MAX1127X Family Evaluation Kit

General Description

The evaluation kit (EV kit) demonstrates the MAX1127X
family of 24-bit, 64ksps delta-sigma ADCs with integrated
PGA. The EV kit includes a graphical user interface (GUI)
that provides communication from the target device to the
PC. The EV kit can operate in multiple modes:

1) Standalone Mode: In “Standalone” mode, the EV
kit is connected to the PC through a USB cable and
performs a subset of the complete EV kit functions
with limitation for sample rate and size.

2) FPGA Mode: In “FPGA” mode, the EV kit is con-
nected to an Avnet ZedBoard™ through a low-pin-
count FMC connector. ZedBoard features a Xilinx®
Zyng®-7000 SoC that connects to the PC through an
Ethernet port, which allows the GUI to perform differ-
ent operations with full control over mezzanine card
functions. The EV kit with FPGA platform performs
the complete suite of evaluation tests for the target IC

3) User-Supplied SPI Mode: In addition to the USB
and FMC interfaces, the EV kit provides two 12-pin
PMOD-style headers for user-supplied SPI interface,
to connect the signals for RDYB, SCLK, DIN, DOUT,
and CSB.

The EV kit includes Windows XP®-, Windows® 7 and
Windows 8.1-compatible software to exercise the features
of the IC. The EV kit GUI allows different sample sizes,
adjustable sampling rates, on-board or external reference
options, and graphing software that includes the FFT and
histogram of the sampled signals with the ability to save
plots in .jpg or .csv formats.

The ZedBoard board accepts a +12V AC-DC wall adapter.
The EV kit can be powered by the ZedBoard or by a local
12V supply. The EV kit has on-board transformers and
digital isolators to separate the IC from the ZedBoard/
on-board processor.

The MAX11270 EV kit comes installed with a
MAX11270EUG+ in a 24-pin TSSOP package.

ZedBoard is a trademark of Avnet, Inc.

Xilinx and Zynq are registered trademarks and Xilinx is a regis-
tered service mark of Xilinx, Inc.

Windows and Windows XP are registered trademarks and reg-
istered service marks of Microsoft Corporation.

19-7592; Rev 0; 4/15
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Features and Benefits

e High-Speed USB, FMC Connector, and PMOD
Connector

e 5MHz SPI Interface
e Various Sample Sizes and Sample Rates
e Collects Up to 1 Million Samples (with FPGA Platform)

e Time Domain, Frequency Domain, and Histogram
Plotting

e Save Plots as jpg, bmp or csv

e Sync In and Sync Out for Coherent Sampling
(with FPGA Platform)

e On-Board DAC (MAX542) for DC Signal-Level
Generation

e On-Board Voltage Reference (MAX6126)
e Proven PCB Layout
e Fully Assembled and Tested

e Windows XP-, Windows 7-, and Windows
8.1-Compatible Software

e Savable ADC Configurations

Ordering Information appears at end of data sheet.
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MAX11270 EV Kit Files

FILE DECRIPTION

Application Program

MAX11270EVKitSetupV1.1.exe (GUI)

Boot bin ZedBoard Firmware

(SD Card to boot Zynq)

Quick Start

Required Equipment

e MAX11270 EV kit

e +12V (500mA) power supply

e Micro-USB cable

e ZedBoard development board (optional — Not Included
with EV kit)

e Function generator (optional)

e Windows XP, Windows 7, or Windows 8.1 PC with a
spare USB port

Note: In the following sections, software-related items are
identified by bolding. Text in bold refers to items directly
from the EV system software. Text in bold and underline
refers to items from the Windows operating system.

Procedure

The EV kit is fully assembled and tested. Follow the steps
below to verify board operation:

1) Visit www.maximintegrated.com/evkitsoftware to
download the latest version of the EV kit software,
MAX11270EVK.ZIP. Save the EV kit software to a
temporary folder and uncompress the ZIP file.

2) Install the EV kit software and USB driver on your com-
puter by running the MAX11270EVKitSetupV1.1.exe
program inside the temporary folder. The program
files are copied to your PC and icons are created in
the Windows Start | Programs menu. At the end of
the installation process, the installer will launch the
installer for the FTDIChip CDM drivers.

For Standalone mode:

3) Verify that all jumpers are in their default positions for
the EV kit (Table 2).

4) Connect the PC to the EV kit using a micro-USB
cable.

5) Connect the +12V adapter to the EV kit.

6) Start the EV kit software by opening its icon in the
Start | Programs menu. The EV kit software appears
as shown in Figure 1. Verify that the lower left status
bar indicates the EV kit hardware is Connected.

www.maximintegrated.com
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7) From the Device menu, select Standalone and click
Search for USB Device. Then select Standalone
again and select a device in the list. Verify that the
lower left status bar indicates the EV kit hardware is
Connected.

For FPGA mode (when connected to a ZedBoard):

8) Connect the Ethernet cable from the PC to the
ZedBoard and configure the Internet Protocol Version
4 (TCP/lpv4) properties in the local area connec-
tion to IP address 192.168.1.2 and subnet Mask to
255.255.255.0.

9) Verify that the ZedBoard SD card contains the
boot.bin file for the MAX11270 EV Kkit.

10) Connect the EV kit FMC connector to the ZedBoard
FMC connector. Gently press them together.

11) Verify that all jumpers are in their default positions for
the ZedBoard (Table 1) and EV kit (Table 2).

12) Connect the 12V wall adapter power supply to the
ZedBoard. Leave the ZedBoard powered off. Connect
the PC to the ZedBoard with an Ethernet cable.

13) Enable the power supply by sliding SW8 to ON.

14) Start the EV kit software by opening its icon in the
Start | Programs menu. The EV kit software appears
as shown in Figure 1. From the Device menu, select
FPGA. Verify that the lower left status bar indicates
the EV kit hardware is Connected.

For either Standalone or FPGA mode:

15) Connect the positive terminal of the function generator
to the IN+ test point on the EV kit. Connect the nega-
tive terminal of the function generator to the IN- test
point on the EV kit. Disable the function generator.

16) Enable the function generator. Configure the signal
source to generate a 1kHz, 1Vp_p sinusoidal wave
with +500mV offset.

17) In the Calibration group, select Self Offset/Gain in
the drop-down list and then click Calibrate.

18) Click on the Scope tab.

19) Check the Remove DC checkbox to remove the DC
component of the sampled data.

20) Click the Capture button to read sampled data from
the ADC.

21) The EV kit software appears as shown in Figure 4.

22) Verify the frequency is approximately 1kHz displayed
on the right. The scope graph has buttons in the
upper-right corner that allow zooming in to detail.

Maxim Integrated | 3
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Table 1. ZedBoard Jumper Settings (Optional)

SHUNT
JUMPER POSITION DESCRIPTION
J18 1-2 VDDIO set for 3.3V
JP11 2-3
JP10 1-2
JP9 1-2
Boot from SD card
JP8 2-3
JP7 2-3
JP10 —
J12 — SD card installed
J20 — Connected to 12V wall adapter
SW8 Off ZedBoard power switch, off while connecting boards
Table 2. MAX1127X EV Kit User Configuration Jumper Settings*
SHUNT
JUMPER POSITION DESCRIPTION
12 (Red) 1-2 Connects the +10V rail to test point +10VEXT for external power (op amp + supply)
2-3* Connects the +10V rail to LDO U2 (op amp + supply)
J3 (Red) 1-2 Connects the +15V rail to test point +15EXT for external power (powers U2)
2-3* Connects the +15V rail to isolation transformer (powers U2)
1-2 Set ADC DVDD to +3.3V
J4 (Red)
2-3* Set ADC DVDD to +2.0V
J5 (Red) 1-2¢ Connect ADC AVSS to GND (unipolar mode — also set J8 for unipolar)
2-3 Connect ADC AVSS to -1.8V (bipolar mode — also set J8 for bipolar)
1-2 Apply an offset of ADC_REFP (2.5V default) to amplifier U24
J6 (Black) 2-3 Apply an offset of 2.5V to amplifier U24
Open* No offset for amplifier U24
1-2 Apply an offset of ADC_REFP (2.5V default) to amplifier U27
J7 (Black) 2-3 Apply an offset of 2.5V to amplifier U27
Open* No offset for amplifier U27
38 (Red) 1-2 Connect ADC AVDD to +1.8V (bipolar mode)
2-3* Connect ADC AVDD to 3.6V (unipolar mode)
15 (Red) 1-2* Connects ZedBoard +12V to main power supply (U3). Diode D2 protects supplies.
Open Disconnects ZedBoard +12V from main power supply
1-2 Connects U5 input to GND
J17 (Red) 3-4 Connects U5 input to test point -15VEXT for external power
5-6* Connects U5 input to isolation transformer
1-2 Do not connect
J18 (Red) 3-4 Do not connect
5-6 Connects U5 output to GND, which sets the reference for the -10V supply (op amp - supply)
120 (Red) 1-2* Connects on-board FTDI chip to 3.3V, necessary for standalone mode
Open Disconnects on-board FTDI chip power. This jumper does not interfere with the ZedBoard.
421 (Black) 1-2* Drive ADC REFP pin with on-board voltage reference
2-3 Drive ADC REFP pin with external voltage reference

www.maximintegrated.com Maxim Integrated | 4
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Table 2. MAX1127X EV Kit User Configuration Jumper Settings* (continued)

JUMPER P(S)QIL!I'T(IN DESCRIPTION
122 (Black) 1-2 Ground test point CH_D-
3-4 Ground test point CH_D+
123 (Black) 1-2* Drive ADC REFN pin with on-board voltage reference
2-3 Drive ADC REFN pin with external voltage reference
124 (Black) 1-2 Ground test point CH_C-
3-4 Ground test point CH_C+
1-2¢ Connect output of U23 (CH_C) to U24 inverting input
125 (Black) 3-4 Connect CH_D- to U24 inverting input
5-6 Connect output of U23 (CH_C) to U24 noninverting input
7-8 Connect CH_D+ to U24 noninverting input
1.0 Set bot_h jumpers to align with silkscreen text “EXT” tp drive ADC_INP and ADC_INN with
test points IN+ and IN- (also external connector J10 is on same net)
3.4 Set both jumpers to align with silkscreen text “AMP” to drive ADC_INP and ADC_INN with U27 and
U24 amplifiers
J(?B?ailf; 5.6 Set both jumpers to align with silkscreen text “DAC” to drive ADC_INP and ADC_INN with DAC_
OUT+ and DAC_OUT-
7.8 Set both jumpers to align with silkscreen text “REF” to drive ADC_INP and ADC_INN with ADC_
REFP and ADC_REFN voltage reference
9-10 Ground ADC_INP and INN
128 (Black) 1-2 Ground test point CH_A-
3-4 Ground test point CH_A+
1-2* Connect output of U26 (CH_A) to U27 inverting input
129 (Black) 3-4 Connect CH_B- to U27 inverting input
5-6 Connect output of U26 (CH_A) to U27 noninverting input
7-8 Connect CH_B+ to U27 noninverting input
330 (Black) 1-2 Ground test point CH_B-
3-4 Ground test point CH_B+
136 (Black) 1-2 Drive ADC CLK pin with signal from SMA connector J34
2-3* Drive ADC CLK pin with signal from on-board oscillator U20
137 (Red) 1-2* Connect ADC to the DVDD voltage selection jumper J4
open Attach amp meter between pins 1-2 to measure current consumed by ADC DVDD
140 (Black) 1-2¢ Connect ADC RST to DVDD (normal operation)
2-3 Connect ADC RST to GND (reset state)
J44 (Black) 1-2* Sets U18 noninverting input to 0V. Gain = -1 with offset = 0. Drives DAC_OUT-.
2-3 Sets U18 noninverting input to 2.5V. Gain = -1 with offset = 2.5V. Drives DAC_OUT-.
145 (Black) 1-2* Sets U17 noninverting input to 0V. Gain = -1 with offset = 0. Drives DAC_OUT+.
2-3 Sets U17 noninverting input to 2.5V. Gain = -1 with offset = 2.5V. Drives DAC_OUT+.
146 (Red) 1-2* Enables main power supply (U3)
Open Disables main power supply (U3)

*Red test points and red jumpers are used for power settings.
Black test points are used for ground points.
White test points are used for all signal points, black jumpers for signal settings.

www.maximintegrated.com
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Evaluates: MAX11270

Table 3. MAX1127X EV Kit User Off-Board Connectors

CONNECTOR
REFERENCE DESCRIPTION
DESIGNATOR

J1 USB connector for standalone mode

J9 External reference input for EXT_REFP and EXT_REFN

J10 External input for ADC IN+ and IN-

112, 416 External power connections, 12V. Both waI.I gdapter and .sc.rew terminals are provided. When ZedBoard is
used, these connectors are not necessary if jumper J15 is installed.

J13 External connections for AVDD and AVSS

J14 External enable, driven by GPIO1 via FET

J19 Serial EEPROM signal

J31 Sync clock input, SMA

J32 PMOD A, connects to ADC, 12-pin connector

J33 PMOD B, connects to DAC, 12-pin connector

J34 External clock input, SMA

J35 DAC SPI port signal

J38, J41 Sync clock out, SMA

J39 ADC SPI port signal

Ja2 Split sync clock in, SMA

J43 FMC connector for use with ZedBoard

General Description of Software

The main window of the EV kit software contains sev-
eral tabs: ADC Config, DAC Config, Function Generator,
Scope, DMM, Histogram, FFT, and ADC Registers. The
ADC Config tab and ADC Registers tab provide control
to communicate with the MAX1127X registers. The DAC
Config tab and Function Generator tab provide control to
communicate with the MAX542. The other four tabs are
used for evaluating the sample data read from the ADC.

ADC Config Tab

The ADC Config tab provides an interface for configur-
ing the IC from a functional perspective. The main block
provides for calibration, GPIO control, input path selec-
tion, data format, filtering, power, and clocking. To read
all the configuration settings, click the Read All button in

www.maximintegrated.com

the Serial Interface block. When a setting is changed,
the register associated with that setting is automatically
written. The Status Log at the bottom of the GUI shows
the value and register that was changed.

The primary mode for calibration is using the drop-down
list to select a calibration mode, followed by clicking the
Calibrate button. The checkboxes for Self Offset, Self
Gain, System Offset, and System Gain allow for the
user to enable or disable the calibration values. The cali-
bration values can also be changed manually by entering
a hex value in the SPI numeric box.

The Power block allows the user to put the part in a
power-down or standby state by selecting one of these
options in the drop-down list. The configuration set-
tings can be reset back to default by clicking the Reset

Maxim Integrated | 6



MAX1127X Family Evaluation Kit

Registers button. For the Clock source selection, the IC
internal clock is always a valid option. If the external clock
is selected, a clock must be applied at the IC CLK pin by
setting jumper J36 to either SMA or OSC. Once the above
configurations are completed, start conversion by clicking

Convert in the Serial Interface block. To read the data
and status, click Read Data and Status on the lower right

of the GUI.

Evaluates: MAX11270

To save a configuration, select Save ADC Config As...
in the File menu. This saves all the ADC register values
to an XML file. To load a configuration, select Load ADC
Config in the File menu. When the XML file is loaded, all
the register values in the file are written to the ADC.

Device: MAX11270

EV Kit Software Version 1.0

() 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit ==
File  Device Options Help
ADC Config | DAC Config | Function Generator Scope | DMM | Histogram | FFT ADC Registers
Sample Rate (SPS) Calibration aPIO Data (V) Data (Hex)
(1000 - MAX11270 0 000000
S el Offset/Gain | Calibrate [cPio1 -
Number of Samples (Check to Enable)  SPI(hex) ADC (hex) Direction Sample Rate (3PS)
(6192 -  Self Offset 0 ¥ 000000 ‘mpm—.| 0
= el L B
Reference Voltage (V) ) Self Gain BFE518 - 000000 Value . Power State
— . System Offset 0 * 000000 v
Input Path System Gain | TFFFFF £ 000000
Clock Source
New C Read
FPGA Internal PGA Delta-Sigma Modulator Digital Filters Serial Interface O ew Lonversion Ready
. nternal
~ Data Format e O Modulater Busy
Extemal Sync-In ™~ ‘Ellpular v| O Data Overrange
: = Convert
Sync-Out Clock Gain DGAIN |2's Compliment N .
! |1S v| > ‘—' — [\ O Sys Gain Overrange
- [1 | |26t - Al\ A ™
None - J- NS\ / \\ I\ Read All O Analog Overrange
© 8.192MHz -~ Conversion Mode vV |V
o ) ‘Cnmmunus O Data Read Error
z .
Enable Low Power Power Clack O Error
—— O In Reset
‘7’\]0”“3' _| |\nterna| v|
SYNC Mode
Reset Registers -
|Pu\597| Read Data and Status
Status Log Clear Log

-

EV Kit Hardware Connected

Figure 1. MAX1127X EV Kit Software (ADC Config Tab)
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DAC Config Tab

In standalone mode, the ADC and DAC cannot oper-
ate concurrently. It is recommended to use FPGA
mode when using the DAC for function generation.
The DAC Config tab sheet provides an interface for
configuring the MAX542 to drive the DAC_OUT+ and
DAC_OUT- pins. Set J45 Offset and J44 Offset to match
the jumper positions on the EV Kit. These jumper posi-
tions apply DC offset to DAC_OUT+ and DAC_OUT-,
see the DAC amplifier section for more details. To write a
value to the DAC, select the output of interest in the drop-
down list, enter a value in the numeric box and then click
DAC Single Shot. The outputs on the right display the
voltage outputs and the decimal code written to the DAC.

Evaluates: MAX11270

The voltage outputs are calculated based on the DAC
code and jumper offsets.

The Calibration section of the DAC Config tab can be
used to calibrate the calculated voltages to be closer to
the measured voltages. Select which output to calibrate
with the radio buttons. Enter the maximum and minimum
voltage for this output in the Ideal (V) numeric boxes. Find
the measured voltages of the output for the maximum
and minimum values using the DAC Single Shot to set
the DAC output to the ideal voltages. Enter the measured
voltages in the Measured (V) numeric boxes and click
Calculate to find the new offset and gain. Check the
Enable Calibration to use these values to calculate the
voltage outputs.

24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit
P 9

[=——

File Device Options Help

ADC Config | DAC Config | Function Generator Scope | DMM Histogram EET

ADC Registers

Reference Voltage (V)
+
2.50 5 VREF

J45 Offset

DAC_OUT+ (V) DAC_OUT- (V)
0 0

c Differential DAC_OUT (V)

USB Devices found. Please select one to communicate with.

Connected to Device 870019A

DAC waveform code generated but cannot be sent to DAC with USB communication
Read Complete

Offline Device: MAX11270

REFF REFS - U1
& GND VREF — 0
MAX2632 (R )
DAC . DAC DIN Code (hex)
J44 Offset MAXS542 N u17
45 (R DAC_OUT+ 0
& GND VREF ’ MAXEE32 R O
VREF v (R} + € Calibration
W‘ C ﬂ (R Enable Calibration
2 u1s
Ll = I e (R}~ DAC_OUT- ® DAC_OUT+ DAC_OUT-
MAX9632 -—@—O
W Ideal (V) Measured (V)
(R} + Max 25 % 250000 *
c ﬂ Min = -25 % 250000 *
I Calculate
Offset (mV)
0.000000 =
Gain Value
DAC Single Shot 1.000000 =
Status Log Clear Log

EV Kit Software Version 1.0

EV Kit Hardware Connected

Figure 2. MAX1127X EV Kit Software (DAC Config Tab)
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Function Generator

When using the FPGA mode, the Function Generator
tab allows the user to generate a signal with the DAC.
Select the Number of Samples, DAC Update Rate, and
Signal Frequency. Click Calculate to get the Adjust
Frequency for the DAC signal needed for coherent sam-
pling. Then select the Signal Type, Amplitude, Phase, and
Offset to set up the waveform desired for the DAC. Click

Evaluates: MAX11270

Generate to find the DAC codes for the waveform and
generate the waveform on the DAC. The waveform codes
sent to the DAC is displayed on the graph. The Average,
RMS, Maximum, Minimum, and Peak to Peak are also
calculated and displayed on the right. To save the DAC
code waveform, go to Options > Save Graph > Function
Generator. This saves the settings on the left and the
data in the graph to a csv file.

(@) 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit = | | S
File Device Options Help
ADC Config | DAC Config | Function Generator Scope | DMM Histogram EET ADC Registers
MNumber of Samples Average (LSB)
8192 - Channels 32767.5001
50000 ‘ — Channel 1
DAC Update Rate {Hz) A A RMS (LSB)
+ 47500
300000.000 * M a N il 19868.4634
45000
Signal Frequency (Hz) 42500+ Maximum (LSB})
500.000 = 40000 49152
37500 .
Adjusted Frequency (Hz) 25000 Minimum (LSB)
622 559 0 16384
£ 325004
Calculate £ 30000+ Peak to Paak (LSB)
< 275004 32768
Signal Type 250004
Sine . 22500+
20000 -
Amplitude (LSB) ]‘ , l || , l I I l j'
+ 17500
16384 2 L vV
15000+ | ‘
Phase (dEQrEES} r T T T T T T T T T T T T T T T T
0 = 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 SS00 6000 6500 7000 7500 3000
Sample Number
Offset (LSB)
39768 * Generate
Status Log Clear Log
USB Communication selected &
USB Devices found. Please select one to communicate with.
Connected to Device 870019A I
DAC waveform code generated but cannot be sent to DAC with USB communication =
Offline Device: MAX11270 EV Kit Software Version 1.0 EV Kit Hardware Connected

Figure 3. MAX1127X EV Kit Software (Function Generator Tab)
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Scope Tab

The Scope tab sheet is used to capture data and dis-
play it in the time domain. Sample Rate and Number
of Samples can also be set in this tab if they were not
appropriately adjusted in other tabs. The Display Unit
drop-down list allows counts and voltages. Once the
desired configuration is set, click on the Capture button.

Evaluates: MAX11270

form, such as Average, Standard Deviation, Maximum,

The right side of the tab sheet displays details of the wave-

Minimum, and Fundamental Frequency. Figure 4 displays
the ADC data when a sinusoidal signal is applied at the
inputs on the EV Kkit.

To save the captured data to a file, go to Options > Save
Graph > Scope. This saves the setting on the left and the
data captured to a csv file.

(#) 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit

=)

File Device Options Help

ADC Config | DAC Config | Function Generator

Sample Rate (SPS)

Scope | DMM

Histogram

FFT

ADC Registers

Channels

[1000 -

MNumber of Samples

Average Samples

1 -
Resolution Selection

24 "

Remove DC Offset
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Reading...Capture complete

258 -
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[w - 040
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|
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-1.00

100

120 140

Sample Number

Capture

160

EV Kit Software Version 1.0

180

Average
-0.0034 V

Standard Deviation
0.6598 V

Maximum
0.9319V

Minimum
09318V

Fundamental Frequency (Hz)
N3

Clear Log

EV Kit Hardware Connected

Device: MAX11270

Figure 4. MAX1127X EV Kit Software (Scope Tab)
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DMM Tab by the DMM tab when ADC_INP and ADC_INN (J26 and
The DMM tab sheet provides captured data as a digital J27 set as 7-8) are set to REF, see Table 2 for jumper
multimeter. Once the desired configuration is set, click on positions.
the Capture button. Figure 5 displays the results shown

(T 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit =)

File Device Options Help

ADC Config | DAC Config | Function Generator Scope | DMM Histogram | FFT ADC Registers

Sample Rate (SPS) Maximum

[1000 - Average 1.0087 V

MNumber of Samples Minimum

[2048 - 1 0086 V 1.0086 V

=~ =7 .

Display Unit Fundamental Frequency (Hz)
(v - 49

Standard Deviation Before Averaging

Average Samples
[ ™

oot 0.0000 V

|2 -

Remove DC Offset Standard Deviation After Averaging

0.0000 vV

Capture
Status Log Clear Log
Reading.. Capture complete
Device: MAX11270 EV Kit Software Version 1.0 EV Kit Hardware Connected

Figure 5. MAX1127X EV Kit Software (DMM Tab)
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Histogram Tab

The Histogram tab sheet is used to display a histogram of
the captured data. Sampling rate and number of samples
can also be set in this tab if they were not appropriately
adjusted in other tabs. Once the desired configuration is
set, click on the Capture button. The right side of the tab
sheet displays details of the histogram such as Average,
Standard Deviation, Maximum, Minimum, Peak-to-Peak

Evaluates: MAX11270

Noise, Effective Resolution, and Noise-Free Resolution.
To use this histogram feature, apply a DC voltage at the
input. Figure 5 displays the results shown by the DMM tab
when ADC_INP and ADC_INN are set to REF, see Table
2 for jumper positions.

To save the histogram data to a file, go to Options > Save
Graph > Histogram. This saves the setting on the left
and the histogram data captured to a csv file.

(#) 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit

| (]

File Device Options Help

ADC Config | DAC Config | Function Generator Scope | DMM || Histogram | FFT

Sample Rate (SPS)
1000

Disable Histogram

I

ADC Registers

Average (LSB)
3384574.5

Channels

MNumber of Samples
2048

I

Average Samples

I

Resolution Selection
24 -

Remove DC Offset

== Channel 1

Standard Deviation (LSB)

51.4

Maximum (LSB)
3384767

Minimum (LSB)
3384382

Peak to Peak Noise (LSB)
385.0

Effective Resolution (Bits)
18.3

MNoise Free Resolution (Bits)
15.4

T T T T
3384400 3384450 3384500 3384550

Status Log
Reading...Capture complete

T T T T
3384600 3384850 3384700 3384750

Amplitude (LSB)
Display
e

Clear Log

-

Device: MAX11270

EV Kit Software Version 1.0

EV Kit Hardware Connected

Figure 6. MAX1127X EV Kit Software (Histogram Tab)
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FFT Tab

Evaluates: MAX11270

the tab displays the performance based on the FFT, such

The FFT tab sheet is used to display the frequency domain as Fundamental Frequency, THD, SNR, SINAD, SFDR,
FFT of the captured data. Sample Rate and Number of ENOB, and Noise Floor.

Samples can also be set in this tab if they were not appro- To save the FFT data to a file, go to Options > Save
priately adjusted in other tabs. Once the desired configura- Graph > FFT. This saves the setting on the left and the
tion is set, click on the Capture button. The right side of FFT data captured to a csv file.

() 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit

File  Device Options Help

Sample Rate (SPS)

Number of Samples

Awerage Samples

1 -

Estimated Capture Time: 2.05s
Reading...Capture complete
Estimated Capture Time: 2.05s
Reading...Capture complete

Device: MAX11270

1000 -

2048 -

Resolution Selection

24 -

Window Function

None -
Status Log

Amplitude (dB)

-1004
1104
120+
1304
140
150
-160

ADC Config | DAC Config | Function Generator

Scope

oMM Histogram FFT ADC Registers

Fundamental Fraquency (Hz)
3.3

Channels
== Channel 1

SNR (dB)

111.0

SINAD (dB)

110.2

THD (dB)
7T

SFOR (dB)

1211

ENOB (Bits)

18.0

| ' Moise Floor (dB)

1 [ 141.1

r
0.000

T T T T T T T
0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450
kHz

Capture

Clear Log

EV Kit Software Version 1.0 EV Kit Hardware Connected

Figure 7. MAX1127X EV Kit Software (FFT Tab)
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MAX1127X Family Evaluation Kit

ADC Registers Tab

The ADC Registers tab sheet shows the ADC registers
on the left. The middle section shows the bits and bit
descriptions of the selected register. Click Read All to
read all registers and refresh the window with the register
settings. To write a register first, select the hex value in
the Value (Hex) column, type the desired hex value and
press Enter.

Evaluates: MAX11270

The Command Byte is on the right side of the tab sheet.
This byte precedes all SPI transactions and is described
in the ADC data sheet. To send a command byte, enter a
hex value in the Numeric box and click the Send button.
The command byte has two different formats including
Conversion Mode and Register Access Mode. Select the
radio button for the desired mode to see the bit descrip-
tion in the table.

(@) 24-bit, 64ksps Delta-Sigma ADC MAX11270/71 EV Kit ==
File Device Options Help
ADC Config | DAC Config | Function Generator Scope | DMM | Histogram | FFT ADC Registers
Registers Command Byte
+ erai
Read All Bit Description: STAT Register 0 *h » Conversion Mode
Address Register Value (Hex) Bit Name Description Send Register Access Mode
m STAT 3890 B[0] RDY Ready 1 = new conversion result is ready Bit Name Descrigtion
01h CTRL1 02 B[1] MSTAT Measurement Status: 1 = modulator is busy measuring B3] RATE[30] |Data Rats for conversion
02h CTRL2 00 B[2] DOR Data Overrange: 1= data out of range 1= sleep mode
03h CTRL3 61 B[3] SYSGOR |System Gain Overrange: 1 = system gain out of range B[4] IMPD 0 = normal
04h CTRLA 08 B[7:4] RATE[3:0] |Data Rate: Data rat.e of previous conversion = CAL 1 f perform calibration
B8] AQR Analog Overrange: input voltage > 1.3 x full scale 0 = no calibration
Ll Ei i B[9] RDERR  |Data Read Error: 1= data read while data written MODE = 0 to start
06h DATA 00000000 Power Status B[6] MODE conversion, power down
07h SoC_sPI 000000 00 = ADC is converting or calibrate
= B[11:10] PSTAT[1:0] - =
08h SGC_SPI TFFFFF 01 = powered down 8I7] START _ |START=1
10 = standby
08h SCOC_SPI 000000 B[13:12] Resered
0Ah SCGC_SPI BFas1B B[14] ERROR Error: 1= CAL[1:0] set to invalid setting of 11
15h S0C_ADC 000000 B[15] INRESET |InReset: 1= part is in reset mode
16h SGC_ADC TFFFFF
17h SCOC_ADC 000000
18h SCGC_ADC BF851B
Nate: double click "Value" column to edit
Status Log Clear Log
USB Devices found. Please select one to communicate with. -
Connected to Device 870019A
DAC waveform code generated but cannot be sent to DAC with USB communication
Read Complete E
Offline Device: MAX11270 EV Kit Software Version 1.0 EV Kit Hardware Connected

Figure 8. MAX1127X EV Kit Software (ADC Registers Tab)
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MAX1127X Family Evaluation Kit

Detailed Description of Hardware

This EV kit provides a proven layout to demonstrate the
performance of the MAX1127X 24-bit delta-sigma ADC.
Included in the EV kit are digital isolators (MAX14934),
ultra-low-noise LDOs (MAX8842) to all supply pins of
the IC, an on-board reference (MAX6126), a precision
amplifier (MAX44241) for the analog inputs, 16-bit DAC
(MAX542) with precision amplifiers (MAX9632), and sync-
in and sync-out signals for coherent sampling.

An on-board controller is provided to allow for evaluation
in standalone mode, which has limitations on maximum
sample size and it cannot perform coherent sampling.
The EV kit can be used with FPGA mode to achieve larger
sample depth and coherent sampling.

The ADC has several input options which are selected by
J26 and J27. The external option allows for wires attached
to the screw terminals at J10. The amplifier option allows
for signals at testpoints CH_A to CH_D. The DAC option
allows for inputs to be driven from an on-board DAC. The
REF options connect the inputs to the voltage reference
of the ADC.

User-Supplied SPI

To evaluate the ADC on this EV kit with a user-supplied
SPI bus, disconnect from the FMC bus and remove
jumper J20. Apply the user-supplied SPI signals to SCLK,
CSB, DIN, and DOUT at the PMOD_A header (J32).
Make sure the return ground is connected to PMOD
ground. To communicate to the on-board DAC connect
the user-supplied SPI signals to CSB, SCLK, DIN, and
LDAC at the PMOD_B header (J33). Make sure the return
ground is connected to PMOD ground.

The on-board FTDI chip used for standalone mode does
not conflict with the user-supplied SPI if it is powered off
by removing jumper J20.

Caution: Do not plug this header into a standard PMOD
interface found on other FPGA or microcontroller prod-
ucts. The signal definition is unique to this EV kit.

User-Supplied Reference

For user-supplied reference voltage, set jumpers at J21
and J23 to positions 2-3 and apply external reference to
either J9 or to the EXT_REFN and EXT_REFP testpoints.

User-Supplied AVSS

The AVSS supply is set to GND or -1.8V by Jumper J5.
For user-supplied AVSS, remove the jumper from J5 and
apply AVSS to the screw-terminals/testpoint at J13. Make
sure that this external supply has the correct relation to
system ground.

www.maximintegrated.com
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User-Supplied AVDD

The AVDD supply is set to 3.6V or 1.8V by jumper J8.
For user-supplied AVDD, remove the jumper from J8 and
apply AVDD to the screw-terminals/testpoint at J13. Make
sure that this external supply has the correct relation to
system ground.

Bipolar Powered vs. Unipolar Powered

The ADC supports both unipolar and bipolar ranges. For
unipolar mode, jumper J8 pins 2-3 to power AVDD with
3.6V and jumper J5 pins 1-2 to set AVSS to GND. For
bipolar mode, jumper J8 pins 1-2 to power AVDD with
1.8V and jumper J5 pins 2-3 to set AVSS to -1.8V.

External Clock

When the ADC is configured to use an external clock,
Jumper J36 pins 2-3 to select the on-board oscillator as
the clock source. Jumper J36 pins 1-2 to select the SMA
connector (and user-provided clock) as the clock source.

GPIO

Testpoints are provided for the three GPIO signals from
the ADC, GPIO1, GPIO2, and GPIO3. The ADC Config
tab can configure these as input/output and read/drive the
GPIO pins. GPIO1 connects to a FET which allows J14.1
and TP2 to be connected to ground by driving GPIO1 high
(note that DVDD should be to 3.3V to drive the FET).

ADC Input Amplifiers

The input amplifiers allow for significant flexibility. The
amplifier input stage begins with testpoints labeled CH_A
to CH_D. Each set of testpoints has options to ground
either the inverting or noninverting inputs. The jumper
block J29 and J25 allow for bypassing the first stage of
amplifiers, or connecting the first stage to the second
stage. Jumper J7 can provide an offset of 2.5V to the
CH_A/CH_B signals — leave unpopulated to have an
offset of OV. Similarly, jumper J6 can provide an offset of
2.5V to the CH_C/CH_D signals — leave unpopulated to
have an offset of OV.

DAC and DAC Amplifiers

In Figure 2, the GUI shows a functional diagram of the
DAC and DAC amplifiers. Here jumper J45 can be con-
nected to 2.5V to add a 2.5V offset to the DAC_OUT+
signal, and J44 can be connected to 2.5V to add 2.5V to
the DAC_OUT- signal.

The value at DAC_OUT+ and DAC_OUT- are available to
drive to the ADC by use of jumpers J26 and J27.

Also, please note that the DAC_OUT+ and DAC_OUT-
values shown by the GUI are only valid if the settings at
J44 and J45 are the same on both the PCB and the GUI.

Maxim Integrated | 15
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MAX44241 s
* 3
MAX44241
DAC_OUT+ 5
* ADC_REFP 7
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<, ADC_REFP
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I
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7 DAC_OUT- 5
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Figure 9. Analog Front-End
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MAX1127X Family Evaluation Kit

Table 4. Analog Input Configurations (Ch A - D)

Evaluates: MAX11270

CONFIGURATION

No.

DESCRIPTION

SIGNAL-PATH INPUT
CONFIGURATION

INPUT CONNECTORS

JUMPER POSITIONS

ChannelAand C

Noninverting, differential,
second-order LPF
(default)

CH_A-and CH_C-

J28: 3-4
J30: 3-4
J24: 3-4
J22: 3-4
J29:1-2 and 7-8
J25:1-2 and 7-8
J26: 3-4
J27: 3-4
J7: 1-2 (for bipolar signal) or
Open for unipolar signal
J8: 1-2 (for bipolar signal) or
Open for unipolar signal

ChannelAand C

Inverting, differential,
second-order LPF

CH_A+and CH_C+

J28: 1-2
J30: 3-4
J24:1-2
J22: 3-4
J29:1-2 and 7-8
J25:1-2 and 7-8
J26: 3-4
J27: 3-4
J7: 1-2 (for bipolar signal) or
Open for unipolar signal
J8: 1-2 (for bipolar signal) or
OPEN for unipolar signal

Channel B and D

Noninverting, differential,
first-order LPF

CH_B+ and CH_D+

J28: 1-2 and 3-4
J30: 1-2
J24:1-2 and 3-4
J22:1-2
J29: 3-4 and 7-8
J25: 3-4 and 7-8
J26: 3-4
J27: 3-4
J7: 1-2 (for bipolar signal) or
Open for unipolar signal
J8: 1-2 (for bipolar signal) or
Open for unipolar signal

Channel Band D

Inverting, differential, first-
order LPF

CH_B- and CH_D-

J28: 1-2 and 3-4
J30: 3-4
J24:1-2 and 3-4
J22: 3-4
J29: 3-4 and 7-8
J25: 3-4 and 7-8
J26: 3-4
J27: 3-4
J7: 1-2 (for bipolar signal) or
Open for unipolar signal
J8: 1-2 (for bipolar signal) or
Open for unipolar signal

www.maximintegrated.com
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Table 4. Analog Input Configurations (Ch A - D) (continued)

CONFIGURATION

No.

DESCRIPTION

SIGNAL-PATH INPUT
CONFIGURATION

INPUT CONNECTORS

JUMPER POSITIONS

External Inputs

User-supplied signals

IN+ and IN-

J28: 1-2 and 3-4
J30: 1-2 and 3-4
J24:1-2 and 3-4
J22: 1-2 and 3-4
J29: 3-4 and 7-8
J25: 3-4 and 7-8
J26: 1-2
J27:1-2
J7: Open
J8: Open

DAC Output

DAC output buffered with
MAX9632

DAC_OUT+ and DAC_
OUT-

J28: 1-2 and 3-4
J30: 1-2 and 3-4
J24:1-2 and 3-4
J22: 1-2 and 3-4
J29: 3-4 and 7-8
J25: 3-4 and 7-8
J26: 5-6
J27: 5-6
J7: Open
J8: Open

ADC Voltage Reference

Voltage reference input
to ADC from MAX6126 or
external source (see J21

and J23)

ADC_REFP and ADC_
REFN

J28: 1-2 and 3-4
J30: 1-2 and 3-4
J24:1-2 and 3-4
J22: 1-2 and 3-4
J29: 3-4 and 7-8
J25: 3-4 and 7-8
J26: 7-8
J27:7-8
J7: Open
J8: Open

www.maximintegrated.com
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Figure 10a. MAX11270 EV Kit Schematic (Sheet 1 of 6)
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MAX1127X Family Evaluation Kit

oo

a1no
si0
d10O S2USYYIETIXGW
. . 15+ on

ant Fas) anr

S S

ante ant ant @ anr ant-e ant ante ant

anr

M =T gw wT £ w ®T o M wT
nBT- nNaT+ naT- naT+
dl
» nie it
noT- 50 o
neva-a -
180 H H
dl a1 3 a1t WV
2 O
e 3 NG 2+
—1N0~oga<ino—e
) PN
. sun0rsine
5o T L
e FCIAAAE™
W
+1M0~oya <TBH—4 v .U,v di
%o wnosne O e A g
oL ! '
oo O CH e PR,
ua 104408

dl
<ET-NEPSXIW>
+OSIIYEXIW
an

nBT+ NS+

Maxim Integrated | 20

Figure 10b. MAX11270 EV Kit Schematic (Sheet 2 of 6)
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Figure 10c. MAX11270 EV Kit Schematic (Sheet 3 of 6)
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Figure 10d. MAX11270 EV Kit Schematic (Sheet 4 of 6)
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Figure 10e. MAX11270 EV Kit Schematic (Sheet 5 of 6)
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Figure 12. MAX11270 EV Kit PCB Layout—Layer 1
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Figure 13. MAX11270 EV Kit PCB Layout—Layer 2
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Figure 15. MAX11270 EV Kit PCB Layout—Layer 4
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Figure 16. MAX11270 EV Kit PCB Layout—Layer 5
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Figure 18. MAX11270 EV Kit Component Placement Guide—Bottom Side
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MAX1127X Family Evaluation Kit Evaluates: MAX11270

Component List Ordering Information

Refer to file “evkit bom max11270 evkit b.csv”’ PART TYPE

attached to this data sheet for component information.
MAX11270EVKIT# EVKIT

#Denotes RoHS compliant.
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MAX1127X Family Evaluation Kit

Revision History

Evaluates: MAX11270

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 4/15 Initial release —

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642, or visit Maxim Integrated’s website at www.maximintegrated.com.

Maxim Integrated cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim Integrated product. No circuit patent licenses
are implied. Maxim Integrated reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated and the Maxim Integrated logo are trademarks of Maxim Integrated Products, Inc.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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