User’s Guide

ADS8900EVM-PDK Evaluation Module

Wip TEXAS INSTRUMENTS

ABSTRACT

i
L

This user's guide describes the operation and use of the ADS8900B evaluation module (EVM). The ADS8900B
is a 20-bit, fully differential, unipolar, successive approximation register (SAR), analog-to-digital converter (ADC)
with a maximum throughput of 1 MSPS. The device is a very low-power ADC with excellent noise and

distortion performance for ac or dc signals. The performance demonstration kit (PDK) eases EVM evaluation
with additional hardware and software for computer connectivity through a universal serial bus (USB). The
ADS8900BEVM-PDK includes the ADS8900BEVM as a daughter card, precision host adaptor (PHI) digital
controller, and USB cable. This user's guide covers circuit description, schematic diagram, and bill of materials
for the ADS8900BEVM daughter card.
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1 EVM Overview
Table 1-1 lists the related documents that are available for download from Texas Instruments at www.ti.com.

Table 1-1. Related Documentation

Device Literature Number
ADS8900 SBAS728
THS4551 SBOS778

OPA376 SBOS406

TPS7A4700 SBVS204
REF5050 SBOS410

1.1 ADS8900EVM-PDK Kit Features
The ADS8900BEVM-PDK includes the following features:

» Hardware and software required for diagnostic testing as well as accurate performance evaluation of the
ADSB8900B ADC. The ability to emulate the ADS8910B and ADS8920B ADCs is also available. This feature
allows for diagnostic testing and accurate performance evaluation of these two devices using the ADS8900B.

» USB powered: no external power supply is required.

* The PHI controller that provides a convenient communication interface to the ADS8900B ADC over a USB
2.0 (or higher) for power delivery as well as digital input and output.

+ Easy-to-use evaluation software for Microsoft® Windows® 7, Windows® 8, and Windows® 10 operating
systems.

» The software suite includes graphical tools for data capture, histogram analysis, spectral analysis, and
linearity analysis. This suite also has a provision for exporting data to a text file for post-processing.

1.2 ADS8900EVM Features
As shown in Figure 1-1, the ADS8900EVM includes the following features:

* Onboard low-noise and low-distortion ADC input drivers optimized to meet ADC performance.

* Onboard precision 5.0-V voltage reference filtered and followed by a low-noise, low-offset, and low-
impedance buffer. The reference driver circuit is optimized for 1-LSB voltage regulation under maximum
loading conditions at full device throughput of 1 MSPS.

* Onboard ultra-low-noise, low-dropout (LDO) regulator for excellent 5-V, single-supply regulation of all
operational amplifiers and voltage reference.

ADS8900BEVM PHI Board

Differential
Signal
Source

High fidelity (low
noise, low distortion)

Included in kit

Figure 1-1. System Connection for Evaluation
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2 Analog Interface

As an analog interface, the evaluation board uses operational amplifiers in a variety of configurations to drive
the ADS8900B signal and reference inputs. This section covers driver details including jumper configuration for

2.1 ADS8900B Connections and Decoupling

different input signal common modes and board connectors for a differential signal source.

Figure 2-1 shows the power-supply connections, reference connections, and the associated decoupling filter

capacitors for the ADS8900. The reference filter comprised of C12 and R16 is at the reference buffer output
and must be as close as possible to the ADC reference pin (pin 7). This figure also shows the analog input
connections, but the driver amplifier is in Figure 2-2. The digital signal connections are shown on the right hand
side of Figure 2-1. The connector J4 is a test point header that can be used to monitor digital signals. Also, J4
can be used to apply digital signals in cases where the included PHI controller is not used. Each digital signal

has a series 0-Q resistor. This resistor can be changed to a 50-Q resistor to provide signal conditioning for noisy

digital signals. The included PHI controller digital signals do not require this conditioning so the default value

supplies, and 12C communications for the EVM.

is 0 Q. Figure 2-1 also shows the PHI connector, J1. This connector provides the SPI digital signals, power

EVM_DVDD

ADC Origin J1 conn
Connected pg 2
R1 EEPROM
10.0k section
e EVM_REG_5V5
nRSH A nReset J1
c2 2|, —
|_ R4 CONVST 7 A I3
0 616 52
1uF _ 8 |, Iz
RS cs 10| 4o
= 0 12 |4 1 1 =
AGND 14| | 3 AGND
R7 SCLK 16 | 16 1515
Origin J1 conn EVM DVDD) U1 o s 18] Jo I T
o5 R9 20 {20 1919
Il 18 | pecap CONVSTIa—! SCLK _RTN 22 |5, 2121
L |1| ¢ 14 | pEcap , 0 §4 o p 53
AGND T 16 = nRST R 22 2522
DvDD | sbI 28 27
AINM Tsl24 0 30 1 30 20(—29
9 23 32 31
AINP SCLK R4 i: 32 31
g e 0] sof-2 e s s
c12 avde 21 o 6 | 5o e
5 8 37
REFBUFOUT 7
R16 7] prBuFou .20 R18  spo-0 | 0| % 3739
100 22uF oo 19 o P N ar
2t REFM SDO-4—18 R 44 | 4y 43—43
8 Rerm SD0-3—17 SDO-1 46 | 46 45|45
= 0 EVM_DVDD 48 | 48 4747
VREF AGND GND—L1 R23 50 49
R24 50 49)
REFIN GND—12 SDO-2 0 —2 15 5121
NC 0 EVM_ID SDA__ 54 | o, 5358
Origin voltage RVDD ep|—25 Ro6 EVM_ID_SC] 56 | og 55|55 EVM_ID_PWR
reference section SDO-3 T 58 | op o757
ADS8900BRGER 0 60 | g0 ol 59 R28
= c1s
AGND J4 10uF MP1 MP3
ND ND)
nReset 1le e 2 MP2 gND gND MP4 C16
CONVST 3 1o of 4 = = 10uF
CS 5|y ol 6 AGND  AGND
SCLK 7]l e e EVM_ID_XXX conn = QTH-030-01-L-D-A = =
SDI 9 e e 0 b2, EEPROM  AGND AGND AGND
RVS 11| e e 2 section
SDO0_13 | o o 4
SDO1 15 | 4 o] 16
TSW-108-07-G-D

COMPONENTS MARKED 'DNP' SHOULD NOT BE POPULATED.

G

ND

Figure 2-1. Decoupling and ADC Signal Connections
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2.2 ADC Amplifier Input Drive

Figure 2-2 shows the fully differential drive amplifier (FDA) configurations used for this EVM. The FDA is a

very common type of amplifier used in driving fully differential data converters because this amplifier outputs a
differential signal with a fixed common-mode voltage as required by the ADC. The common-mode voltage is set
on pin 2 of U2. This voltage is generated in Figure 2-3 and can be set to either 2.5 V or 2.6 V with jumper JP3.
The THS4551 is used in this example because this device is a very low-noise and low-distortion FDA. The FDA
gain is set to 1 V/V using R3, R10, R25, and R22. For best distortion, 0.1% resistors are used. The output filter
is optimized for good ADC settling (R8, R17, and C6). The charge bucket capacitor C6 must be a COG-type
capacitor for low distortion. The jumpers JP1 and JP2 are not installed if the input signal is differential. Section
2.3 describes how these jumpers can be used to convert a single-ended signal to a differential signal.

ci
P COG/NPO
Input Driver So%00r DNP
1]
]
R3S 1.00k
33V Originpg 2, Positive Supply
c3
12 IN- R6 DL
. 1 0
O 100nF — Connected ADC AINP
oo * VCM AGND section
VCM origin voltag 5V = EN R8 °
reference section 7 - u2 4.99 1
THS4551IDGKHR )
—Jeufen e R10 DNP
JP1 1.00k Ve W 5 R13
L [hdd ve—d 49 = cs
= 4 R15 COG/NPO
AGND GND VCM cs | oz 4.99 = 0.01pF
Input 0.01 yF=— C9 1 AGND -DNP AINM
COG/NP 1000pF== M
BN+ rro COG/NPO DNF c Ri7 4
@ 1 1 || 4.99 Connected ADG
o = 11 section
o m AGND | ¢ R20 100nF =
. VCM 0 AGND
DNP R22 ,
A | -0.2\ Originpg 2 Negative Supply
1.00k
17 ge2 R25
4 sém 1.00k
AGND GND _VCM Il oNe
Input 1
c14
1000pF
COG/NPO
Figure 2-2. THS4551 Fully Differential Amplifier ADC Drive
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2.3 Voltage Reference and VCM Scaling

Figure 2-3 shows the voltage reference circuit, output filtering, voltage divider, and buffer circuit. The REF5050
5-V, low-noise, low-drift voltage reference is used here. The voltage reference is connected to the ADC directly
to the right of R34 on the VREF node. The filter R36 and C22 are selected for best noise performance and
stability. As noted in the REF5050 data sheet, the series resistor R36 is included to keep the capacitor ESR

in the desired range. The reference connects to a buffered input on the ADC so the reference does not need

to respond to transient current demands. The voltage divider (R36, R31, and R37), and associated jumper
(JP3) are used to set the common-mode input for the FDA. The jumper provides the option of changing the
common-mode input from 2.5 V to 2.6 V. A common-mode of 2.5 V is midscale for a 0-V to 5-V FDA output
swing. Because of output swing limitations, some distortion may occur when the signal swings towards 0 V. The
2.6-V common-mode shifts the signal away from ground to avoid this distortion. The theory behind this approach
is documented in the Driving a SAR ADC with a Fully Differential Amplifier video.

Voltage Reference g0

Connected to ADC
Origin pg 2, Positive Supply REFIN

53V U3A VREF

R34
T 21 vin vouTp—2

= 1 R32 R33
3 499 100
p2 U4 onnected to
o OPA376AIDBVT Amp section

l TRIMNF<—- 0 l
c20 3 4
1WF TEMP S R36 R37 cet
REF5050AIDGKT 0.22 20.0k W

U3B AGND

c22 AGND
NG| : 10uF —L
DN =
ond—8 L AGND

REF5050AIDGKT

| vem

Figure 2-3. Voltage Reference and VCM Scaling
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3 Digital Interface

As noted in Section 1, the EVM interfaces with the PHI that, in turn, communicates with the computer over
USB. There are two devices on the EVM with which the PHI communicates: the ADS8900B ADC (over SPI or
multiSPI™) and the EEPROM (over |12C). The EEPROM comes preprogrammed with the information required to
configure and initialize the ADS8900BEVM-PDK platform. When the hardware is initialized, the EEPROM is no
longer used.

3.1 multiSPI™ for ADC Digital 1/0

The ADS8900BEVM-PDK supports all interface modes, as detailed in the ADS8900B data sheet. In addition
to the standard SPI modes (with single-, dual- and quad-SDO lanes), the multiSPI modes support single- and
dual-data output rates and the four possible clock source settings as well. The PHI is capable of operating at a
1.8-V logic level and is directly connected to the digital I/O lines of the ADC.

3.2 I2C Bus for Onboard EEPROM

The circuit shown in Figure 3-1 is used with the EVM controller (PHI), for EVM identification. This circuit is not

required by the ADS8900B for operation. The jumper (JP5) is write protected and does not need to be changed
for EVM operation.

Origin pg 1, conn J1 Origin pg 1, conn J1
EVM_ID_PWR EVM_ID_PWR
EVM_ID_PWR
C38
uz ]
1 8 0.1uF — R50
G LC AGND 10.0k wp
2. a1 e WP o 3 1w s
—® | Open
s 3.1 a2 sclfs——— EvM_ID_SCL i L 1 g’
= GND
41 vss SDA=S——| EVM_ID_sDA 39 AGND
BR24G32FVT-3AGE2 Origins pg 1, conn J1 0.1uF
AGND AGND
Figure 3-1. EEPROM for EVM ID
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4 Power Supplies

The PHI provides multiple power-supply options for the EVM, derived from the computer USB supply. The
EEPROM on the ADS8900BEVM uses a 3.3-V power supply generated directly by the PHI. The positive and
negative supplies are derived from the 5.5-V regulated supply from the PHI (EVM_REG_5V5).

4.1 Positive Supply and Test Points

The analog supply of the ADC (AVDD = 5.3 V) is powered by the TPS7A4700RGWR (U5) low-dropout regulator
(LDO). The input to this LDO is the regulated 5.5-V supply from the PHI. This LDO can be programed to different
voltages by soldering or desoldering resistors R42 to R48.

A test point for each power supply is provided. Furthermore, a light-emitting diode (LED) is used to indicate when
the 5.5-V supply from the PHI turns on. This power turns on shortly after the software is booted. The EVM is not
powered until the software is started, so Tl does not recommend connecting the external signal source until the
EVM is powered. Figure 4-1 shows the positive supply and test points for the TPS7A4700RGWR.

Positive Supply
Connected Connected Negative
Power section Supply, Voltage Reference,
Connected pg 1 Amp and ADC sections
EVM_REG_5V5 V! LDQ_IN_5V5 53V
R38 L
15 N ouT—2

0 16 | ouT—20

c26 13 3
EN ENSH

47uF SENS R39

C

27

4

5] cravi Nej—12  TF

6 | 3pov NCI—18 == C28

g e No—Z 1 47uF
AGND

¢+ DNP 0P8V NG
10 { opav

¢ DNP 1 { opav GNDY

RIS | 0PV PAD)

TPS7A4700RGWR

C24
10uF

C25
100nF

Bi——
Si——1
Si——t

AGND

D
kS
J
o
l

>
[ol}
z
o

=i COMPONENTS MARKED 'DNP' SHOULD NOT BE POPULATED.

Power LDO_IN_5v3
Origin Positive
Supply section
AGND Origin pg 1, conn J1 R49
LDO_IN_5V5 TP12 5.3V EVM _DVDD EVM_ID_PWR 10.0k

D1
TP13 TP14 TP15 TP16 \\ APT2012LZGCK
LDOIN  AGND 5.3V DVDD ID Power ~ Green

AGND

Figure 4-1. Positive Supply and Test Points
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4.2 Negative Supply

The negative supply, as shown in Figure 4-2, is not installed on the EVM but can be populated in the rare
circumstance that this option is desired. The purpose of this negative charge pump is to generate a small
—0.23-V power-supply rail for the FDA driver amplifier to assure that the amplifier can swing to 0 V without an

output swing limitation. This feature is needed to run the linearity sweep for the EVM because the linearity test

requires a linear sinusoidal input signal that drives below 0 V and above 5 V (that is, a saturated input). Without

the negative charge pump, the THS4551 amplifier distorts when its output approaches 0 V.

Negative Supply

DNP DNP DNE

DNP DNP
53V DNP —]—,
Origin Positive = 1 .
Supply section Al — —

DNP = G G G

AGND

AGND

Connected pg 2
Amp section

—-l—| 0.2V
DNP
AGND

DNP

.|||_ 4 <[

>
@
z
o

Figure 4-2. Negative Supply
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5 ADS8900EVM-PDK Initial Setup

This section explains the initial hardware and software setup procedure that must be completed for the proper
operation of the ADS8900EVM-PDK.

5.1 Software Installation

Download the latest version of the EVM GUI installer from the Tools and Software folder of the ADS8900BEVM
and run the GUI installer to install the EVM GUI software on your computer.

CAUTION

Manually disable any antivirus software running on the computer before downloading the EVM GUI
installer onto the local hard disk. Depending on the antivirus settings, an error message may appear
or the installer. The .exe file can be deleted after installation.

Accept the license agreements and follow the on-screen instructions shown in Figure 5-1 to complete the
installation.

] AD52900B EVM Setup - b4 £ ADS85008 EVM Setup = X
.
Setup - ADS8900B EVM License Agreement ”

Welcome to the ADS89008 EVM Setup Wizard. Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Source and Binary Code Internal Use License Agreement

Important — Please carefully read the following license ag nt,

which is legally binding. After you read it , you will be asked

whether you accept and agree to its terms. Do not click *l have | +
..... ccept the agreement

(O I do not accept the agreement

®[la

Do you accept this license?

< Back Cancel < Back Mext > Cancel
) ADSE900B EVM Setup - x ] AD529008 EVM Setup - e
. .
License Agreement ” Installation Directory ”
Please read the following License Agreement. You must accept the terms of this Please specify the directory where ADS89008 EVM will be installed.
agreement before continuing with the installation.
R UL LU -\ Program Files (x86)\ Texas Instruments\ AD: [l

-~

NATIONAL INSTRUMENTS SOF TWARE LICENSE
AGREEMENT

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE
SOFTWARE AND/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY
DCAN TLIC AADCCUCMT OV MAMKE AARIMS  TUC ©ACTIAADC  AMMIAD
< >
@ greement

(O | do not accept the agreement

Do you accept this license?

< Back Mext > Cancel < Back Mext > Cangel
Figure 5-1. ADS8900 Software Installation Prompts
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As a part of the ADS8900 EVM GUI installation, a prompt with a Device Driver Installation (as shown in Figure
5-2) appears on the screen. Click Next to proceed.

ADS8900EVM-PDK Initial Setup

Device Driver Installation Wizard

Device Driver Installation Wizard

Completing the Device Driver

Welcome to the Device Driver
Installation Wizard

Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

P The device driver installation wizard did not update any of your
software for your hardware devices because it was not better than

the software you cumently have installed.

Driver Name: Status
W Texas Instruments (Win... Readyto use

To continue, click Next.

Back Cancel

Bacl Next > Cancel

2 ADS83008 EVM Setup -
Completing the ADS8900B EVM Setup
‘Wizard

Setup has finished installing ADS8%00B EVM on

your computer.

[ Creste Desktep Shortcut
[ Run ADSE900B EVM

< Back Cancel

Figure 5-2. Device Driver Installation Wizard Prompts

Note

A notice may appear on the screen stating that Windows cannot verify the publisher of this driver
software. Select Install this driver software anyway.
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The ADS8900BEVM-PDK requires the LabVIEW™ run-time engine and may prompt for the installation of this
software, if not already installed. Figure 5-3 shows the installation steps.

Licente Apeement ) -Fumwm.

NATIONAL NSTRUMENTS SOFTWARE LICEMSE AGREEMENT

S INSTALLATION NOTIGE: THIS 15 4 CONTRACT BEFORE YOU DOWNLOAD THE SCFTWARE
u V W‘ {ANDCFOR COMPLETE THE NSTALLATION PROCESS. CAREFULLY READ THIS AGREEMENT. BY
= a | "I'?}'.\.T.l DADING THE SOFTWARE ANDAOR CLICKING THE APPUICARLE BUTTON TO
 E— |COMPLETE THE INSTALLATICN PROCESS, YOU COMSENT TO THE TERMS OF THE
Et ol prograsis before numnsg this Sehup. [/
D winan oeanwerd dilies nay moeore irdtallaion ipeed

IAGREEMENT ARG YOU AGREE TO BE BOUND BY THIZ AGREEMENT, F TOU DO NOT MSH 10
|BECOUE & PASTY T0) THIZ ACREEIENT D SE BOLMO BY ALL OF
COMNDITIONS, CLICK THE APFROPRIATE BUTTONTO CANCEL THE

B JO0 HOT IISTALL O USE THE SOFTWARE, aiD RETURN THE SOFTWARS WiTran ll;ii 1id
The subpect o the oimganyeg L Agpervand]
s i g ! (30} DAY OF RECEIPT OF THE SOFTWARE (WITHALL ACCOUPANTING WRITTEN MATERIALS,
amers Conpnshor s ol bcasol Siverigit |ALGHE WITH THEIR CONTAINERS) To THE PLACE YU GETANES THEM ALL RETURNS

|SHALL BE SURUECT TO 'S THEN CURRENT RETURN FOLICY.

The sobwais 0 whack thes Hitenal instrumernis kcende apples 12 NI LIGVE' R dens Engne 20213

8§ arr gt tha Leas A prmerd]

bt et piid W Litoras Agriammind

© 13862002 Nsbonal Irstmumants 2 rights iesaned

i [ copaok [ Hedss Cancel

The N1 LWVIEW Fun-Trme Engine: 2012 11 installation is complete:

Figure 5-3. LabVIEW™ Run-Time Engine Installation

After these installations, verify that C:\Program Files (x86)\Texas Instruments\ADS8900 EVM is as shown in
Figure 5-4.

[4 [} = | ADS89008 EVM - O X

Home Share View ]
* u a4 Cut x = L':-'_]New item * ﬁ Open Hjsel:ct all

w- Copy path e 1 ] Easy access + Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename MNew Properties o
access |L| Paste shortcut to to - folder - History £ Invert selection
Clipboard Organize New Open Select
« . <« Texas Instruments > ADS8900B EVM » v O
A [ Name Type Size
s Quick access
Cenfiguration Files File folder
[ Desktop + i 9
Files_uSD_Card File folder
& Downloads of Library File folder
5 Documents * PHI Driver File folder
| Pictures + Shared Library File folder
B This PC & ADS2900B EVM.exe Application 14,323 KB
) ¥2) ADS89008 EVM.exe.config XML Configuratio.. 1KB
_# 3D Objects — L. . ;
) ADS8900B EVM.ini Configuration sett... 1KB
I Desktop &) ADSBI00B_EVM_GUI_Manifesthtml HTML Document %6 KB
[ Decuments 1] Page List_ADSB900EVM.ini Configuration sett... 1IKB
& Downloads =] Register Map_ADS8900.xml XML Document 11KB
D Music | uninstall.dat DAT File TKB
&) Pictures a uninstall.exe Application 4338 KB
B videos o € >

13 items -
Figure 5-4. ADS8900 EVM Folder Post-Installation
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5.2 Default Jumper Settings for Differential Inputs

The EVM can be jumper configured for both differential and single-ended inputs. The jumpers also impact the

common-mode (offset) requirements for the input signal. Some jumpers are only used in unusual circumstances,
and are normally configured as described in this section. Table 5-1 provides jumper configurations for differential
inputs. Figure 5-5 shows the input full-scale signals and the ADC output.

Table 5-1. Jumper Configuration for Fully Differential Input

Jumper

Default Setting

Purpose

JP1

Removed

When installed, this jumper forces input J2 to GND or VCM. This jumper is not installed for
differential inputs but is installed for single-ended inputs.

JP2

Removed

When installed, this jumper forces input J3 to GND or VCM. This jumper is not installed for
differential inputs but can be installed for single-ended inputs.

JP3

2.6-V position

Both the 2.5-V and 2.6-V position can be used for a fully differential input signal. The 2.6-V position
shifts the signal from GND by 0.1 V to minimize distortion resulting from output swing limitations.
This shift works because the amplifier positive supply is set to 5.3 V. The signal out of AINP and
AINN ranges from 0.1 V to 5.1 V when the jumper is in the 2.6-V position. The signal out of AINP
and AINN ranges from 0 V to 5.0 V when the jumper is in the 2.5-V position.

JP4

GND position

components.

This jumper selects the negative supply voltage. The default board configuration does not include
the negative supply, so the —0.2-V position does not work without installing U6 and the associated

JP5

Removed

Removing this jumper sets the EEPROM write protect on. The EEPROM is factory programed and
does not need to be reprogrammed, so keeping the write protect on is recommended.

Input signal

(Differential 10Vpp, Single Ended OV to 5V)

Amplitude (V)

1
o 0.0001

i
0.0002
Time (Secs)

Differential input
signal applied.

|
0.0003

Min (0.00)

| |
0.0004 0.0005

Codes

-100000-|

-200000-|

-300000-|

-400000-|

Output Signal 10Vpp

524287~

400000

300000

200000~

100000~

0

&
{(A) aBEOA

output P |~ -524288° -
Output_M A 107‘5&‘34 ‘\U?‘BUU TU7IEUU ‘\UB‘UUU ‘\UB“\UU TUSIZUU ‘IUB‘I‘)UE; ‘\U‘B‘ttUU TUS‘SUU ‘IUB‘EUU ‘\UB‘NU TUSIBUU ‘IUB‘QUU ‘\UB‘UUU ‘IUB‘UB}
— amples
DNP
DNP-
No jumper R31.00k
3V
J2 / c3
IN- R6 DNP
0 _||_r|—
100nFRgN AINP
! 5V = EN D ._%_1_‘%
- YRiS45511IDG 4.99
R10 R
UNP 1.00k | vcl e C6
I 7y g P9 I 3 2 I__+ T GINNPO
= = F
GND VCM NP e AN pnp AINM
DNP 'H D T
J3 INs Ri7__ 4
i R19 1 Y
0 AN 1
- o b | $heo 100nF Fon
DNP R22 . D
q 1.00k g
| R251.00k
= b JP2
DNP

AGND GND vcm
No jumper

Figure 5-5. Differential Input Signal and Expected ADC Response
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5.3 Default Jumpers for Bipolar, Single-Ended Inputs

The EVM can be jumper configured for both differential and single-ended inputs. The jumpers also impact the
common-mode (offset) requirements for the input signal. Some jumpers are only used in unusual circumstances,
and are normally configured as described in this section. Table 5-2 provides jumper configurations for a bipolar,
single-ended input. Figure 5-6 shows the input full-scale signal and the ADC output. The output signal is half full

scale.
Table 5-2. Jumper Configurations for Bipolar, Single-Ended Input
Jumper Default Setting Purpose
" When installed in this position, the input J2 is connected to GND. Connect the input J3 to a

JP1 GND position . . ) . ; .
single-ended input signal with the offset set to 0 V (bipolar input).

JP2 Removed Leave this jumper unconnected, and apply a single-ended signal with a 0-V offset to connector J3.
Both the 2.5-V and 2.6-V position can be used for a fully differential input signal. The 2.6-V position
shifts the signal from GND by 0.1 V to minimize distortion resulting from output swing limitations.

JP3 2.6-V position This shift works because the amplifier positive supply is set to 5.3 V. The signal out of AINP and
AINN ranges from 0.1 V to 5.1 V when the jumper is in the 2.6-V position. The signal out of AINP
and AINN ranges from 0 V to 5.0 V when the jumper is in the 2.5-V position.

This jumper selects the negative supply voltage. The default board configuration does not include

JP4 GND position the negative supply, so the —0.2-V position does not work without installing U6 and the associated
components.

Removing this jumper sets the EEPROM write protect on. The EEPROM is factory programed and

JP5 Removed . . .
does not need to be reprogrammed, so keeping the write protect on is recommended.

Input signal

Output Signal 10Vpp

(BBinoIar Single Ended -4.9V to 4.9V)

Amplitude (V)
[ =]
1

Wiax (4.89)

514484 -4.908

EA
Eul

400000~

300000~

200000~

"
3
2
100000-| 1 5
-100000-| 1 g
-200000-|
Min (-4.89) 2
-300000-| 3
-400000-| 4
! ! ! ! 5141865 1 i i i i i i 1 i I I I I 1 I I I I | --4.904
o 0.0001 0.0002 0.0003 0.0004 0. 11 100 200 300 400 500 600 700 800 gusn w‘uuu 1100 1200 1300 1400 1500 1600 1700 1800 1942
amples
Time (Secs) - _
DNP
DNP—————— ¢
Jumper installed in R3 1.00k
GND position. v
J2 connected to GND R6 DE.HCS
0 +—F_L
100nF= AINP
5V =EN e R e
7.2 H#iS45511DG 499 |
e & RR13 one C6
[=9¢] M 100k ve 2 + = COG/NPO
0 ) i 0.01uF
GND VvCM cz R N 4.99 =
J3 connected to DNp onp TH o AGND DNP AWINM
bipolar single ended I3 ns Rig DNP? G RI7__J
input (+/-4.9V max) 1 = 9
inpu 2V max G R20 100nF =
DNP R22 0 AGND
1.00k 1-02
R25 1.00k
¢m|JP2
DNP.
DNP———————+

AGND GND vCM
No jumper

Figure 5-6. Bipolar, Single-Ended, —5.0-V to 5.0-V Input
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5.4 Default Jumpers for Unipolar, Single-Ended Inputs

The EVM can be jumper configured for both differential and single-ended inputs. The jumpers also impact the
common-mode (offset) requirements for the input signal. Some jumpers are only used in unusual circumstances,
and are normally configured as described in this section. Table 5-3 provides jumper configurations for a unipolar,
single-ended input. Figure 5-7 shows the input full-scale signal and the ADC output. The output signal is half full
scale. To achieve a full-scale output with a single-ended input, the gain of U2 must be adjusted to 2 V/V (change
R3 and R25 to 2 kQ).

Table 5-3. Jumper Configurations for Unipolar, Single-Ended Input
Jumper Default Setting Purpose

JP1 VCM position When installed in this position, the input J2 is connected to VCM. Connect the input J3 to a single-ended
P input signal with the offset set equal to VCM (2.5 V or 2.6 V depending on JP3) for a unipolar input.

Leave this jumper unconnected, and apply a single-ended signal to J3 with offset set equal to VCM (2.5 V
JP2 Removed : . .
or 2.6 V depending on JP3) for a unipolar input.

Both the 2.5-V and 2.6-V position can be used for a fully differential input signal. The 2.6-V position shifts
the signal from GND by 0.1 V to minimize distortion resulting from output swing limitations. This shift works
JP3 2.6-V position because the amplifier positive supply is set to 5.3 V. The signal out of AINP and AINN ranges from 0.1 V to
5.1 V when the jumper is in the 2.6-V position. The signal out of AINP and AINN ranges from 0 V to 5.0 V
when the jumper is in the 2.5-V position.

JP4 GND position This jumper selects the negative supply voltage. The default board configuration does not include the
P negative supply, so the —0.2-V position does not work without installing U6 and the associated components.

Removing this jumper sets the EEPROM write protect on. The EEPROM is factory programed and does

JP5 Removed . . .
not need to be reprogrammed, so keeping the write protect on is recommended.
Input signal
(Unipolar Single Ended 0.1V to 5.1V) Output Signal 5Vpp for Gain =1, or 10Vpp if Gain=2
5- 262490~ -2503
B+
* E = 200000~ -2
4- Max (5.10) 150000 -15
o 100000 -1
)
a2 37 50000- 05 <
% Max (2.60) g o o
5_ 2 -50000-| -05 =
1- Max (0.10) o -
¢ ~150000-] 45
0 0.0001 0.0002 0.0003 0.0004 0.0005 P ] ‘ ‘ ‘ ‘ ‘ ‘ / ‘ ‘ F s
Time [SQCS} At D | 68882 69000 69100 69200 69300 Estﬂaﬂmmes 63500 69600 69700 69800 69900 70008
DNP
DNP { R3 and R25 need to be
Jumper installed in changed to 2k for 10Vpp
R3 1k I output. Default of 1k will
: 33V
produce 5Vpp output.
c3
- DNP
J2 connected to Vem 6 e }—F_L
100nF= AINP
I AGND R8s
5V = EN U2 e *
R10 THS4551 IDGKR
R12 DNP ™50k 1 v e | ¢cé
e — -t 7
J3 connected to Unipolar DNP G = 4.99 N pp M
single ended input (see QNP I DNP ci1 R17 | ArN
R19
above) g =~ T 4.9
| £R20 100nF =
M bNp R22 D AGND
100K 1-0.2
R25 1k
Jp2 -

Figure 5-7. Unipolar, Single-Ended, 0-V to 5-V Input
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5.5 External Source Requirements for ADS8900 Evaluation

The ADS8900B is a very low-distortion, low-noise ADC. In order to achieve the full specified ADC performance,
use a low-distortion, low-noise signal source. Table 5-4 lists the recommended minimum specifications for a
signal source that can be used to achieve the specified performance.

Table 5-4. External Source Requirements for ADS8900 Evaluation

Specification Description

Specification Value

Signal frequency

2 kHz

External source type

Balanced differential

External source common-mode 0 V or floating
External source impedance (Rs) 10 Q-30 Q
External source differential impedance 20 0-60 Q

(Rs_piFr = 2 x Rg)

Source differential signal
(Vpp amplitude for —0.1 dBFS)

(2 x Rs x 4.94 x 10-3) + 9.9 V or (RS_DIFF x 4.94 x 10-3) + 9.9 V

Maximum noise 10 uVRrms
Maximum SNR 110 dB
Maximum THD -130 dB

16 ADSB8900EVM-PDK Evaluation Module
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6 ADS8900EVM-PDK Operation

The following instructions are a step-by-step guide to connecting the ADS8900BEVM-PDK to the computer and
evaluating the performance of the ADS8900B:

1. Connect the ADS8900VEVM to the PHI. Install the two screws as indicated in Figure 6-1.
2. Connect the USB on the PHI to the computer first:
+ LED D5 on the PHI lights up, indicating that the PHI is powered up.
+ LEDs D1 and D2 on the PHI start blinking to indicate that the PHI is booted up and communicating with
the PC. Figure 6-1 shows the resulting LED indicators.
3. Start the software GUI as shown in Figure 6-2. Notice that the LEDs blink slowly when the FPGA firmware is
loaded on the PHI. This process takes a few seconds and then the AVDD and DVDD power supplies turn on.
4. Connect the signal generators to the SMA inputs. The input range is either a differential 10-Vpp or a

single-ended 10-Vpp range.
1. Connect PHI to ADS8900BEVM
and install screws.

ADS8900BEVM UsB

Connection

Differential

Amp V- o
GND |
T | ossmoevw_| >
ADS8900EVM
Digital Signal 2. Co.nnetft USB power before
X applying signal source.
4. SMA connectors can be used for test points 3. Start the software GUI.

signal connection. Single ended input
range =+10.24V.

Figure 6-1. ADS8900BEVM Hardware Setup and LED Indicators

T

B oecsmin

. Texas Instruments
[e=] Aps127011 EvM
[=] Aoset6s Evm
[am] aDse3z2 EVM
[am] asasess evm
[am] aDsesse vm

[am] apsasso cvm

fo
[m] apseeg1EvM ADEE
Select EVM GUI from Fl
(=] apss3008 EVM start menu, or ADSE000B
2 associated shortcut EVM
H O [fype here to search
Figure 6-2. Launch the EVM GUI Software
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6.1 EVM GUI Global Settings for ADC Control

Although the EVM GUI does not allow direct access to the levels and timing configuration of the ADC digital
interface, the EVM GUI does give users high-level control over virtually all functions of the ADS8900, including
interface modes, sampling rate, and number of samples to be captured.

Figure 6-3 identifies the input parameters of the GUI (as well as their default values) through which the various
functions of the ADS8900 can be exercised. These are global settings as they persist across the GUI tools listed
in the top left pane (or from one page to another).

EVM GUI Global Settings Tools tab for emulation The register map page is Select the register field you
for ADC Control are on the and launching PSI shown below. Click on a want to change here. In this
left hand side of the GUI. software row to select a register. example the data rate is
being changed.
/

ss%ob evm - X

F\Ie ug Capture Tools He\p

EVM Connected : AD §8900EVM Cunnedln Hardware
Pages selects the Pages . = i
8 #3 Register liap Config o & &8 v
i i < Time Domain Displa)
analysis display. ;e Domai Dispiay Registeriap Config Field View

 Histogram Analysis Register Name Address| Default_|Wode|Size| Value |31[30|20]28[27 [26]25 |24 »| [RESERVED_3 00
< Linearity Analysis 5  USERREGISTERS =
& Reference Sefting Analysis DiEdiD.AEG 6 & [+ SSYNC_CLK sCLK
RST_PWRCTL_REG 0x04 RW | 32 HNR_SLNT Continue
Device Reset SDI_CTL_REG 008 _|0x00000000 | R | 32 S0

The SPI modes for edce Rese DATA_RATE =

Interface Configuration DATAOUT_CTL_REG | 0x10 |0x00000000 | RAW | 32 [0x00000000) OO
Enhanced SPl are set ReG

PATTERN_REG ox14 RW | 32 SDO_MODE DDR
SDI Mode = |

here. See data sheet fam=psricc I~
for details.

SDO Mode
SPI-sameas v

SDO Width
QuadSDO  [v

Data Transfer Zone
Zone1  [v

The SCLK frequency is
set here. Itis limited
by the “Sampling Rate”
below.

Protocol Selected

SPI00_Q

SCLK <3 2
Target  Achievable
aom [2]][ 4000m

Register Description
RESERVED_3[31:8]
RESERVED BITS
SSYNC_CLKI7:6]
Controls the source and frequency of the clock used for source sync transmission
1.00M [5|| 1.00M 00b: SCLK (no division)
01b:INTCLK
Update Mode 10b - INTCLKI2
110 INTCLK/4

Sampling Rate(sps)
Targst  Achievable

The maximum
sampling rate is
1MHz for this device.

Immediate v

DN: If BLK_INTCLK in 1D0 reg is setto *1', Writing 01/10/11 to this reg is disabled
HNR_SI NTIS S v

HW CONNECTED i3 Texas INSTRUMENTS

Figure 6-3. EVM GUI Global Input Parameters

The interface configuration options in this pane allow the user to choose from various SPI and multiSPI host
interface options available on the ADS8900B. The host always communicates with the ADS8900B using the
standard SPI protocol over the single SDI lane, irrespective of the mode selected for data capture.

The drop-down boxes under the interface configuration sub-menu allows the user to select the data capture
mode. The SDO Mode drop-down allows selection between single-, dual- and quad-SDO lanes; Data Read
between source and system synchronous modes and Output Data Rate between SDR and DDR modes.
Detailed descriptions of each of these modes is available in the ADS8900 data sheet.

The user may select SCLK Frequency and Sampling Rate on this pane, which are dependent on the device
mode selected. The GUI allows the user to enter the targeted values for these two parameters and the GUI
computes the best values that can be achieved, considering the timing constraints of the selected device mode.

The user may specify a target SCLK frequency (in hertz) and the GUI matches this value as closely as possible
by changing the PHI PLL settings and the achievable frequency that may differ from the target value displayed.
Similarly, the sampling rate of the ADC can be adjusted by modifying the target Sampling Rate argument (also
in hertz). The achievable ADC sampling rate may differ from the target value, depending on the applied SCLK
frequency and the selected device mode, with the closest match achievable displayed thereafter.

The final option in this pane is the selection for the Update Mode. The default value is Immediate, which
indicates that the interface settings selection made by the user is applied to configure both the host and the
ADSB8900 instantly. Manual indicates that the selection made is applied only when the user finalizes their choices
and is ready to configure the device. This process is described in more detail in Section 6.2.
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6.2 Register Map Configuration Tool

The register map configuration tool allows the user to view and modify the registers of the ADS8900. This
configuration can be selected by clicking on the Register Map Config radio button on the Pages section of the
left pane shown in Figure 6-4. At power up, the values on this page correspond to the reset values of the device
registers. The register values can be edited by double clicking the corresponding value field. If interface mode
settings are affected by the change in register values, this change is reflected on the left pane immediately. The
impact of changes in the register value reflect on the ADS8900 device based on the Update Mode selection as
described in Section 6.1.

o] ADSS110 EVM GL [~ x

File Debug Capture Help

[Tl Connect to Hardware

Pages

B Reoster izp Conno Nl K & B

< Time Domain Display

& Spectral Analysis Register Map Config Field View
< Histogram Analysis Register Name Address| Default  |Mode|Size| Walue |31|30|29 |28 |27 |26 |25 |24 |2 » | |[GEEEED _
Linearity Analysi
< Linearity Analysis o USERREGISTERS SSYNC_CLK 0
RSTPWRCTL_REG 0x10 | 0x00000000 | RAV | 32 |oxo0000000| 0 |0 |0 |0 |ofo|o|o |t
SDI_CTL_REG 0x14 | 0x00000000 | RAV | 32 |oxoooooooo| o o |o o oo oot SILENT_XMIT 0
000000000 DATA_RATE 0
DATAQUT_CTL_REG | Ox1C |0x00000000 | Ran | 22 Inennnnnnnnlo Lo lo o [o oo {0 |¢
- - [Displays the register details blockwise] SDO_WIDTH o
SDO_MODE 0

Host Configuration

Device Modes
Bus Width

Single SDO =]
Data Read
System Synch [=]

SCLK Frequency(Hz)
Target Achievable
40N = 40.00M

Sampling Rate(sps)
Target Achievable

100M |2 1.00m i o = .

Update Mode Register Description

Immediate |Z| RESERVED[0:0]
RESERVED BITS

SSYNC_CLKI0:0]

Controls the source and frequency of the clock selected for source synctransmission

00b: SCLK (no division)

01b: Internal clock (no division) =2

m »

Figure 6-4. Register Map Configuration

Section 6.3 through Section 6.6 describe the data collection and analysis features of the ADS8900EVM-PDK
GUL.
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6.3 Time Domain Display Tool

The time domain display tool allows visualization of the ADC response to a given input signal. This tool is useful
for both studying the behavior and debugging any gross problems with the ADC or drive circuits.

The user can trigger a capture of the data of the selected number of samples from the ADS8900B, as per the
current interface mode settings using the Capture button, as indicated in Figure 6-5. The sample indices are on
the x-axis and there are two y-axes showing the corresponding output codes as well as the equivalent analog
voltages based on the specified reference voltage. Switching pages to any of the analysis tools described in the
subsequent sections triggers calculations to be performed on the same set of data.

|a ads8300b evm = X
Restore Help
Move EVM Connected : ADS8900EVM Connectto Hardware
—  Minimize M
x  Close Alt+F4 | = B =
< sreora sz Time Domain Display
< Histogram Analysis Y Scale fit Auto mode I
< Linearity Analysis A _-H-ﬂ
< Reference Settling Analysis 514300- 4005
Device Reset 400000- -4
Interface Configuration
300000 - =
SDI Mode
SPI 00 ~ 200000~ -2
D0 Mode 00000 - + s
w =
SPl-same as |« 3 - 0 2
o @
SDO Width 5] 2
QuadSDO [+ -100000- -
-200000- 2
-300000- -3
-400000- -4
Data Transfer Zone
Zone 1 e '514454:\ I ] 1 I i 1 ] 1 I I ] ] I I ] ] I i Ii'4 906
81658 81800 81900 &2000 82100 82200 82300 82400 82500 82600 82700 82800 82900 83000 83100 83200 83300 83445
Protocol Selected Samples
SPI_00_Q < >
SCLK Frequency(Hz)
Target Achievable
AW 3 40.00M Min and Max Values
Sampling Rate(sps) Samples Max_Code Max_Volt
ampling Rate(sps Capture
Target Achievable 262144 ~ 514306 4.905
1000 (5 1.00M
Vref{(V) i
Update Mode i 5 Min_Code Min_Yolt
-514451 -4.906
Immediate |~
Idle HW CONNECTED #i3 TExas INSTRUMENTS
Figure 6-5. Time Domain Display Tool Options
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6.4 Spectral Analysis Tool

The spectral analysis tool, shown in Figure 6-6, is intended to evaluate the dynamic performance (SNR, THD,
SFDR, SINAD, and ENOB) of the ADS8900B SAR ADC through single-tone sinusoidal signal FFT analysis using
the 7-term Blackman-Harris window setting. Also, the window setting of None can be used to look for noise
spurs over frequency in DC inputs.

For dynamic performance evaluation, the external differential source must have better specifications than the
ADC itself to ensure that the measured system performance is not limited by the performance of the signal
source. Therefore, the external reference source must meet the source requirements mentioned in Figure 6-6

For 2-kHz SNR and ENOB evaluation at a maximum throughput of 1 MSPS, the number of samples must

be 32768 or 65536. Any more samples bring the noise floor so low that the external source phase noise can
dominate the SNR and ENOB calculations. However, for THD and SFDR evaluation, a larger number of samples
must be used to reduce the noise floor below —140 dBc to analyze noise-free harmonics and spurs in the order
of =120 dBc. Such analysis requires at least 262144 samples.

3 2ds2900b evm - %
File Debug Capture Tools Help
EVM Connected : ADSS900EVM GConnect to Hardware
Pages
<> Register Map Config .
<+ Time Domain Display
¥ Spectral Analysis
< Histogram Analysis [“IMark Harmenics [ Display DC S | FFT |
< Linearity Analysis __H. _i
< Reference Seftling Analysis 30—
0 [H1]
Device Reset
Interface Configuration -20-
SDI Mode 40
SPI 00 v B0~
Q
B -80-
SDO Mode @
SPl-sameas |v 2 -1004
SDO Width 2 -120- Ha] [H3]
S [H3]
QuadSDO  |v _140- 7 [Ho]
j 8 5 b0
160~ L s I
180~
-200-
Data Transfer Zone -220- | | | | | | | | | ! '
Zone 1 = 0 2000 4000 5000 8000 10000 12000 14000 16000 18000 20000 21989
Freguency(Hz)
Protocol Selected
SPI_00_Q
SCLK Frequency(Hz) Output Parameters
Target Achievable
2on | o SNR(dB) THD (dB) signal power(dgFg)  Harmanics(dBC)
Samples 100,164 119629 0165742 Hl__ 000 |~
Sampling Rate(sps) 262144 w Capture HZ | -122.85
Target Achievable SFDR(dB) SINAD(dB) ENOB H3 -123.70
- B4 | 14489
1000 [5|] 1.00m 113.204 100.115 16.3381
Input Parameters = EETRE]
Update Mode . : He -146.06
Device Fs (Hz) #Harmonics Window FiCalculated (Hz)  Maximum Spur(dBC) Maximum Spur (Hz) e EERTH
Immediate ~ = 7 Term B-Harris ~ - - -
e 9 £ 1.999983k -113.204 2029 42 T Tnal
Idle HW CONNECTED *i3 TEXAS INSTRUMENTS
Figure 6-6. Spectral Analysis Tool
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Note
The PSIEVM is often used to produce a single-tone sinusoidal signal. As shown in Figure 6-7, this
GUI allows the PSIEVM software to be launched directly by clicking on Tools and then Lauch PSI.

] ADS8900B EVM

File Debug Capture Help
Launch PSI

i Log Data to Bin File
Pages
& Register Map Config|  -02d EEPROM

Figure 6-7. Launch PSI
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6.5 Histogram Tool

Noise degrades ADC resolution, but the histogram tool (shown in Figure 6-8) can be used to estimate the
effective resolution. This resolution is an indicator of the number of bits of ADC resolution losses resulting from
noise generated by the various sources connected to the ADC when measuring a DC signal. The cumulative
effect of noise coupling to the ADC output from sources such as the input drive circuits, the reference drive
circuit, the ADC power supply, and the ADC itself is reflected in the standard deviation of the ADC output code
histogram that is obtained by performing multiple conversions of a dc input applied to a given channel.

The histogram corresponding to a dc input is displayed on clicking on the Capture button, as shown in Figure
6-8.

& ads2900b evm

- X
File Debug Capture Tools Help

EVM Connected : ADS8900EVM Connect to Hardware

Pages
< Register Map Config . .
£ Time Domain Display
$ Sl Histogram Analysis .
+* X Scale fit Auto mode ~| S Histogram ™
< Linearity Analysis g
< Reference Seftling Analysis 40000~
37500~
Device Reset 35000
Interface Configuration 32500~
DI Mode 30000~
SPI 00 " 27500~
25000-
500 Mode , 22300~
SPl-sameas |« I 20000~
SDO Width * i7500-
QuadSDO v 15000-
Clecksouree 12500-
L 10000~
r 7500
5000-
Data Transfer Zone 2500~
Zone 1 ~ 0-— T i T | | | | | | | | 7 i 7 T
-255825 255822 255820 -255818 -255816 -255814 -255812 -255810 -255808 -255806 -255804 -255802 -255800 -255798 -255796 -255793
Protocol Selected Codes
SPI_00_Q
SCLK Frequency(Hz)
Target Achievable Result:
aom [2|[ 40.00m esulls )
Samples Mean Sigma
Sampling Rate(sps) 262144 - Capture -265808.22 271
Target Achievable
Min Code
100w 2] 1.00m Max Code
255822 255796
Update Mode Code spread
Immediate ~ 27
Idle | HW CONNECTED | *i3 TEXAS INSTRUMENTS
Figure 6-8. Histogram Analysis Tool
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6.6 Linearity Analysis Tool

The linearity analysis tool (shown in Figure 6-9) measures and generates the DNL and INL plots over code for
the specific ADS8900 installed in the evaluation board. This tool requires a 2-kHz sinusoidal input signal, which
is slightly saturated (35 mV outside the full-scale range at each input or 0.13 dBFS) with very low distortion. The
external source linearity must be better than the ADC linearity to ensure that the measured system performance
reflects the linearity errors of the ADC and is not limited by the performance of the signal source. To make sure
that the DNL and INL of the ADC are correctly measured, the external source must meet the requirements in
Section 5.5.

CAUTION

This tool requires a negative supply on the THS4551 driver amplifier (U2). The easiest way to
provide the negative supply is to install the negative charge pump LM7705 (U6). Also install the
output filter capacitors and resistor associated with this charge pump (C31, C32, C33, C34, C35,
C36, and R41).

The number-of-hits setting depends on the external noise source. For a 110-dB SNR external source with
approximately 10 yVrms of noise, the total number of hits must be 512. For a source with 100-dB SNR, the
recommended number of hits is 1024.

Note

This analysis can take a couple of minutes to run and the evaluation board must remain undisturbed
during the complete duration of the analysis.

- ﬁns&umw G -

File Debug Capture Help

EVM Connected : ADS9110EVM Connectto Hardware
Pages
< Register Map Config - - -
< Time Domain Display
§ Lime Domain Linearity Analysis
< Histogram Analysis
+ ITETEEEs SHEs o [
0.4-
. 0.2-
m
4
5 07
=
2 p2-
70'4_I 1 1 1 1 1 1 1 1 1 1 I I I
Host Configuration -131072 -100000  -80000 60000 -40000  -20000 0 20000 40000 60000 80000 100000 131071
Device Modes Codes
Bus Width ilﬂl NL [
Single SDO [+ 075+
Data Read 0.5-
System Synch [=] & 025-
(5] 0-
— - - -
i1 3 025+
- Z gs-
-0.75-
SCLK Frequency(Hz) 14 I ] | | | | | | | | | | I |
Target Achievable -131072 100000 -80000 -60000 -40000 -20000 0 20000 40000 60000 80000 100000 131071
400 |2 40.00Mm Codes
sampling Rate(sps) Capture Complete.
Target Achievadle y Input Parameter Measurements
1o00m |- 1.00M Number of Hits Hist Methed
256 1stagram b Min DML Max DHL Hits Per Code
Update Mode Saturated -0.2796 0.2815 278 TE32
Immediate From Code To Code . .
Min INL Missing Codes
] 131072 131071 ! Max INL Missing
-0.8173 0.5490 0
Idle Version:3.0.0.2 HW CONNECTED i3 TeXAs INSTRUMENTS
=
Figure 6-9. Linearity Analysis Tool
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6.7 ADS8900BEVM Support for ADS8910B and ADS8920B Devices

This software also allows for the direct evaluation of the ADS8910B (18-bit) and ADS8920B (16-bit) devices by
emulating their operation with the ADS8900B (20-bit) device. Update the EEPROM file for either the ADS8910B
or the ADS8920B in order for the GUI to operate in these modes. First, install a jumper on JP5 so the EEPROM
properly updates. If a jumper is not applied across JP5, an error message appears and the EEPROM does not
load. Click on the Load EEPROM option in the Tools tab at the top of the GUI window and (as shown in Figure
6-10) a separate window appears, asking for a device to be selected. After loading the new EEPROM file, the
ADS8910B or ADS8920B can now be evaluated using the ADS8900B.

Because the ADS8900B has a resolution of 20 bits, emulating a device with a lower resolution results in the
software clocking out the number of bits of the device being emulated. For example, if the ADS8920B (which has
a resolution of 16 bits) is being emulated, the software discards the last four LSBs and only clocks out 16 bits

of data. When a device with a lower resolution is being emulated, the AC performance characteristics (such as
SNR and THD) match the lower resolution devices.

Note

When running an emulation for the ADS8910B or ADS8920B using an ADS8900B, source
synchronous mode cannot be used. Source synchronous mode is enabled by setting SDO mode
to multiSPI. If source synchronous mode is selected when emulating a device, an error occurs and
the software enters a nonworking state. A power cycle and software reset is required to recover
functionality.

&J Load EEPROM X

Kindly select from list of supported devices to load EEPROM

Supported Devices
ADS8900 - Load EEPROM
4 ADS8900
ADS8910
ADS8920

Figure 6-10. Load EEPROM

For direct evaluation of the ADS8910B or ADS8920B, replace the ADS8900B with an ADS8910B or ADS8920B.
After loading the correct EEPROM file, the EVM hardware and software properly communicates with the updated
device. With a direct device replacement on the ADS8900BEVM, source synchronous mode can be used.
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7 Bill of Materials, PCB Layout, and Schematics
This section provides the bill of materials (BOM), printed circuit board (PCB) layout, and schematics for the ADS8900BEVM.
7.1 Bill of Materials (BOM)
Table 7-1 lists the ADS8900EVM BOM.
Table 7-1. Bill of Materials
Designator Qty Value Description Part Number Manufacturer
_ 10
C1,C9, C14 3 1000pF CAP, CERM, 1000 pF, 25 V,+/- 1%, COG/ C0603C102F3GACTU Kemet
NPO, 0603
C2, C5, C7,C17, C18, C20, C21, CAP, CERM, 1 pF, 16 V,+/- 10%, X7R, AEC-
co7 8 1uF Q200 Grade 1, 0603 CGA3E1X7R1C105K080AC TDK
_ o,
C3, C11, C19, C23, C25,C38,C39 |7 0.1uF EJ:G?EJZ CERM, 0.1 uF, 25V, +/-10%, XTR, C0603X104K3RACTU Kemet
_ 10,
c6 1 0.01uF o/, CERM, Q.0TRF, 25 V.l 1%, COGINFO. | cogoac103racacTU Kemet
_ 10,
C8 1 0.01uF géAOF; CERM, 0.01 uF, 50 V,+/- 1%, COG/NPO, GRM2195C1H103FA01D MuRata
_ o,
Cc12 1 22uF géAOPS CERM, 22 uF, 10V, +/- 20%, X7, C2012X7S1A226M125AC TDK
- o,
C13, C15, C16, C22, C24 5 10uF o CERM 10UR 10V, +/-10%, XTR. | 6oM21BR71A106KE22L MuRata
_ o,
C26, C28 2 47uF CAP, CERM, 47 UF, 25V, +/- 20%, X5R, C3216X5R1E476M160AC TDK
1206_190
D1 Green LED, Green, SMD APT2012LZGCK Kingbright
H1- H4 4 MACHINE SCREW PAN PHILLIPS 4-40 PMSSS 440 0025 PH B&F Fastener Supply
CABLE USB A MALE-B MICRO MALE 1M
HS L (Kit Item - Include with assembled board) | 02~ 1092-BL-00100 CNC Tech
H6- H9 3/16 Hex Female Standoff 1891 Keystone
H10, H11 Machine Screw Pan PHILLIPS M3 RM3X4MM 2701 APM HEXSEAL
H12, H13 ROUND STANDOFF M3 STEEL 5MM 9774050360R Waurth Elektronik
PHI-EVM Controller Kitting ltem Edge
H14 1 #6591636 (Kit Item - Include with assembled |PA007 Used in BOM report
board)
J1 1 Header(Shrouded), 19.7mil, 30x2, Gold, SMT | QTH-030-01-L-D-A Samtec
J2,J3 2 Connector, End launch SMA, 50 ohm, SMT | 142-0701-801 Cinch Connectivity
J4 1 Header, 100mil, 8x2, Gold, TH TSW-108-07-G-D Samtec
JP1- JP4 4 Header, 100mil, 3x1, Gold, SMT TSM-103-01-L-SV Samtec
JP5 1 Header, 2.54 mm, 2x1, Gold, R/A, SMT 878980204 Molex
R1, R49, R50 3 10.0k RES, 10.0 k, 1%, 0.1 W, 0603 RC0603FR-0710KL Yageo
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Table 7-1. Bill of Materials (continued)
Designator Qty Value Description Part Number Manufacturer
R2, R4-R7, R9, R11, R12, R14, o
R18-R21, R23, R24, R26, R28, R38, |22 0 (I)REISEOSZ’% 0, 5%, 0.1 W, AEC-Q200 Grade 0, ERJ-3GEYORO0OV Panasonic
R42, R46-R48
0, -
R3, R10, R22, R25 4 1.00k (F;EOSG'O13'00 k,0.1%, 0.1 W, AEC-Q200 Grade | a3pER102v Panasonic
R8, R13, R15, R17 4 4.99 RES, 4.99, 1%, 0.1 W, 0603 RC0603FR-074R99L Yageo
R16 1 1.00 RES, 1.00, 1%, 0.1 W, 0603 RC0603FR-071RL Yageo
R27, R33 2 100 RES, 100, 1%, 0.1 W, 0603 RC0603FR-07100RL Yageo
R29, R34 2 0 RES, 0, 5%, 0.1 W, 0603 RC0603JR-070RL Yageo
R30, R35, R37 3 20.0k RES, 20.0 k, 0.1%, 0.1 W, 0603 RG1608P-203-B-T5 Susumu Co Ltd
R31 1 215k RES, 215k, 1%, 0.1 W, 0603 RCO0603FR-07215KL Yageo
R32 1 499 RES, 499, 0.1%, 0.1 W, 0603 RG1608P-4990-B-T5 Susumu Co Ltd
0, -
R36 1 0.22 (F;‘SEO% 0.22,1%, 0.1 W, AEC-Q200 Grade 0, |z j 3pqFR22v Panasonic
o, -
R39 1 0.1 550% 0.1, 1%, 0.1 W, AEC-Q200 Grade 0, e ) sreFR10V Panasonic
SH-J1, SH-J2 2 1x2 Shunt, 100mil, Flash Gold, Black SPC02SYAN Sullins Connector
Solutions
TP11-TP13, TP15 4 Test Point, Compact, SMT 5016 Keystone
TP14, TP16 Test Point, Miniature, SMT 5015 Keystone
20-Bit, 1-MSPS, SAR ADC with Internal
Reference Buffer, Internal LDO &
ut ! multiSPI(TM) Digital Interface, RGE0024H | ADSB900BRGER Texas Instruments
(VQFN-24)
Low Noise, Precision, 150MHz, Fully
u2 L Differential Amplifier, DGKOOOBA (VSSOP-g) | THS4951IDGKR Texas Instruments
3 uVpp/V Noise, 3 ppm/°C Drift Precision
u3 1 Series Voltage Reference, DGKO008A REF5050AIDGKT Texas Instruments
(VSSOP-8)
Precision, Low Noise, Low Iq Operational
u4 1 Amplifier, 2.2 t0 5.5V, -40 to 125 degC, 5-pin | OPA376AIDBVT Texas Instruments
SOT23 (DBV5), Green (RoHS & no Sb/Br)
36V, 1A, 4.17uVRMS, RF Low-Dropout
us 1 (LDO) Voltage Regulator, RGWO0020A TPS7A4700RGWR Texas Instruments
(VQFN-20)
u7 1 12C BUS EEPROM (2-Wire), TSSOP-B8 BR24G32FVT-3AGE2 Rohm
_ 10,
c4, C10 0 1000pF CAP, CERM, 1000 pF, 25 V.+/- 1%, COG/ | 4603¢102F3GACTU Kemet
NPO, 0603
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Table 7-1. Bill of Materials (continued)
Designator Qty Value Description Part Number Manufacturer
-~
C29 0 0.22uF OC&F; CERM, 0.22 uF, 25V, +/- 5%, XTR, C0603C224J3RACT7867 Kemet
_ 0,
C30 0 4.7uF OCQ)Z CERM, 4.7 uF, 16V, +/- 10%, XR, EMK212BJ475KG-T Taiyo Yuden
_ 0,
C31,C35 0 22uF SQJF; CERM, 22 uF, 10V, +/-20%, X7S, C2012X7S1A226M125AC TDK
_ o,
Cc32 0 0.47uF g&? CERM, 0.47 uF, 35V, +/-10%, XSR, | G\k212BJ474KG-T Taiyo Yuden
C33, C34, C37 0 10uF CAP, CERM, 10 uF, 10 V, +/- 10%, X7T, 0603 |ZRB18AD71A106KEOQ1L MuRata
- 0,
C36 0 0.1uF o/, CERM, 0.TUF, 25, - 10% XTR, | c0603X104K3RACTU Kemet
FID1—FID3 0 Fiducial mark. There is nothing to buy or N/A N/A
mount.
R40 0 10.0k RES, 10.0 k, 1%, 0.1 W, 0603 RCO0603FR-0710KL Yageo
9 -
R41 0 47 ggosg 4.7, 5%, 0.125 W, AEC-Q200 Grade 0, |pp j ey 4R7V Panasonic
0, -
R43, R44 0 0 (F;‘SEO% 0, 5%, 0.1 W, AEC-Q200 Grade 0, ERJ-3GEYORO00V Panasonic
0, -
R45 0 0.22 550% 0.22,1%, 0.1 W, AEC-Q200 Grade 0. e ; sparroov Panasonic
TP1, TP5, TP9, TP10 Test Point, Miniature, Yellow, TH 5004 Keystone
TP3 Test Point, Miniature, Red, TH 5000 Keystone
TP8 Test Point, Miniature, Black, TH 5001 Keystone
Low Noise Negative Bias Generator, 8-pin
ué 0 Mini SOIC, Pb-Eree LM7705MM/NOPB Texas Instruments
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7.2 PCB Layout
Figure 7-1 shows the EVM PCB layout.

C

Bl Top
Bl Bottom
Overlay

Figure 7-1. ADS8900EVM PCB Layout
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7.3 Schematics

Figure 7-2 through Figure 7-3 illustrate the EVM schematics.
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Figure 7-3. Schematic Diagram (Page 2) of the ADS8900EVM PCB
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NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
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* Added tools tab information to EVM GUI Global Input Parameters figure..............cccooveeeeeeieceiie i 18
» Added note and Launch PSI figure to Spectral Analysis TOOI SECHON..............cccoeiiiiiiiiiiiiiiiiee e 21
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