User’s Guide

ADC364xEVM Evaluation Module

i3 TeEXAS INSTRUMENTS

Abstract

This user’s guide describes the characteristics, operation, and use of the ADC364x evaluation module (EVM).
This user's guide discusses how to set up and configure the software and hardware, and reviews various
aspects of the program operation. Throughout this document, the terms evaluation board, evaluation module,
and EVM are synonymous with the ADC364xEVM. In the following sections of this document, the ADC364x
evaluation board is referred to as the EVM and the ADC364x device is referred to as the ADC device.
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1 Introduction

The ADC364xEVM is an evaluation board used to evaluate the ADC364x analog-to-digital converter (ADC) from
Texas Instruments. The ADC364xEVM is a dual-channel, 14-bit ADC that can operate up to 125 Mega-samples
per second (MSPS). The ADC364x uses a parallel or serial CMOS interface to output the digital data. The
serialized CMOS interface supports output rates to 250 Mbps which translates to ~ 30 MSPS (2-wire) to ~ 10
MSPS (0.5-wire) output rates after complex decimation. Hence the ADC3643 can be operated in 'oversampling +
decimating' mode using the internal decimation filter in order to improve the dynamic range and relax external
anti-aliasing filter.

The ADC364xEVM is equipped with the following features:

» Transformer and FDA coupled analog inputs

» CDCE6214 clocking solution for on-board clocking

« Transformer coupled or single-ended clock inputs

* INA226 current shunt monitors for evaluating power consumption
* Power over mini-USB

*  FMC connector
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2 Equipment
This hardware setup procedure is written with the intent to use the onboard CDC clocking option, and therefore

only requires an analog input for evaluation. Using an external sampling clock(s) is an option, and instructions
are provided toward the end of this document.

2.1 Evaluation Board Feature Identification Summary

(J13) Shunt 2-3 Required

il wis M,

(J4) Analog Input ChB (J14) Mini USB

(J8) Sample Clock

(S1) ADC Reset

J1) Analog Input ChA
(J1) i1 npo (J15) Analog DCLKIN

Figure 2-1. ADC364xEVM Feature Identification

Ensure that jumper J8 is shunted in the 2-3 position. This allows 5 V to be supplied to the ADC364xEVM through
the mini-USB connector.
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If an external 5-V supply is desired, J8 must be shunted in the 1-2 position, and the external 5 V can be
connected to the test point labeled "+5 EXT".

Hardware Setup - Interposer
TP1: GND TP2: +3.3VDC

J1: ADC35XX J2: TSW1400

a
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Figure 2-2. CMOS FPGA Interposer Card

2.2 Required Equipment

* The following equipment is included in the EVM evaluation kit:
ADC364x Evaluation board (EVM)

CMOS FPGA Interposer Card

Power supply clips for Interposer Card

Mini-USB cable

The following equipment is not included in the EVM evaluation kit, but is required for evaluation of this EVM:
 TSW1400EVM data capture board and related items

+ HSDC Pro software

» PC running Microsoft® Windows® 7, or 10

» One low-noise signal generators for the analog input (If using external clock option, additional signal
generator is required).

Tl recommends the following generators:
* Rohde & Schwarz SMA100A
* Rohde & Schwarz SMA100B

Bandpass filter for the analog input signal. The following recommended bandpass filter will have:

» Bandpass filter, greater than or equal to 60-dB harmonic attenuation, less than or equal to 5% bandwidth,
greater than 18-dBm power, less than 5-dB insertion loss

» Signal-path cables, SMA
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3 Setup Procedure
This Setup Procedure will detail how to setup the software GUIs and EVM hardware required for evaluation
using the onboard clock (CDCE6214).

3.1 Install High-Speed Data Converter (HSDC) Pro Software

Download the most recent version of the HSDC Pro software. Launch the executable, and accept the default
installation options.

Download and install the HSDC Pro Patch. This patch copies all the INI files required to the HSDC pro directory.
3.2 Install ADC35XXEVM GUI 1.0 Software

Download the ADC35XXEVM GUI 1.0 software from the EVM tool folder at ADC3643EVM.

Extract and run the executable file, and accept the default installation options.

3.3 Connect the ADC EVM and TSW1400EVM

Connect the ADC364xEVM FMC connector to J1 of the FPGA Interposer Card.

Connect J2 of the FPGA Interposer Card to J1 of the TSW1400EVM.

Figure 3-1. ADC3660EVM Full Setup
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3.4 Connect the Power Supply and Mini-USB Connections

Use the following steps to connect the power supply and mini-USB connections:
1. Connect 3.3 VDC to TP2 of the FPGA Interposer card. Provide power supply ground to TP1, as required. J10
of the TSW1400EVM can be used to source this +3.3 VDC.

2. Connect the power cable to the TSW1400EVM at 5-V (minimum 3 A) power supply. Place the power switch
(SW7) to the "On" position.

3. Connect the mini-USB cable to the TSW1400EVM (J2).
4. Connect the mini-USB cable to the ADC3643EVM (J14).
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4 Device Configuration

A hardware reset should be performed before programming the ADC by toggling the push button switch S1.

A software reset may be performed at any time to reset the ADC registers to their default state.

Ed ADC35HX EVIM GUI

Write Data

Y YY

X

0x0000

Qutput Infe Power Measurement
Device Variant Resolution
ADC3860 VDDA (MA) 65.6
Fitia BOE 1OVDD (mA) = 115
2ure | [ Bypass ] Pawer (mW) 138.5
coc clock Ensble [l =with 10pF load
Fs {MHz) 25M ]
DCLKIN (MHz) 100.0

Address tog

Writing register 0x2a to 0x0
Writing register 0x2h to 0x0
\Writing register 0x2c to 0x0
Writing register 0x2d to 0x0
Writing register 0x31 to 0x0
Wiriting register 0x32 to 0x0
Writing register 0x33 to Ox0
Writing register 0x34 to 0x0
Wiriting register 0x26 to 020

Read Data

0x00

\Writing register 0x26 to 0x22
\riting register 0x26 to 0x2

\writing register 0x26 to 0x0

comecs @ | N D

Replace this image

Figure 4-1. ADC35xx Software Res
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4.1 Bypass Mode
The following steps show how to configure the ADC3643EVM in Bypass mode.

4.1.1 ADC35XX GUI: Bypass Mode (DDR) Configuration

By default, the ADC3643EVM is preconfigured for 14bit, DDR mode. When using this mode, the only required
step in the ADC35XX GUI is to configure the onboard clock in order to select the desired sampling rate (10MHz,
25 MHz or 65 MHz).

Note: The following steps also apply to the ADC3642EVM and ADC3644EVM. However, the on board clocking
device limits the ADC3642EVM to 25 MHz and 10 MHz clock frequencies, and the ADC3644EVM is limited to
125 MHz and 65 MHz. If different sampling frequencies are required, please connect an external clock source.

After launching the ADC35xx GUI perform the following steps:

* Under Resolution, select "14 bit".

» Select "65M" for Fs (sample clock).

» Ensure that "CDC Enable" is green (enabled).
» Click "Configure CDC" button.

» Click "Configure" button.

Ed ADC3SXXEVMGUI - x

REFBUF G I~ Voltage i
VREF - 4 Reference Jown |
Vo i '
AIN {ADC} ‘ |
BIN H {ADC - -
\ : .
cLK , il -
: |
1 Output Interface ]
Output Info Power Measuremen t

Address Log
Viriting register Ox26 to 0x22 Ly
| biscied sgister 0x26 to 0x2
g register 0x26 to 0x0
Write Data Read Data g frolsies O30 )
ing register Ox11 to 0x0
%00 | ing register 0x8 to 0
. ting register 0x11 to 0x0
ting register 0x8 to 0x0
Viriting register 0x11 to 0x0
Register value of 0x7 s 0x0
Viriting register 07 to 0x0
Register value of Ox10e is Oxc v
Connected ’

Figure 4-2. ADC35xx GUI settings for Bypass Mode
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4.1.2 HSDC Pro: Bypass Mode
After pressing "Configure" within the ADC35xx GUI perform the following steps to setup HSDC pro:

¢« Launch HSDC Pro
* Select the TSW1400 and click OK

File Instrument Options Data Capture Options Test Options  Device C tions  Help
i3 Texas i@ ADC ClL DAC
INSTRUMENTS Sy Ldyp
65535+
= L IR
piie S 0- i | | | i i i i i i i i I L]
Test 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
208 Real FFT v/ Channel 112 | Blackman v (Channel1) 111 Averages RBW 61,0888 | bz
Value |Unit¥ a —_—
SNR 90.027 | dBFs B+
SFDR 105588 dBFs 0.0-|- Spur @@ Select Board |
THO 110.102 | dBFs
SINAD | B9.985  dBFs 100+ Q
ENOB 14.655 Bits 500 Select The Serial number of the Device
Fund -1.238 dBFs —
Phase 0999 | Rad -30.0- Serial Numbers i)
Next Spur -105.588 dBFs 1 TI4BOSET-TSW1400|
HD2 111.72 | dBFs -40.0+
HD3 129.289 dBFs 500-
HD4 4236 | dBFs
HD5 -125.472[ dBFs -60.0-
NSDVHz -153.087 dBFs/H: LI‘?
dBFs Hz [ -70.0-
M1 -135.164 0.00EH v
™2 |o | a09Es ¥ -80.0+
Test Parameters -90.0- Select/Enter IP Address - Port Number
Aute Calculstion of
Dsahmm Frequencies -100.0- [ Connect to KCU105
Analysis Window (samples)
=i -110.0- ==
65536 | . &5
ADC Output Data Rate -120.0-] V 0K Cancel
4.0625M | qa00-
ADE Input Targst Frequency
1.000000000M 1408
-150.0- i ] | | | | | | | i
0 200k 400k 600k 800k M 1.2M 1.4M 1.6M 1.8M 2.03125M
Frequency (HZ)
< 3
Firmware Ver= "" TSW1400 Board="" Interface Type=""
Device info details 9/22/2020 34036 PM | Build - 10181201 | [INOT GONNEGTEDY | 7 40 &0 & .| *B Texas INSTRUMENTS

Figure 4-3. HSDC Pro: Connect to TSW1400

» Click OK for the no firmware loaded prompt.
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» Select “ADC3643 7W_14bit DDR" to load firmware, and click Yes.

B High Speed Data Converter Pro v3.14

File

Instrument Options

13 TEXAS

Data Capture Options

INSTRUMENTS

* 44

* 4+

ADC3643_7TW_14bit_DD

ADC3I6B3_2W_16bit
ADC3IEB3_2W_18bit

R

ADC3643_2W_14bit CMOS

ADS5295
ADCDEDB0_cmos
ADCDE100_cmos
ADCDE200_cmos
ADCDE351_cmos
ADC1173_cmos
ADC117E-50_cmos
ADC1175_cmos
ADC322x_2W_12hit
ADC324x_2W_14bit
ADC24Zx_2W_12hit
ADC344x_2W_14bit

ADCIE43_14W_14bit SDR

W

=

T

» Enter 65M within the box that says “ADC Output Data Rate”
» Enter the input frequency of the input signal in the box that says "ADC Input Target Frequency" (5 MHz used

in this example).

Codes

3Fs

Cl

1
16383~
D_

[

0.0-
-10.0-
-20.0-
-30.0-
-40.0-
-50.0-

-60.0-

Figure 4-4. HSDC Pro ini file selection for Bypass Mode
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Press Capture

WM High Speed Data Converter Pro v3.14 — x
File Instrument Options Data Capture Options Test Options Help
{y Texas CIL ADC W DAC
INSTRUMENTS T La
o 16383~
e (| ==
LHLE S 05 | i 1 | 1 | 1 | 1 i | | T ' Ll
Test Selection 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
Single Tone ¥ | RealFFT  [v Channel 112 |v Blackman  |v (Channel1) 1H Averages RBW 991821 | 1y,
Value unit W A 0.0- =
SNR 78.662 dBFs - 1E5M) A
SFOR 31665  dBFs _10.0- |
THD 85.948 dBFs [+
SINAD 78.222 dBFs 50.0- o
ENOB 12701 Bits
Fund -1.008 dBFs 20.0-
Phase 0.98 Rad 2
Next Spur -106.104  dBFs -
HD2 -91.988 dBFs A0
HD3 -104.629  dBFs
HD4 103261  dBFs -50.0
HD5 91865  dBFs
HDE 106289  dBFs p 800+
HDT 106289  dBFs o
HDa 91865  dBFs © 700+
HD9 103261  dBFs v
800~ 3
Test Parameters 5 )
[[JAute Calculation of Coherent T
Frequenciss -90.0- 3 4 i
Analysis Window (samples) ! 1 g i e
65536 v -100.0- !
ADC Cutput Data Rate |- spur i B
B5M -110.0-
ADC Input Target Frequency
5.000000000M
-130 Di\ 1 1 1 1 I 1 1 [} 1 1 1 1 [}
0 2.5M 5M 7.5M 10M 125M 15M 17.5M 20M 22.5M 25M 27.5M 30M 32.5M
Frequency (Hz)
< >
Firmware Version = "0.2" TSW1400 Board = TIMBOSET Interface Type = ADC_FIRMWARE
\Waiting for user input 913002020 5:35:52 PM__ | Build - 09/24/2020 CONNECTED Idle *i3 TEXAS INSTRUMENTS

Figure 4-5. Bypass Mode Capture

The analog input signal power may need to be adjusted to reach -1 dBFS.
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4.2 Real Decimation Mode
The following software configuration steps will program the ADC364xEVM in Real Decimation mode.
4.2.1 ADC35XX GUI: Real Decimation Mode Configuration

After launching the ADC35xx GUI perform the following steps:

* Under Resolution, select 16 bit.

¢ Under DDC, Select Real.

» For Decimation Factor, select 16.
* For Fs(MHz), select 60M.

» Click Configure CDC

» Click Configure

Ed ADCISX(EVM GUI - x
REFBUF G———  Volita i N [ control & |
VREF T l Refer > A JOWn
AIN
BIN >
CLK -
Output Infa Power Measurement
5 | 16 bit o L Bt
g DoC 10 11.5
‘ 2\Wire v| Real . Pa 138.5
! 1 10pF load
Address g
Writing register Ox2c to 0x0 -~
o
Write Data Read Data
E Si fiting register 0x26 to 0x20
= = y F: riting register 0x26 to 0x22
| | riting register 0x26 to 0x2
e = riting register 0x25 to 0x0
riting register 0x25 to 0x48
riting register 0x25 to 0x43 v
| i
Connected @ g
Figure 4-6. ADC35xx GUI settings for Real Decimation Mode
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4.2.2 HSDC Pro: Real Decimation Mode
After pressing "Configure" within the ADC35xx GUI perform the following steps to setup HSDC pro:

* Launch HSDC Pro

» Select the TSW1400 and click OK

» Click OK for the no firmware loaded prompt.

» Select “ADC3643 2W_14bit CMOS’ to load firmware, and click Yes.

G [ﬂ m 16383-
(k)
L=
My [=]
- 5] 0-
P ADC3643_2W_14bit CMOS|
ADC3643_7TW_14bit DDR (
& ADC3683_2W_16hit
& ADC3683_2W_18hit =
~ 0.0-
& ADS5295
ADCOS080_cmos 100
ADCOZ100_cmes e
ADCOS200_cmos 50.0
ADCO2351_cmos T
ADC1173_cmas 20,0
ADC1175-50_cmas B
ADC1175_cmas 40.0
& ADCIZZ_2W_12bit e
& ADC2I24x_2W_14bit
= -50.0-
& ADC234Z_2W_12bit
& ADC244x 2W_14bit
T . . w -B0.0-
ADC3E43_14W_14bit SDR W s

Figure 4-7. Real Decimation HSDC Pro INI File
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Click on the cog next to “ADC Output Data Rate”.
A Additional De...

ADC364xEVM Evaluation Module

Pt

[ ]Remember for this session

[+]Enable?

ADC Sampling Rate
a0M

ADC Input Fregquency
1M (Fout = Fin + NCO)

ADC 2nd Input Frequency

P

0 (Fout = Fin + NCO)
MNCD

# MNCO Bits .
Use & NCO

0 Bits?

Decimation

&

QD -

Figure 4-8. Real Decimation Mode HSDC Pro Parameters
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In the new dialogue box, enter 60M in “ADC Sampling Rate”

* Enter 1M in “ADC Input Frequency”

« Enter 16 in “Decimation”.
¢ Click Ok.

» Click the Capture button

1§ TEXAS
INSTRUMENTS
ADC3643_2W_14bit_CMO Cr
Capture
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Fund 1.07 dBFs
Phase 1434 Rad
Next Spur 103.55 dBFs
HDZ 103.08 dBFs.
HD3 121.756  dBFs
HD4 119.758  dBFs
HD5 117.471  dBFs
NSDiHz 147.054  dBFsiHz
dBFs Hz
M1 129.478  0.00E+D
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Figure 4-9. HSDC Pro Cog Wheel
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4.3 Complex Decimation Mode

The following software configuration steps will program the ADC364xEVM in Complex Decimation mode (16x)
with a 10 MHz analog input and 9.9 MHz NCO.

4.3.1 ADC35XX GUI: Complex Decimation Configuration
After launching the ADC35xxEVM GUI perform the following steps:

» Under Resolution, select 14 bit.

» Under DDC, Select Complex.

* For Decimation Factor, select 16.
* For Fs(MHz), select 60M.

* Under "FNCO A (MHz)", enter "9.9" in the field. This field will then calculate to the nearest valid NCO value,
and will auto-calculate the correct register values in the field next to it.
» Click Configure CDC

E3 ADC3SXO(EVM GUI — X
REFBUF @ Voltage l ) Control & i
VREF @ Reference 5 . Power Down_|
AIN | 3 = : i
S
>
BIN >
1.
cLK i
>
Power Measurement
Tesornen
| 14 bit ‘,| VDDA (mA) 0.0
T 1 1o 10VDD (mA) = 0.0
[P | [owe ] I
Decir or | 16w = with 10pF load
B
F
CLKIN (MHz) 96 >
[=a)
NCO A (MHz} FNCO A (MHz)
| 7osssee0s | [2.9000000022]
NCO 8 (MHz) FNCO B {MHz}
| 7osesse04 | [5.5000000022]
Address s
Viriting register 0x26 to 0x2 ~
Witing regpte 0426 1o 130
Viriting register 0x8 to 0x0
Writing register Ox11 to 0x0
Write Data Read Data Viriting register 0x8 to 0x0
=0 Wiriting register 0311 to 0x0
Writing register 0x8 to 0x0
Wiriting register Ox11 to Ox0
Register value of 0x7is OxZb
Viriting register 0x7 to Ox2b
Register value of 0x102 is Oxc
#om )
Connected @
Figure 4-10. ADC35xx GUI settings for Complex Decimation Mode
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4.3.2 HSDC PRO: Complex Decimation Mode
After pressing "Configure" within the ADC35xx GUI perform the following steps to setup HSDC pro:

* Launch HSDC Pro.

+ Select the TSW1400 and click "OK".

» Click OK for the "no firmware loaded" prompt.

» Select “ADC3643 2W_14bit. CMOS_Complex” to load firmware, and click Yes.

ﬂ o 16383
|l B
& [ADC3643_2W 14bit CMO5_C :leexj 0-
4 ADC3IBB4_2W_14bit
4 ADC2E64_IW_14bit Cor
4 ADC3643_2W_14bit_CM
& ADC3IE43_TW_14bit_DOF 10.0-
ADCO8080_cmos
ADCOS100_cmos 0.0-
ADCO8200_cmos
ADCO2351_cmos -10.0-
& ADC3IZ2Zx 2W_12bit 20.0-
& ADCI24x_2W_14bit
& ADC3I4Zx 2W_12bit _30.0-
& ADCI44x 2W_14bit
ADC3IB4A3 14W_14bit_SI -40.0-
ADC3E43_2W_14bit
ADC2543_2W_14bit_Cor -50.0-
atarTs . u
e aare Y| -60.0-
HD4" 0939  dBFs =
HD5 0599 | dBFs ¥ -70.0-
Test Parameters o

Figure 4-11. Complex Decimation HSDC Pro INI file
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Click on the cog next to “ADC Output Data Rate”.
In the new dialogue box, check the "Enable?" box.
Under “ADC Sampling Rate”, enter "60M"

Under “ADC Input Frequency”, enter "10M"

Under "NCQO", enter "9.9M"
Under “Decimation”, enter "16".
Click "OK".

Figure 4-12. Complex Decimation Mode HSDC Pro Parameters

Select "Complex FFT"

B Additional De... — pod

[«]Enable? [ ]Remember for this session

ADC Sampling Rate

20r
ADC Input Frequency
10M (Fout = Fin + NCO)
ADC 2nd Input Frequency
0 (Fout = Fin + NCO)
MCO
3.9M
# MNCO Bits B
Use & MNCO
0 Bits?
Decimation
16

QD

18

ADC364xEVM Evaluation Module
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Device Configuration

* Press "Capture"

M High Speed Data Converter Pro v5.00.06 — X
File Instrument Options Data Capture Options Help
Jy Texas §m ADC W DAC
INSTRUMENTS T Lay
A w 16383 .
e 8 ﬁ g,:
Ealuus & o ' ' ' ' ' ' ' ' ' ' ' ' " el
Test Selection 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
| Single Tone M Complex FFT |~ Channel 2/i4 |~ Blackman v (Channel1+*Channel2} 11 Averages RBW | 57,2205 | 1z
Value | Unit¥W s
10.0- T ==
SNR (83305 | dBFs 2 A+
SFDR 103.315 dBFs 0.0- o o]
THD 94.876 | dBFs B
SINAD | 83262 | dBFs ~10.0- A"
ENOB 13.539 | Bits
Fund. -0.998 | dBFs 20,0~
Phase | 2.586 | Rad
Next Spur -103.315 dBFs -30.0+
HD1 -108.385 dBFs
HD2 -0.993 | dBFs -40.0-
HDZ' -108.383 dBFs
HD2 -106.092 dBFs -50.0-
HD3' -106.092 dBFs Ay
HD4 -108.383 dBFs o -50.0-
HD4' -0.999 | dBFs =
HD5 0399 | dBFs ¥ -710.0- 3 4
Test Parameters 6 1'.
[[JAute Calculation of -80.0- g 1"
Coherent Fraquencies 3 \
Anslysis Window {ssmples) -80.0+ &' é
65536 ~ 100.0- 9 2
ADC Output Dats Rate i -I- Spur ,
375M -110.0-
ADC Input Target Frequency
S 1200
10.000000000M
-130.0- 7 | 5 | ] ] ] ] \ | ) | | | 1 el
-1.875M -1.5M -1.26M -1M -750k -500k -250k 0 250k 500k 750k M 1.25M 1.5M 1.875M
Frequency (Hz)
< >
Firmware Version="0.2" TSW1400 Board = TMBOSET Iﬁteﬂace Type = ADC_FIRMWARE
Waiting for user input 10M4/2020 55323 PM_ | Build - 10302016 | [ CONNECTED Idle | ®id TExas INSTRUMENTS

Figure 4-13. Complex Mode Capture
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5 External Clocking Hardware Setup

The onboard CDC is useful for general evaluation and relieves the user requirment of needing additional signal
generators. The following section shows how to configure and program the ADC364xEVM for external clock
operation for Real Decimation Mode. This mode requires two external clock sources (must be frequency locked).
If Bypass Mode or Complex Decimation Mode are to be used with an external clock source(s), use the steps
outlined with the onboard clock for Bypass Mode and Complex Decimation mode for guidance on how the
ADC35xx GUI should be configured (with the exception of using external clocks).

5.1 Hardware Modfications

The following hardware modifications must be made in order to operate the ADC364xEVM using an external
sample and (if required) data clock .

External Sample Clock Modification:
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* DNIR32,R40
» Install R36, R37 (0-Q resistor)
* Connect sample clock to J8. Connect DCLKIN to J15.

GND
IntenalCLK P R.%i
0
SMA CLK P DNP ° Py
DNP
T5
C22 || 0.1uF 1 6
DNP
. ? DNP DNP
5
3 E 4 DNP
_ < NC _
GND ADT1-6T+ GND
ADT1-6T+
SMA CLK N

DNP &
DNP
IntemalCLK_tj R40
ru :
GND

U1

Figure 5-1. ADC364xEVM Schematic Snippet: Sample Clock

External DCLKIN Modification:
« DNIR176
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* Replace C129 with 0-Q resistor.
+3.3V
InternalDCLKIN_P  =— Lri7s
LR176 $10k
30 P
c130 J15
u—| -9
e |2 Bls,, 20 rizs o1 <fs|of
18 AAA < Hlu
FCIIV-E 5 A DAT_FCLK_ADC 2 76k
e [2o R191, . 200
Ne =22 R190, 200
DAS 22 R189,,, 200 1 =
24 R188, \»_200 = GND
DA6 VW GND
e |32 R180, ., 2001 DNP
33 R181, ., 200
D [ 5e Ris2, 200
NC =1 R183,,, 200
Ne =22 R184,,, 200
bBS 28 RT85 200
be6 2L R186 ,,, 200
beLk 22— R187,,, 200 DCLK_ADC >
Figure 5-2. ADC364xEVM Schematic Snippet: DCKLIN
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5.2 Hardware Setup: Real Decimation 16x Mode
* Connect ADC sampling clock source (SMA100A used) to J8. Set signal power to +15 dBm. 65 MSPS used in
this example.

» Connect DCLKIN clock source (SMA100A used) to J10. Set signal power to +13 dBm. 14.21875 MHz used in
this example

ADC sampling clock source and DCLKIN source must be frequency locked. If this is not performed,
the captured data will appear scrambled.

* If not already done, complete the remaining steps outlined in the section Setup Procedure.
5.3 External Clock: ADC35XX GUI Real Decimation Mode

To program the ADC364xEVM follow the steps written in the previous section titled "ADC35xx GUI: Real
Decimation Configuration”. The only difference that must be observed in the GUI is "CDC Clock Enable" button
must be disabled (red) before selecting "Configure" in the ADC35xx GUI.

Output Info
Device Variant Resolufion

| apcisas v | | 14Ibit.. - v

HMode ]

_ Mode
| 2 Wire e | Real w |

Figure 5-3. ADC35XX GUI: Disable CDC Clock Enable
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6 ADC364xEVM Power Monitor

The ADC364xEVM is equipped with on-board current shunt monitors that are able to measure the current
consumption on the +1.8VD C rails (AVDD and IOVDD). The user has the ability to read the ADC364xEVM's
power consumption on the front page of the ADC35XX GUI. Click the "Measure Power" button to refresh the

current values. This feature is useful for determining what mode/sampling speed offers the best power
consumption for your application needs.

ADC364xEVM Power Monitor

£ ADCT3SKX EVM GUI — X
REFBUF © Voltage l ) Control & i
VREF @ Reference 5 . Power Down_|
I = aa == Scediee,  PEETREEAmSEETe i
AIN c H erter H e
1
>
—
BIN >
.
cLK i
-
DCLKIN (MHz) 5
NCO A (MHz) FNCO A (MHz)
| soasszzme | [8.9999999032]
NCO 8 (MHz} FNCO B {MHz)
| seaeszrms | [8.9999999933]
Address tog =
W Writing register Ox2c to Ox0 ~
- Wiriting register Ox2d to 0x0
g register 0x31 to 0x0
g register 0x32 to 0x0
Write Data Read Data Wiriting register 0x33 to 0x0
\riting register 0x34 to 0x0
\Writing register 0x26 to 0x20
Viriting register 0x26 to 0x22
WWriting register 0x26 to 0x2
riting register 0x26 to 0x0
Writing register Ox25 to Ox40
Writing register 0x25 to 0x40 v
Figure 6-1. ADC364xEVM Power Meter
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7 Test Pattern

It is often useful to utilize test patterns to help verify the correct reciept of digital data at the microcontroller or
FPGA. A ramp pattern can be enabled by following these steps:

» Click the yellow button "Analog Inputs and CIk"

* Next to "Test Pattern CHA", click the drop down menu, and select "RAMP CUSTOM?". This can be done for
"Test Pattern CHB" as well.

¢ |n the field next to "Custom Pattern", enter the number "16".

» The digital ramp pattern is now enabled on the ADC. The output of the ADC is now a 14 bit, incrementing
ramp pattern.

£ ADC35XX EVM GUI — hd
) Control &
[: i :J L Power Down
n;.: i o ' 3"
output | '} v ik
Farmatter ! =
| —
—
. . ' e
----------------------- : i3
: —
i '
| |
Analog Inputs
R Ca From VREF ,
seenn m INPCHA G :
Test Pattern CH A INM CH A ToDigital |
INPCHB @
e e To Digital
Clock Settings
sE Ciock Enable [T cLkp @ {
DLL Enable m To Output {
¥e Interface {
{
LKk M © E
Address i
E o \Writing register 0x16 to 0x48
riting register Ox14 to Ox10
\Writing register Ox15 to 0x0
Write Data Read Data \Writing register 0x16 to 0x48
T 0x00 0x00
Connected @ save Log
Figure 7-1. ADC35XXEVM GUI 1.0 Ramp Pattern
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* In HSDC Pro, the ramp pattern can now be seen when data is captured. These same steps apply to any data
output mode (Bypass, Real Decimation and Complex Decimation).

Trademarks

WM High Speed Data Converter Pro v3.14 — X
File Instrument Options Data Capture Options  Test Options Help
I3 Texas L ADC L DAC
INSTRUMENTS T L
4 w 16383~
ADC36423_2W_14bit_cMo Cv |1 3 ‘WW‘/T‘ A
capture 8 D_\ 1 I 1 1 1 1 1 1 1 I 1 1 1 ﬂ
Test Selection 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000
Time Domain g Codes % Channel 112 |~ Unwrap Wavefornf "~
Value Unit ~ [JOverlay Unwrap Waveform' Waveform i
Min 0.00 Codes 17000~
Max 16383.00  Codes 1 2 &
St Dev 472969 Codes 16000 / / / ot
Mean 8191.50 Codes 15000 [+
Median 8191.50  Codes / / / / r]
RMS 472965  Codes 14000 / /
Peak to Peak | 16384.00  Codes
130005
PAR 477 dB / / /
12000 / / /
11000 / / /
10000
Codes Samples £ 000 / / / /
M1 12934.00 | 0.00E+0 2 / / /
Mz 646.00  4.10E+3 o 8000
Delta 12288.00 440E+3 V| O / / /
< 7000
Test Parameters / / /
Aute Calculation of Coherent 6000
et 7 7 I
Analysis Window (samples) 5000
Analysis Window (samples) / / /
65536 v 4000
ADC Cutput Data Rate / / /
3000
24M / / /
ADC 1 2000
ADC Input Target Frequency / / /
1.000000000M 1000
0- 1
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65536
Samples
< »
Firmware Version = "0.2" TSW1400 Board = TMBOSET Interface Type = ADC_FIRMWARE
Waiting for user input 1042/2020 2:27:46 PM Build - 09/24/2020 CONMNECTED Idle M TEXAS INSTRUMENTS

Trademarks

Figure 7-2. HSDC Pro Digital Ramp Pattern

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
All other trademarks are the property of their respective owners.
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