND power connector

J5-1 VPP2 power connector

J5-2 GND power connector

J6-1 VPP3 power connector

J6-2 GND power connector

J9-1 VDRIVE power connector

J9-2 GND power connector

J10-1 DVDD power connector

J10-2 GND power connector

J11-1 PWR (9 V) power connector

J11-2 GND power connector

J12 Alternative PWR (9 V) power connector
J13-1 AVCC unipolar DAC supply power connector
J13-2 GND power connector

J14-1 AVSS negative supply power connector
J14-2 GND power connector
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Table 2. Power Supply Link Options

Link Mnemonic

Description

LK_AVDD

LK_VDRIVE

LK_VvCC

LK_VSS

LK_DVDD

LK_DVDD1

LK_PAVDD

5V_EXT
5V_REG

This link selects the analog VDD supply for the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator.
Position B: selects the external VDD (J1) located at the top of the board (default).

This link selects the logic supply level for the AD7293.

Position A: selects 3.3 V that is supplied from the EVAL-SDP-CB1Z (default).

Position B: selects an external VDRIVE (J9) located at the bottom left corner of the board.
This link selects the positive supply for the unipolar DACs.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator.
Position B: selects the external AVCC (J13) located at the bottom of the board (default).
This link selects the negative supply for the bipolar DACs.

Position A: selects the —5 V regulated supply coming from the ADP3605 voltage regulator.
Position B: selects the external AVSS (J14) located at the bottom of the board (default).
This link selects the supply for the AD7293 digital supply.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator.
Position B: selects the external DVDD (J10) located at the bottom of the board (default).
This link selects the supply for MC74HC244A.

Position A: selects the DVDD (J10) as the supply for the MC74HC244A.

Position B: selects GND as the supply for the MC74HC244A.

This link selects the supply for the PAVDD node on the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator.
Position B: selects the external PAVDD (J2) located at the top of the board.

This external 5V link connects J1 to the 5V node.

This link (L9) connects the 5V regulator output to the 5V node.
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SERIAL COMMUNICATION, GPIO, AND SYSTEM
DEMONSTRATION PLATFORM (SDP)

The EVAL-SDP-CB1Z (SDP-B), system demonstration
platform, handles communication to the EVAL-AD7293SDZ
via the PC. The SDP-B may require power from the EVAL-
AD7293SDZ depending on the current available from the PC
USB interface it is connected to. The default option leaves
LK_SDP_PWR disconnected, and the logic level is taken from
the EVAL-SDP-CB1Z (3.3 V) by inserting LK_SDP_VDRIVE.

The default for the RESET, GPI07/LDAC, and GPIOx/SLEEPx
pins on the AD7293 is controlled by the hardware on the EVAL-
AD7293SDZ. Use the GP107/LDAC, SLEEPO, and SLEEP1
jumpers to tie the inputs high (not inserted) or low (inserted).
Control RESET using the push-button interface (low when
pushed).

Route the pins out to J8 via the options on the LK_RESET,
LK_SLEEPO, LK_SLEEP1, and LK_LDAC links. See Figure 25
and Figure 26 for additional information.

Table 3. Serial Communication Link Options

Link Mnemonic

Description

LK_SDP_PWR
LK_SDP_VDRIVE
LK_SLEEPO

SLEEPO

LK_SLEEP1

SLEEP1

LK_RESET

LK_RESET/GPIO

LK_LDAC

LDAC

Insert to provide 5V power to the EVAL-SDP-CB1Z.

Insert to take the 3.3 V digital signal high level from the SDP as the reference for the serial peripheral interface.

This link determines whether the GPIO5/SLEEPO pin is controlled by the SDP or by the SLEEPO link on the EVAL-AD7293SDZ.
Position A: the pin is controlled by the SDP.

Position B: the pin is controlled by the SLEEPO link and pull-up on the EVAL-AD7293SDZ (default).

If Link B is selected on LK_SLEEPQ, this link controls the polarity of the GPIO5/SLEEPO pin. If inserted, the signal is pulled
low. If not inserted, the signal is pulled high.

This link determines whether the GPIO6/SLEEP1 pin is controlled by the SDP or by the SLEEPO link on the EVAL-AD7293SDZ.
Position A: the pin is controlled by the SDP.
Position B: the pin is controlled by the SLEEP1 link and pull-up on the EVAL-AD7293SDZ (default).

If Position B is selected on LK_SLEEPO, this link controls the polarity of the GPIO6/SLEEP1 pin. If inserted, the signal is
pulled low. If not inserted, the signal is pulled high.

In conjunction with LK_RESET/GPIOO, this link determines whether the RESET pin is controlled by the SDP or by the
RESET link on the EVAL-AD7293SDZ.

Position A: the pin is controlled by the SDP.

Position B: the pin is controlled by the RESET push-button EVAL-AD7293SDZ (default).

This link determines whether the signal coming from the SDP controls the RESET pin via LK_RESET or the GPIOO0 pin.
Position A: The RESET pin is controlled by the SDP.

Position B: The GPIO pin is controlled by the SDP.

This link determines whether the GPIO7/LDAC pin is controlled by the SDP or by the LDAC link on the EVAL-AD7293SDZ.
Position A: the pin is controlled by the SDP.

Position B: the pin is controlled by the LDAC link and pull-up on the EVAL-AD7293SDZ (default).

If Position B is selected on LK_LDAG, this link controls the polarity of the GPIO7/LDAC pin. If inserted, the signal is pulled
low. If not inserted, the signal is pulled high.
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CLOSED-LOOP CURRENT CONTROL

The EVAL-AD7293SDZ has four independent closed-loop
drain current controllers. By default, the control loops are
populated on the EVAL-AD7293SDZ with all the necessary
components, such as a sense resistor, and the closed-loop
software window operates with a single loop (Loop 0).

LK_PAVDD supplies the voltage (8 V). This current flows
through a PMOS switch controlled by the PA_ON pin.

The PMOS can be turned on and off by using the supplied
evaluation software that allows the user to decide when current
is supplied to the sense resistor high side.

LK_PMOS/RSO selects if PMOS circuitry is part of the loop.

The EVAL-AD7293SDZ contains a BSS159N depletion mode,
low voltage transistor that mimics the characteristics of a higher
power depletion mode PA but at lower voltages.

By default, the loops are connected to the BSS159N. R_0 and
C_0 are populated with a resistor and a capacitor to form the
filter with a time constant of 5 ms to 50 ms.
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Figure 4. EVAL-AD7293SDZ Loop Configuration

Table 4. PA_ON Link Options

12998-004

Link Mnemonic

Description

PMOS_S

LK_PMOS/RS3

This link selects the source/supply of the PMOS switch.

This link selects the routing of the drain of the PMOS switch.
Position A: selects the top of the high-side of the RS1(+) pin.
Position B: selects the top of the high-side of the RSO(+) pin (default).

Position A: selects PMOS1+, Loop 1 (for the supply to be connected, LK_PMOS/RS1 must be in Position A).
Position B: selects PMOSO0+, Loop 0 (for the supply to be connected, LK_PMOS/RS0 must be in Position B) (default).
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Table 5. Loop Power Supply Options

Link Mnemonic

Description

LK_PAVDD

LK_VPPO

LK_PMOS/RSO

LK_VPP1

LK_PMOS/RS1

LK_VPP2

LK_VPP3

This link selects the supply for the PAVDD node on the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator (default).
Position B: selects the external PAVDD (J2) located at the top of the board.

This link selects the VPPO supply for Loop 0 on the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator (default).
Position B: selects the external VPPO (J3) located at the top of the board.

Position C: selects the PAVDD supply that is controlled by the LK_PAVDD.

This link selects whether the PA_ON controller is part of Loop 0 or the user can connect directly to the top of the sense
resistor at the RSO(+) node.

Position A: connects directly to the top of the RSENSEQ resistor at the RS0(+) node.

Position B: PMOS0+ connects to the PA_ON control circuit (default).

This link selects the VPP1 supply for Loop 1 on the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator (default).
Position B: selects the external AVPP1 (J4) located at the top of the board.

Position C: selects the PAVDD supply that is controlled by the LK_PAVDD link.

This link selects whether the PA_ON controller is part of Loop 1 or the user can connect to the top of the sense resistor
at the RS1(+) node.

Position A: PMOS1+ connects to the PA_ON control circuit.

Position B: connects directly to the top of the RSENSE1 resistor at the RS1(+) node (default).

This link selects the VPP supply for Loop 2 on the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator (default).
Position B: selects the external VPP2 (J5) located at the top of the board.

This link selects the VPP supply for Loop 3 on the EVAL-AD7293SDZ.

Position A: selects the 5V regulated supply coming from the ADP7104 voltage regulator (default).
Position B: selects the external VPP3 (J6) located at the top of the board.

Table 6. Closed-Loop (EVAL-AD7293SDZ Closed-Loop Board) Current Control Transistor Options

Link Mnemonic

Description

D_PAO

G_PAO

S_PAO

D_PA1

G_PA1

S_PA1

D_PA2

G_PA2

This link selects the drain connector to the BSS159N.

Inserted: selects the bottom of the RSO(-) sense resistor.

Not inserted: BSS159N drain not connected to Loop 0.

This link selects the gate connector to the BIVOUTO pin of the AD7293.
Inserted: selects BSS159N (R_0 must be populated).

Not inserted: BSS159N gate not connected to Loop 0.

This link selects the connection to ground for the amplifier.

Inserted: connects the BSS159N source to ground.

Not inserted: BSS159N source not connected to Loop 0.

This link selects the drain connector to the BSST159N.

Inserted: selects the bottom of the RS1(-) sense resistor.

Not inserted: BSS159N drain not connected to Loop 1.

This link selects the gate connector to the BIVOUT1 pin of the AD7293.
Inserted: selects BSS159N (R_1 must be populated).

Not inserted: BSS159N gate not connected to Loop 1.

This link selects the connection to ground for the amplifier.

Inserted: connects the BSS159N source to ground.

Not inserted: BSS159N gate not connected to Loop 1.

This link selects the drain connector to the BSST159N.

Inserted: selects the bottom of the RS2(-) sense resistor.

Not inserted: BSS159N drain not connected to Loop 2.

This link selects the gate connector to the BIVOUT2 pin of the AD7293.
Inserted: selects BSS159N (R_2 must be populated).

Not inserted: BSS159N gate not connected to Loop 2.
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Link Mnemonic

Description

S_PA2

D_PA3

G_PA3

S_PA3

This link selects the connection to ground for the amplifier.
Inserted: connects the BSS159N source to ground.

Not inserted: BSS159N source not connected to Loop 2.
This link selects the drain connector to the BSST159N.
Inserted: selects the bottom of the RS3(-) sense resistor.
Not inserted: BSS159N drain not connected to Loop 3.

This link selects the gate connector to the BIVOUT3 pin of the AD7293.

Inserted: selects BSS159N (R_3 must be populated).

Not inserted: BSS159N gate not connected to Loop 3.
This link selects the connection to ground for the amplifier.
Inserted: connects the BSS159N source to ground.

Not inserted: BSS159N source not connected to Loop 3.
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Figure 5. Loop Power Configuration Using On-Board BSS159 Depletion Mode Transistor (Loop 0 with High-Side PMOS Protection)
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Figure 6. Loop Power Configuration Connecting to External Power Amplifier
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ADC INPUT LINKS TEMPERATURE SENSOR LINKS
The EVAL-AD7293SDZ contains an ADC input channel, Three different options are available for use as the input to the
including the AD8022 amplifier, to buffer the inputs to the ADC. AD7293 external temperature sensor:

There are different options available that can be configured
using the various links. See Figure 31 and Table 7 for more
information.

EXTERNAL REFERENCE LINKS

These links allow the user to select the on-board reference or an
external reference.

e A 2NJ906 external diode
e A 2NJ904 external diode (default)
e The DOx or D1x SMB input

See Table 8 for information on how to configure the external
temperature sensor using the various links.

Table 7. ADC Input Links

Link Mnemonic Description
LK_VINO Connects the noninverting input of the AD8022 and the VINO SMB to GND.
SL-INO Selects the input to the VINO pin.

Position A: output of the AD8022 op amp.

Position B: VINO SMB.

LK_VIN1 Connects the noninverting input of the AD8022 and the VIN1 SMB to GND.
SL-IN1 Selects the input to the VIN1 pin.

Position A: output of the AD8022 op amp.

Position B: VIN1 SMB.

LK_VIN2 Connects the noninverting input of the AD8022 and the VIN2 SMB to GND.
SL-IN2 Selects the input to the VINO pin.

Position A: output of the AD8022 op amp.

Position B: VIN2 SMB.

LK_VIN3 Connects the noninverting input of the AD8022 and the VIN3 SMB to GND.
SL-IN3 Selects the input to the VINO pin.

Position A: output of the AD8022 op amp.

Position B: VIN3 SMB.

Table 8. Temperature Sensor Links

Link Mnemonic Description

SLK1 SLK1 and SLK2 determine the use of the DOx SMB, a 2NJ906 or a 2NJ904 external diode, as inputs to the external
temperature inputs, DO— and DO+, on the AD7293.

Position A: 2NJ906.
Position B: 2NJ904 (default).
Position C: DOx SMB.

SLK2 SLK1 and SLK2 determine the use of the DOx SMB, a 2NJ906, or a 2NJ904 external diode as inputs to the external
temperature inputs, DO— and DO+, on the AD7293.

Position A: 2NJ906.
Position B: 2NJ904 (default).
Position C: DOx SMB.

SLK3 SLK3 and SLK4 determine the use of the D1x SMB, a 2NJ906 or a 2NJ904 external diode, as inputs to the external
temperature inputs, D1—and D1+, on the AD7293.

Position A: 2NJ906.
Position B: 2NJ904 (default).
Position C: D1x SMB.

SLK4 SLK3 and SLK4 determine the use of the D1x SMB, a 2NJ906 or a 2NJ904 external diode, as inputs to the external
temperature inputs, D1— and D1+, on the AD7293.

Position A: 2NJ906.
Position B: 2NJ904 (default).
Position C: D1x SMB.
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Table 9. Default Link Positions for the EVAL-AD7293SDZ

Link Mnemonic Description
5V_EXT Inserted
5V_REG Inserted
LK_AVDD A
LK_DVDD A
LK_DVDD1 A
D_PAO Inserted
D_PA1 Inserted
D_PA2 Inserted
D_PA3 Inserted
G_PAO Inserted
G_PA1 Inserted
G_PA2 Inserted
G_PA3 Inserted
LK_LDAC A
LK_PAVDD A
LK_PMOS/RSO B
LK_PMOS/RS1 B
LK_PMOS/RS3 B
LK_REF A
LK_RESET B
LK_RESET/GPIO B
LK_SDP_PWR Inserted
LK_SDP_VDRIVE Inserted
LK_SLEEPO A
LK_SLEEP1 A

S_PAO Inserted
S_PA1 Inserted
S_PA2 Inserted
S_PA3 Inserted
LK_VvCC A
LK_VDRIVE A
LK_VINO Inserted
LK_VIN1 Inserted
LK_VIN2 Inserted
LK_VIN3 Inserted
LK_VPPOQ C
LK_VPP1 B
LK_VPP2 B
LK_VPP3 B
LK_VSS A
PMOS_S B

SL-INO A

SL-IN1 A

SL-IN2 A

SL-IN3 A
SLEEPO Inserted
SLEEP1 Inserted
SLK1 B

SLK2 B

SLK3 B

SLK4 B
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SOCKETS These sockets apply an externally generated signal to the EVAL-
AD7293SDZ for connecting an external circuit to the EVAL-

There are 23 SMB input/output sockets on the EVAL-
AD7293SDZ or for accessing an output signal from the AD7293.

AD7293SDZ that are relevant to the operation of the AD7293.

Table 10. Socket Functions

Socket Mnemonic Description

RSO(+), RS1(+), RS2(+), RS3(+), RSO(-), RS1(—), RS2(-), RS3(-) | Subminiature bayonet nut connector (BNC) sockets for the input signals applied
directly to the RSx+ and RSx— inputs in the absence of a sense resistor.

VINO, VIN1, VIN2, VIN3 Subminiature BNC sockets for the analog input signals applied directly to the
VINO, VINT1, VIN2, and VIN3 pins, respectively.

DOx, D1x Subminiature BNC sockets for the input signals applied directly to the AD7293
DO+ and D1+ pins.

PA_ON Subminiature BNC sockets for the PA_ON output signal generated by the AD7293.

UNI_VOUTO, UNI_VOUT1, UNI_VOUT2, UNI_VOUT3, Subminiature BNC sockets for the Vourx output signals generated by the AD7293.

BI_VOUTO, BI_VOUT1, BI_VOUT2, BI_VOUT3
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GETTING STARTED

INSTALLING THE SOFTWARE

The EVAL-AD7293SDZ evaluation kit CD includes self
installing software. The software is compatible with Windows®
XP, Windows Vista, and Windows 7. Note that the EVAL-

AD7293SDZ interfaces to the USB port of the PC via the EVAL-

SDP-CB1Z.

To ensure that the EVAL-SDP-CB1Z is recognized when it
connects to the PC, install the software before connecting the
EVAL-SDP-CB1Z to the USB port of the PC.

1.  Start the Windows operating system and insert the CD.

2. The installation software opens automatically. If it does not

open automatically, run the setup.exe file from the CD.
Install the software as well as any drivers that are prompted.

3. After installation is complete, power up the EVAL-
AD7293SDZ as described in the AD7293 Power Supply
section.

4. Plug the EVAL-AD7293SDZ into the EVAL-SDP-CB1Z,
and plug the EVAL-SDP-CBI1Z into the PC using the USB
cable included in the box.

5. To finalize the installation, proceed through any dialog
boxes that appear when the software detects the EVAL-
AD7293SDZ.

OPERATING THE SOFTWARE

To run the AD7293 evaluation software, take the following
steps:

1. From the Start menu, go to All Programs, Analog
Devices, AD7293, and click AD7293 Evaluation
Software. To uninstall the program, click Start, Control
Panel, Add or Remove Programs, and then click AD7293
Evaluation Software.

2. Plug the USB cable into the EVAL-SDP-CB1Z, then plug
the EVAL-SDP-CB1Z into the EVAL-AD7293SDZ and
secure it using plastic screws (see Figure 7).

12998-007

Figure 7. EVAL-AD7293SDZ Connected to the EVAL-SDP-CB1Z

If the EVAL-SDP-CBI1Z is not connected to the USB port
when the software is launched, a connectivity error
displays (see Figure 8). Plug the USB cable into the EVAL-
SDP-CB1Z, then plug the EVAL-SDP-CB1Z into the
EVAL-AD7293SDZ, wait a few seconds, click Rescan, and
follow the instructions.

B Hardware Select

Mo matching system found. Press Rescan to retry or Cancel to
abort.

nous | | Mext |

Rescan

| Fr

]

| Select |[ Cancel

12998-008

Figure 8. Connectivity Error

If the EVAL-SDP-CBI1Z is not connected to the EVAL-
AD7293SDZ, a message box appears (see Figure 9). Check
that the connection between the EVAL-SDP-CB1Z and the
EVAL-AD7293SDZ, and run the program again.

= >
=
ERROR COMNNECTION

Figure 9. ERROR CONNECTION Window

If the EVAL-SDP-CBI1Z is connected, the system
development platform connects for a brief period.

13 System Development Platform Wait 3

Waiting for operation to complete and reconnecting. ..

(mun )

Figure 10. System Develop Platform Wait Window

The main window of the EVAL-AD7293SDZ then opens.
After installing the software, remove the CD from the disc
drive.

12998-010
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VERIFYING THE LINKS AND POWERING UP THE
EVALUATION BOARD

Ensure that all links are positioned correctly for the chosen
operating mode. Table 9 shows the position in which all links
are set when the EVAL-AD7293SDZ is packaged.

When using an external power supply, follow these steps:

1.  Ensure that all links are positioned correctly for the chosen
operating mode.

2. Ensure that all relevant external power connections are
made before using the software for the device.

3. Plugin the USB cable and the EVAL-SDP-CB1Z. If the
supplied software is not used and all external supplies are
used, this cable is not required.

4. Turn on the external power supply.

After powering up the EVAL-AD7293SDZ, begin using the
software to evaluate the board. Note that the EVAL-AD7293SDZ
must be repowered when the software window is closed; that is,
the USB must be disconnected and reinserted.

EVALUATING THE BOARD

The EVAL-AD7293SDZ software allows the user to load values
to the eight DACs in the AD7293, read values from the ADC
channels ,and then depict these values in a plot, monitor a
signal between two limited values, and change the configuration
of the device.
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USING THE SOFTWARE

AD7293 EVALUATION BOARD SOFTWARE WINDOW

After following the procedures in the Getting Started section,
the AD7293 Evaluation Board Software window, shown in
Figure 11, appears when the evaluation software program is started.
A number of different tabs are available to navigate through the
various operating functions of the EVAL-AD7293SDZ. Click
the relevant tab to select the various modes and configurations
of the device.

The tabs offer the following options:

e  System View

e  Hardware Pins

e ADC Monitoring

e  Temperature Sensing
e  Current Sensing

e DAC Control

e Closed Loop

e Access Register

e GPIOs/Alerts

—
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FEIN

AD7203

Whigy

e
ou2

e

v
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N R §

Figure 11. AD7293 Evaluation Board Software Window
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HARDWARE PINS

Four hardware pins are configurable from the Hardware Pins

LDAC and RESET are active low inputs. To use the pins, the
user must set the corresponding switch to either high or low

tab. The hardware pins are LDAC, RESET, SLEEPO, and and then click Write to SDP.
SLEEP1. The links on the EVAL-AD7293SDZ must be Consult the AD7293 data sheet for more information on the
configured as shown in Figure 12 to work accordingly. function of the pins.

DAD7293 Evaluation Board Software

o] O S

File Edit Operate Tools Window Help

AD7293 Evaluation s sicseaens Do

DAC Control

| Closed Loop Access Registers | GPIQs/slerts

SDP CONTROL

HIGH

LDAC ‘
Loy

R HIGH
RESET ‘
Ly

SLEEPO ' HIGH

Ly

SLEEP1 ‘ HIGH
LW

System Yiew | Hardware Pins ‘ ADC Monitoring | Temperature Sensing | Current Sensing

Write to SOP

*Fundicns only when solder link
LK_DAC=A on EVAL-ADT293307 board

*Fundicns only when solder links
LK_RESET/GPIOQ =& and LK_RESET=A on
EVAL-AD7293507 board

*Fundicns only when solder link
LK_SLEEPD=A on EVAL-ADTZ935D7 board

*Fundticns only when solder link
LK_SLEEP1=A on EVAL-ADT72935D7Z board

12998-112

Figure 12. Hardware Pins Tab
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ADC MONITORING TAB

To read the converted analog signals from the 4-channel ADC,
click Sample in the ADC Monitoring tab of the main window.
This tab allows the user to make single-ended measurements on
the ADC channels.

The Continuous OFF/ON box allows the user to make
continuous measurements in command mode. Within the

ADC Monitoring tab, use the Vin 0, Vin 1, Vin 2, and Vin 3
boxes to select the channel accessed. To read the converted
data, click Sample to add one value at a time to a display box,
or select Continuous OFF/ON to store the values in an array
to draw the scope plot. Various user options are also available
in this window, such as range settings and offset settings (see
Figure 13).

DAD?293 Evaluation Board Software

ESEEoR~X

File Edit Operate Tools Window Help
AD7293 Evaluation
DAC Control Closed Loop

System View Hardware Pins ADC Monitaring

Range Settings Offset Settings

Yo Offset
Winl RANGE
4" uref [ w0 LSB
INPUT RAMGES: YVl Offset
4% yref= 0V to ¥ Wil RANGE A
2 * vref OV to 25V 4*uref =] =y LS8
1*vref= OV to 1.25¥ i RANGE Ylmz Offset
4% yref E| 7 o L5B
Win3 RANGE Yf“g Offset
4> vref 7] g0 LB
wil Range Set | [ offset set

VoltagelV)

Samples

+ 2l

ANALOG
- 10000000 SCLK Frequency u DEV'CES

Access Registers

GPRIOsfalerts

Temperature Sensing Current Sensing

Sample |
Continuous
OFF/ON
Win 0 0.000
Win 1 0.000
YWin 2 0.000
Win 3 0,000
B

12998-113

Figure 13. ADC Monitoring Tab
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TEMPERATURE SENSING TAB

To read the temperature from the AD7293, click Sample in the
Temperature Sensing tab of the main window. The Continuous
OFF/ON box allows the user to make continuous measurements in
command mode. Within the Temperature Sensing tab, use the

Tsense 1, Tsense 2, and Tsense INT check boxes to select the
channel accessed. To read the converted data, click Sample to
add one value at a time to a display box, or select Continuous
OFF/ON to store the values in an array to draw the scope plot.
Tsense Offset Settings are also available in this tab.

DADDQS Evaluation Board Software

EERECE XY

File Edit QOperate Tools Window Help

AD7293 Evaluation

DAC Control Closed Loop
System Wiew Hardware Pins

Tsense Offset Settings

Tsense INT Offset
£5 oC

"k
TsenseD0 Offset

e

o’
TsenseD1 Offset
4 oC

v’

Tsense Offset Set

Temperature(®C)

-40-!

0.000000
+ | w Samples

ANALOG
- 10000000  SELK Freguency u DEV'CES

Acoess Registers GPRIOs/blerts
ADC Monitoring

Continuous

Temperature Sensing Current Sensing

CFF/ON

¥| Tsense 1 m 26.250 °C

+| Tsense 2 m 26.500 e
+| Tsense INT m 20625 o

18.000000
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Figure 14. Temperature Sensing Tab
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CURRENT SENSING TAB

To read the converted analog signals from the four current
sense channels, click Sample in the Current Sensing tab of the
main window. The Continuous OFF/ON box allows the user to
make continuous measurements in command mode. Checking
the Isense 0 to Isense 3 boxes allows the user to select

which channel is accessed. There are two methods of reading
the converted data: click Sample to add one value at a time to a
display box, or click Continuous OFF/ON to store the values in
an array to draw the scope plot. Various user options are also
available in this window, such as Isexse gain and offset settings
(see Figure 15).

DAD7293 Evaluation Board Software

ESEEc X

File Edit Operate Tools Window Help

DAC Contral Closed Loop
System View Hardware Pins
Offset Gain
Settings Settings
Isense 0 Offset Isense 0 Gain
70 825 ||
[sense 1 Offset Isense 1 Gain
3o 0z ]
Isense 2 Offset Isense 2 Gain
4o 825 ||
Isense 3 Gain
Isense 3 Offset
A 825 ||
w'
Offset Reg Set Isense Gain Set

15004

Current {p4,

-1.000

Samples

AD7293 Evaluation 10000000 SCLK Frecuency

Access Registers GPIOs/blerts
ADC Monitoring

u ANALOG
DEVICES

Temperature Sensing Current Sensing

Voltage across resistor= 1.25V/Gain
Resistor value on board= 100 Ohms
I=Voltage across resistor/100

Sense Resistance

100 Chm

Caontinuous

OFF/CN

| Isense 0 m
| Isense 1 m
| Iense 2 m
V| Iense 3 m

178
[IF:0
pA
[IFa0

oolo o

1.000
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Figure 15. Current Sensing Tab
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DAC CONTROL TAB

The DAC Control tab in the main window allows the user to
select any of the eight DAC outputs and then load a value, using
the DAC CODE box (see Figure 16). The write is dependent on
the LDAC pin when LOAD is selected. If left unselected, the
DAC loads when Write to DAC is clicked. If COPY is selected,

the value is copied to all relevant DAC channels (unipolar or
bipolar depending on which DAC is selected).

Use the Enable Channels boxes to select which channels are
enabled when Write to DAC is clicked.

To select the DAC output range setting, go to the drop-down
menu in the relevant channel, make a selection, and then click
DAC Offset Set.

|:AD7293 Evaluation Ecard Software

= O ]

File Edit Operate Tools Window Help

@ Unipolar DAC 0

Unipolar DAC 0 Unipolar DAC 1

AD7293 Evaluation o scikireamns > i

System Yiew Hardware Pins ADC Monitoring Temperature Sensing Current Sensing
DAC Control Closed Loop Access Reqisters GPIOs/alerts
Offset Settings DAC select Enable Channels

Y| Unipolar DAC 0

Dvte sy [~ Unipolar DAC 2 Unipalar DAC 1
Unipolar DAC 1 U_mpolar DAC 3 Unipolar DAC 2
nvtnsy [v] Bipolar DAC O Unipolar DAC 3

- Bipolar DAC 1
Unipolar DAC 2 Bipolar DAC 2 Bipalar DAC 0
vt S [v] Bipolar DAC 3 Bipalar DAC 1
Unipolar DAC 3 B!polar Dac 2
0y to S5y El Bipolar DAC 3
Bipolar DAC O
oWt SY [v]
Bipolar DAC 1
oWt SY [v]
Bipolar DAaC 2
DvtasYy [~ Wirite to DAC
Bipolar DAC 3
OVt Sy [v]

*Click Write to DAC'
DAC Offset Set to enable the DACS
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Figure 16. DAC Control Tab
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CLOSED LOOP TAB

Use the Closed Loop tab to control Loop 0 of the EVAL-
AD7293SDZ. Use STEP 1A, STEP 1B, STEP 2, and STEP 3
(see Figure 17 and Figure 18) to set up the AD7293 for closed-
loop operation:

e STEP 1A allows the user to enable the loop.

e  STEP 1B controls the external PMOS switch on the EVAL-
AD7293SDZ via the PA_ON circuitry on the AD7293. Check
off the PA_ON state on/off? box to turn the supply to the
top of the sense resistor on or off, allowing current to flow
to the rest of the circuit.

STEP 1A | STEP 1B | STEP 2 | STEP 3

PA_ON contral register {configuration page;

AWss Alarm switches PA_ON off?
PA ON snooze after SLEEPL ?

P& ON snooze after SLEEPO ?
PA OM set by SLEEFL pin?

PA OM set by SLEEFQ pin?

P&_ON state onfoff?
[PA_ON CONTROL|

12998-117

Figure 17. STEP 1B Tab

e  STEP 2 allows the user to write the target current by
writing to the DAC register.

e  STEP 3 allows the user to enable Bipolar DAC 0, the DAC
that controls the gate of the transistor in Loop 0.

The user can also program the target current and ramp time.
Click MEASURE CURRENT, VOLTAGE & SET HIGH LIMIT
to measure the current at the current sense input (see Figure 18).
This button also measures the DAC output voltage and sets the
high alert limit on the AD7293. Select the Continuous OFF/ON
box to allow continuous measurements in command mode.

DADDQS Evaluation Board Software

Lol O (S

File Edit Operate Tools Window Help

System Wiew Hardware Pins

DAC Contral Closed Loop

STEP1A | STEP 1B | STEP 2 | STEP 3

Softlimit and closed loop enable register
{configuration page)

+|Closed Loop O Enable
+|Closed Loop O SW Limit

| CLOSED LOOP ENABLE |

ADC Monitoring
Access Registers

[SET RAMP TIME]|
= 3F

LSBs {LLSB = 0.25ms}

DAC T

40 [P

SET TARGET CURRENT

AD7293 Evaluation J‘ 10000000 SCLK Frequency

ANALOG
DEVICES
Temperature Sensing Current Sensing
GRIOs/alerts

VOLTAGE & SET HIGH LIMIT ‘ PADD

MEASURE CURRENT,

Measured
Gate Yoltage

a

N N

Cantinuous
OFF/ON  [# |

* R:
Measured Current é Sense

100

0 A
. 1 Chm's

Set High Limit | 0

LPF

"
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Figure 18. Closed Loop Tab
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AD7293 REGISTER INTERFACE WINDOW

In the Access Registers tab, click Access All Registers to navigate
to the AD7293 Register Interface window (see Figure 19). This
window allows access to all registers.

In the left column, select the page under Page Selector. In the
Register Selector column, select the register. Use the Register
column (shown in the center of Figure 19) to select the data
being written to the register. Enter the value in the text box
directly under Register or click the relevant bit. Drop-down
menus or text boxes appear when appropriate.

Click Write to perform a write to the register in use.
Click Read to read the register contents.

Click Reset to default to reset the register value to the software
default. Note that clicking this does not write to the device.

Click Search to search for a phrase. For example, enter DAC to
pull up all registers with DAC in the title.

The i icon displays further details on the function of the register.

Click Log>> to enlarge or shrink the window to include the
Communications Log.

-l:lS@

File Edit Operate Tools Window Help
DANALOG |
DEVICES

ResultOre LI5S, # | A0 Result
Result 1 registers (¥dd, DAC moni Ainl Resul

REGISTER INTERFACE

Yalue Direct »

Configuration registers AinZ Result

0x00000095  Ain Range 1 Register 0x000000 W

Reset to default 0x00000011  Ain Result 0000000 R

Sequence registers Ain3 Result
High Limits 0 registers (ADC, T5, [ Tsensel Result
High Limits 1 registers {W¥dd, Bipo Tsensel Result
Low Limits 0 registers (ADC, TS, IS Tsense2 Result
Low Limits 1 registers (Wdd, Bipol || Isense0 Result
Hysteresis 0 registers {ADC, TS, IS, Isensel Result
Hysteresis 1 registers (Wdd,Bipola Isense2 Result
Minimum 0 registers (ADC, T5, 1S} Isense3 Result
Minimum 1 registers (Vdd, Bipola DACO
Maximum 0 registers {ADC, TS, 15, DACL
Maximum 1 registers (Wdd, ¥pp} DAC2

Offset O registers (ADC, TS, IS, DAl || DAC3

Offset 1 registers (¥dd, Bipolar Ds DACA

Alert registers (WVPP/YDD/IS/TS/Al DACS

Alert Pin 0 registers (YPPADD/IS; ~ | DACE

Result Register

-

2

Clear Selectiq Save Selecti{Play Selection CEE
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Figure 19. AD7293 Register Interface Window
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COMMUNICATIONS LOG

The Communications Log panel allows the user to play patterns
and display the writes or reads made to the device. Use the
standard windows highlighting commands to repeat a pattern

or a selection of writes and reads from the communications log.

Figure 20 shows three items displayed in the communications
log. Click Play Selection to play these patterns.

Walue Directiol »

0x0000FFFF
W

0=00000000 W

0:0000FFFF

Register Address Register Marme

el Result

Figure 20. Communications Log Before Clicking Play Selection

Clear Selection | Sawve Selection | Play Selection S

Figure 21 shows the Communications Log after clicking Play
Selection.

Register &ddress Register Marme Walue Directiol «
000000010 Ainl Result 0:0000FFFF R
000000030 DACH 000000000 W
000000032 DACZ (00000000 W
000000021 Tsensel Result 0:0000FFFF R
000000010 Ainl Result 0=0000FFFF R
000000030 DACO 000000000 W
000000021 Tsensel Result 0=0000FFFF R

Figure 21. Communications Log After Clicking Play Selection

12998-019

12998-020

Click Save Selection to save the file. Use a .txt extension when
saving the file (see Figure 20 and Figure 22).

b Libraries » | search Libraries Al
Organize = g~ O @ |
1% Download &l : :
- Hoparags: Libraries
3 Dropbox Open a library to see your files and arrange thern by folder, date, and other pr...
& Google Drive — 2
il Recent Places & Documents | I
& SkyDrive = b Library |
-_.,-_/
B Desktop T -
- ! Music 3
(b <2 b
|5 Documents
» ) Music R, Gy
y
[ Pictures ==
b £ Subversion . o Subversion i
File name: test b b ad
§
g
&

Figure 22. Save Selection Window

To play the sequence at a later point, click Comms Log from the
drop-down menu and then click Play From File (see Figure 23).
Select the saved file and click OK to play the previously saved
pattern.

File  Register

W Zhow Comims Log  Ctrl+G

12998-022

Figure 23. Play Previously Saved Selection
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