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ADS1298R ECG FE-PDK Test
Procedure

SUMMARY

This test plan outlines the necessary tests and adjustments that must be
performed by the manufacturer to confirm that the ADS1298R ECG FE-PDK is
functioning properly. Tests are to be completed in consecutive order, and
performed on a pass / fail basis.

Rework of failed assemblies due to improper soldering, failed parts, or incorrectly
installed parts is to be preformed in accordance with all applicable industry
standards. Assembly failures due to manufacturing defects in the raw PCB are
to be reported to Texas Instruments and the PCB manufacturer immediately. No
rework is to be preformed on this type of failure.

It is assumed that the manufacturer, and their employees, are familiar with
standard static discharge control procedures, and will handle all assemblies
accordingly. Failures due to static damage will be responsibility of the
manufacturer.
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Test Equipment Required

Table 1 lists the test equipment required to test the ADS1298R ECG
FE-PDK. Equipment other than the recommended model may be used
if it satisfies the specification listed in Table 1. Table 2 is a list of
reference materials.

Table 1 — Required Equipment

Equipment Required

Specifications

Recommended Model

Power supply 6V @300mA Agilent 3631A
Function Generator HP 33120A
Multi-meter HP 34401A

Optical Inspection Tools

7x Power or better

No Recommendations

ADS1298R ECG FE-PDK
Software

Test software

ftp://ftp.ti.com/pub/data_acquisition/ECG_FE/ADS1298R/

latest version

EEPROM Programmer Plugin

Test software

ftp://ftp.ti.com/pub/data_acquisition/ADCPro/Plugins/

latest version

Power cable

Wire to DC plug in

Tl provided

Signal cable

DB15 cable to connect to
function generator

Tl provided

MSP430G2121 Programming None http://www.elprotronic.com/download.html - FET-Pro430 Lite
Software

MSP430G2121 Programming 6Z430-F2013 USB Stick http://focus.ti.com/docs/toolsw/folders/print/ez430-f2013.html
Hardware Development Tool

Standard USB cable

USB-A to USB-B

No Recommendations

Table 2 - Reference Materials

W]

O 0 0O 0 O

ADS1298R ECG FE-PDK Schematic — PDF files located

under EDGE # 6522881

ADS1298R — Tl Website, Lit. No. SBAS459

TPS60403 — Tl Website, Lit. No. SLVS324

TPS73230 — Tl Website, Lit. No. SBVS037

TPS72301 — Tl Website, Lit. No. SLVS346

TPS73201 — Tl Website, Lit. No. SBVS037
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ADS1298R ECG FE-PDK Functional Test

1. Pre Test Set-Up

1.1. Verify all jumper settings against Tables 3 and 4.
Table 3 — MMBO Jumper Test Positions

Jumpers Position Description

(MMBO Rev D)

J12 Installed (closed) Power from wall supply used for board
J13A 1-2 Installed (closed) +5V tied to +VA

J13B 1-2 Installed (closed) +5V tied to +5VA
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Figure 1 — Initial Jumper Positions
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Table 4 — ADS1298R ECG FE Jumper Test Positions

Shunt Jumpers Position Description

JP1 Installed

JP2 ** OPEN Unipolar/bipolar operation

JP4 Installed

JP5 Open

JP15 Installed 2-3

JP16 Installed

JP18 Installed 2-3

JP19 Installed 1-2

JP20 ** OPEN Unipolar/bipolar operation

JP21 Installed 1-2

JP22 Installed 2-3

JP23 Installed 1-2

JP24 Installed 2-3

JP26 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP27 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP28 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP29 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP30 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP31 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP32 Installed 1-2 (top) Input connections
Installed 3-4 (bottom)

JP33 Installed 1-2 Input connections
Installed 3-4 Input connections
OPEN 5-6 Respiratory test signal
OPEN 7-8 Respiratory test signal

JP34 Installed 1-2

JP35 Installed 1-2

JP36 Installed 1-2

JP3, JP6 - JP14, JP17, Header not installed
JP25
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1.2.
13.

1.4.

15.

ADS1298R ECG FE-PDK Test Procedure

Visually inspect the board for solder shorts and bent connector pins.

Verify the latest ADS1298R ECG FE-PDK software is installed; code is available from
the ADS1298R Tool folder:

http://focus.ti.com/docs/toolsw/folders/print/ads1298recqgfe-pdk.html

Plug the ADS1298R ECG FE onto the MMBO motherboard aligning J2, J3 and J4 on
the ECG FE with J7, J4 and J5 (respectively) on the ADS1298R ECG FE.

Verify software is installed for programming the MSP430G2121. If not already installed,
FET-PRO430 is recommended. This is free software, and can be found via the
following link:

http://www.elprotronic.com/download.html

Scroll down the page until you see “Flash Programmers for TI's MSP430 MCU uses
TI's FET Adapter”. Follow the appropriate installation process, in accordance with
the documentation provided with FET-Pro430 Lite.
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2. ADS1298R ECG FE Power Testing

In this section, the power connectivity of the ADS1298R ECG FE will be verified using LEDs
located on the ADS1298R ECG FE and the MMBO.

2.1

2.2,

2.3.

2.4,

2.5,

2.6.

Connect the MMBO to the power supply using the power cable assembly with a 2.5mm
barrel connector.

Ensure that JP2 and JP20 shunt jumpers on the ADS1298R ECG FE board are
removed.
Set the power supply:

e Voltage = 6.0V
e Current Limit = 300mA

Turn on supply connected to J2 of the MMBO and verify that no more than 150mA or
current is being drawn by the MMBO and ADS1298R hardware combination.

Verify the following voltages, within +/- .05VDC:

e JP2pin 3 -3.0V; or TP5 referenced to TP2
e JP2pin1l-25V;or TP13 referenced to TP2
e JP20 pin 3—--2.5V; or TP6 referenced to TP2

After successfully completing the above test, turn off DC power and configure the
board for Bipolar operation by installing jumpers on the following:

e JP2, position1 & 2
e JP20, position 2 & 3

3.0V 25y 25V
5 TRI13 TPs

. . H%EJPED
. Jp2 .
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3. Testing the ADS1298R ECG FE board
Once the power testing has been successfully completed, the connectivity of the
ADS1298R ECG FE-PDK can be tested.

3.1. Connecting to the Hardware

3.1.1.

3.1.2.

3.1.3.

3.1.4.
3.1.5.

Connect the USB cable to the ADS1298R ECG FE-PDK and the
PC on which the software is installed.

Note: The first time this test is performed on the PC, after
connecting the ECG FE-PDK, you may be prompted to install the
NI-VISA drivers required for connection.

Note: If testing requires the installation of the TMS320D5507
driver, make sure to select the driver that contains “NI-VISA” in the
name/description.

Connect test cable BNC connector to a function generator on one
end and to the ECG FE-PDK under test on the other (DB15
connector-Refer to Figure 1 for further details).

Connect the ground wire (connected to pin 6 of the DB15
connector) of the cable to JP5-2 (ground).

Set the function generator to output a 10Hz sine wave @ 50mVpp.
Enable the 6V power supply.

Figure 1: DB15 Connector

e

Pin side of connector

_|_
/

Center of BNC
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3.2. Programming the MSP430

3.2.1. From the Start Menu, launch the All Programs > Elptronic — Flash
Programmers > (MSP430) FET-Pro430 > Lite FETPro430 tool.

3.2.2.

6522881.d43 file that was provided to you.

3.2.3.

Following the instructions from the Lite FETPro430 tool, load the

Press the ‘Auto Program’ button. Assuming the default setup of

the programmer tool was used along with the following memory
option settings, the Lite FETPro430 tools should report a ‘PASS’

comment in the status window.

Memory Options

—Memary Erase/\Write/verify Address Range

~ Update anly Information Memory Segments
{without BSL sectors) [T -0 [0x1000 - 0x103F]

[T - [0x1040 - 0x107F]

- B [0:x1080 - 0x10BF]

- f [0%1000 - Ox10FF]

* all Memory
(iithmut B5l sectorsy r

r inchuding locked I~
INFO-£ segrent

—Main Mermary
™ Enable

Stark Address: | 01100
Stop Address: IDx‘ﬁ"FFF

= Main Memary only

= Used by Cade File BSL Flash Segrments (FSaxo, Fox) —
tincluding selected BSL) ]

r
" User defined r

r

—Retain Data in Flash  {Aukopragram and Erase)
I D7 constants in INFO-A ( 0x10FS - Ox 10FF )

{ MSP430F 200 only )
Skart Address {even): I Ox1000

Stop Address (odd): I Q1000

—DCO constants verification in location 0x10F& to 0x10FF —
MSP430F 20 and Aukoprogram onky

[™ Check DCO constants ¢ 00000 or 0xFFFF are invalid 3

™ Wser defined
(max 256 bytes)

~Read Address Range
& pll Memary

fincluding selected BEL)

= Main Memary only

" Info Memary only

" User defined

r Information Memory Segments
[T -0 [0x1000 - Ox103F]
[T -C [0x1040 - 0x107F]
[T -B [0x1080 - 0x10BF]
[T -& [0x10C0 - 0x10FF]

—Main Mermory
™ Enable

Skart Address: IUXIIUU
Stop address: IDx4?FFF

—BSL Flash Segments (FS:xo, Fax) —

Bl i B

—Write Verification

¥ Fast

" Mone

(Wrike, Werify + Check Sum) [ Recommended ]

" Standard (Werite,Verify + Check Sum + Read, Verify)

~Abaut Microcontroller

Selecked
Microcontroller:

MaP430G2121

Main Memary Start Addr;  DXPCO0
Main Mernory Stop Addr: 0xFFFF
128

RA&M Size in Bytes:

Cancel |
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3.3. Starting the Software
3.3.1. Cycle power to the MMBO

3.3.2.  Start the evaluation software from the shortcut or Start menu (Start >
ADS1x98ECG > ADS1298R ECG FE).

3.3.3.  Wait for the firmware to download and be started by noting the status window at
the top of the screen (Sync Complete...Ready).

Note: The first time this test is performed on the PC, after starting the software,
you will be prompted to install the USBStyx drivers required for connection.

3.3.4. Verify that LED D11 on the ADS1298R ECG FE is blinking green at an
approximate 0.3Hz rate (on/off for about 1.5 seconds).

3.4. Testing

3.4.1. Click ADC Register tab >> Channel Registers tab >> Channel Control
Registers.

3.4.2.  Select Normal Electrode from the pull-down menu of Channel Input control in
the Globally Set Channels grouping. Note: All of the Channel Input controls
should change to Normal Electrode.

ADS1298R EVM Evaluation Software

ECG-FE

5005F5

oo ic2s
Generated Internally f(cLk)i2 2L
Enabled REFP = 2.4V FLD_IN Routed RLDREF = AYDDI2 Enabled

Current Made DC Lead-off Detection ON

Mormal Operation 6 Nnormal Electrode

Mormal Operation & INormal Electrode Hormal Operation & [INormal Electrode

hormal Cperation & ||Normal Electrode Harmal Operation 6 |Inormal Electrode

Mormal Operation 6 |normal Electrode hormal Operation & |Mormal Electrode

Hormal Operation 6 |Hormal Electrode Harmal Operation 6 |Normal Electrode
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-.ADS1296R E¥M Evaluation Software

Eile Help

Data Rate

3.4.3. Enable the output of the function generator.

3.4.4. Click Acquire. The software will acquire the default (1000)
requested number of samples.

3.4.5. After acquisition is completed, click Analysis tab and ensure you
are viewing the Scope tab. Click the ‘Scope Analysis’ button.

3.4.6. Compare the response against the figure below to verify
performance. Individual channels can be verified to have amplitude
of +/-50mV to +/-35mV by selecting them from the pull down
menu, labeled Plot at the bottom right corner of the screen.

=101x|

ADS1298R ECG-FE

E|

Progress Samples/CH .
SO0SPS e 10070 ',IJ 1000 ‘ ACQUIRE l CONTINUOUS l (_®) show/Poll Lead Off Status
E
S E
; & 0.055- o I
2 % 0.045- e
M 0.04- cis
$ E o
121 g 0.03- ciz [
L 0.025-
— &
— 0.0z-
Z 0.015- A
=
o 0.01-
= ! ! !
 D.005- 1 1 |
£
B=
0.005- 4 [ | [ | | | | | | | | | i
-G P 1/ . i |
0.015-  HE = "
-0.02- Channel 1 Channel 2 Chaninel 3 Channel 4 Channel & Channel & Charinel 7 Channel &
Mean (V) 247.20E-6 | 867.82E-6 | 361.73E-6 | 110.02E-6 | 286366 | -618.98E6 | 320766 | 1007066
0025 s (117763 |52 3 | %55 |IL7eE3  |1l.77E3 | 1L70e3  |1L7IE3 | 1177E3
003~ | 1¥ee | 332663 |99.87E-3 | 99.87E-3  |33.29E-3 | 33.78E-3 | 33083 |5A.12E3 | 3327ES
0.035
0,045
O.os- 7 T T ] T ] T T T ] T ] T ] T ] T ] 0 i |
il 50 100 150 200 250 300 350 400 450 SO0 S50 600 650 70D FSD 800 G50 900 950 1000
Sample {Time)
S ——— P
,/’ \\'\
) Flot Al Channels
| Scope Analysis /
- 1
=]
3.4.7. Verify Channels as followed:
o Channels 1 and 4-8 should show 34mVp/p (+/-5mVpp)
. Channels 2 and 3 should read 100mV p/p (+/-10mVpp)
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'.'-;.ADEIZBBR E¥M Evaluation Software

File Help

Data Rate

| Save ‘ Analysis  ADC Register \ Ahout

‘ ECG Display ‘ Respiration | FFT | Histogram | Scope

3.4.8. Click Show/Poll Lead Off Status to show the indicator panel. All
electrode LEAD ON indicators should be green.

S005PS

Valks

0.055-
0.05-
0.045 -
0.04 -
0,035~
0.03-
0.025-
0.0z~
0.015-
0.01-

0,005~

-0.00% -
-0.01 -
-0.015-
-0.0z-
-0.025 -
-0.05-
-0.035 -
0,04 -
-0.045 -

0p05-

Progress SamplesjcH

R 10, o) 1000
U

i

=10] ]

i

v v
400 450 500 550
Sample (Time})

v
!
600

A

Positive
Electrode

LEA

Negative
Electrode

LEA

Stope Andlysis

: ]
%0 1000
“HiE

Pt Al Channels

fal
I
@

| ACQUIRE | CONTINUSUS l @DWWUH Lead Off Status

it

Bl
ADS1298R ECG-FE
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3.4.9. Disconnect the DB15 connector. All positive electrodes and IN2x
& IN3x negative electrodes should turn red.

ADS51298R E¥M Evaluation Software = =] 9

File Help

Data Rate Progress SamplesicH
5005P5 I 1 o}l 1000 ez | CoBILCLS | > showfeollLead off Status
5
3
]
=] &
5 @ 0.055 o
5 — or WM
5 = 0.05-
& 5 s
o 3
3 & 0,045 o+
P 0.04- s
2k | | | | e I
g 0.035 { { i i { i { { { i { { { { { { {
£ o B
c \ \ 1 1 1 \ 1 \ 4 \ 1 \ 1
—_— 5 -
= |5 nov- R R RS e e e e | EEEEEE oe BN
G 8 0.025
-4 Positive Negative
e 0.02- Electrode Electrode
-
£ note bl 7o | oo
£z
w
g soi- 1espof| LEADOH
N  ooes hoadlGll 7 oo
0,005 “ pere |
sa- o] #ex eapore]
so1s weanor| #e espore] =
002~ “ Dol
0.025
0.03-
0.035
004
0.045
0.05- " . X . - T u " u 0 0 . "
400 450 SO0 S50 600 e50 700 750 900 950 1000
Sample (Time)
2 |
All Channels
Scope Andlysis ot Al channals < |

3.4.10. Click Show/Poll Lead Off Status again, to close the indicator
panel.
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3.4.11. Move the two shunt jumpers on JP33 jumpers to: 5-6, and 7-8
(There is no need to reset hardware/software after jumpers are
switched).

3.4.12. Change Samples/CH to 10,000 as highlighted in the figure below

3.4.13. Under ADC Register tab>>GPIO and Other Registers>>
Respiration Control Register->

o Verify: Configuration Register 4>>Respiration Frequency>>
32KHz;

Verify: Respiration demodulation>>Enable;

Verify: Respiration Modulation>>Enable;

Verify: VREF>>VREFP;

Verify: Respiration Phase>>112.5deg;

Select: Respiration Control>>Int. Resp. with Int. Clk

ADS1298R EYM Evaluation Software

ADS1298R ECG-FE

S005PS

Buffer OFf

VREFP 112.5 deg I, Resp. with Int. CLK

CHz Posiive Input

CH3 Posiive Input CHZ Negative Input

ADS1298R ECG FE-PDK Test Procedure 15
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'-"-}ADS]ZBBR E¥M Evaluation Software = ﬂ

Ele Help

B
ADS1298R ECG-FE
Data Rate Progress _SamplesﬂCH

S005R5 R 1 (i, 21 10000 | ACQUIRE I COMTINUGUS l C -:) ShowfPoll Lead OFf Status

00629672~

0.062967 =
00629868 -
0.0623666 —
0.0623664 —
0.0629662 —

0.062966—

| save | Analysis | ADC Register ‘ about

0.0629858 -

o
B 0.0629856 -

it

E 00629654 =

| ECG Display ‘ Respiration  FFT | Histogram | Scape

0.0629852 -

0.062965 -
0.0629646 -
0.0629646
0.0623644 —

00629842 -
0.062964 =

0.0629638- | I I 0 I I I 0 I I I I I 0 |
1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500
Time:
HEw| |
istical Data

Low Pass Filter

B Mean 0062966 Y
¥ Enable Filter Order +18 Cutoff Frequency |2.0000Hz Simulated Respiration Frequency

0.3Hz < l Moise 3.205uVp-p

High Pass Filter

[~ Enable Filter Ordar 2113 Cutoff Frequency |0.1000Hz

£)|2500 | Unsettled Points ko Remove

3.4.14. Click Acquire and then move to the Analysis
>>Respiration Tab, you should see a figure similar to that
above.

3.4.15. Verify that the “Statistical Data” Window shows a Mean of
0.062V, +/-10%. The Noise reading should be between 2.7 and

4.0uVp-p.

e Please note, the default ‘Unsettled Points to Remove’ is 2000. If
there is excessive Noise, try changing that to 2500 as shown
above. It may be necessary to take a second capture of data to
have the noise settle to the required range, this is normal
behavior of the device

3.4.16. Close the ADS1298R ECG FE Evaluation Software.
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4. EEPROM Programming

If Sections 2 through 3 successfully completed, then the hardware under test has PASSED.

4.1. Install the provided ADCPro software and EEPROM Programming plugin (listed
below).

*This step may be skipped if the software was installed for previous ECG FE testing.*

e ADCPro software — See ADCPro Tool Folder ( ti.com/ADCpro )
e EEPROM Programming Plugin - eeprom-programmer-plugin
(ftp:/ftp.ti.com/pub/dataacquisition/ADCPro/Plugins/eeprom-programmer-plugin)
0 Please Note — The EEProm tool is password protected, the password is
ti_evm
e Copy the INI file contained with the software (ADS1298R_EEPROM.ini) to a known
location on the PC being used for testing.

4.2. Press the ‘Reset’ button on the MMBO hardware (located in the upper right corner).

4.3. Start the ADCPro software from the Start Menu or the shortcut on the desktop.

4.4. From the ECG FE menu, select EEProm Programmer. The EEPROM programming
plug-in should load and the firmware should download to the MMBO.

4.5. When the firmware is finished downloading and the software is connected to the
ECG FE, the software will prompt you to select the INI file to use for programming.

4.6. Select/Navigate to the location of the INI file that was copied in Step 1.2. The plug-in
portion of the screen should look like the figure below:

EEProm Programmer i

EEPRCOM IMI File |qn C:\Program Files\ADCPro'\pluginsy, h’l

2
= EVM Mame
£
é_’ IADS]E‘HBRECG—FE

== PWB (circuit board)
=)
m .
u EDGE Mumber |6522531 Version A l
=
E PCA (assembly)
E EDGE Mumber |6522881 Version A < l
e
g BOM (assembly)

' EDGE Mumber |6522881 Version A < l

EEPROM Write
Program EEPROM

ADS1298R ECG FE-PDK Test Procedure 17
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4.7. At each prompt enter the correct revision number for the specified
The revision numbers are shown in Table 5 below.

property.

Table 5. EEPROM Field Information

Field Revision

PWB A (or current PWB rev)
PCA A (or current PCA rev)
BOM A (or current BOM rev)

ADS1298R ECG FE-PDK Test Procedure
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4.8. Click the Program EEPROM button to write the EEPROM values.
4.9. Verify the values by clicking on the EEPROM Read tab and pressing
the Read EEPROM button
4.10. Exit the ADCPro software
4.11. Turn off/disconnect the power to the ECG FE.-PDK After power down,
disconnect all other cables from the ECG FE-PDK.
4.12. Prep boards for shipment to the distribution center as described on the
next page.
4.13. Verify all jumpers are installed as shown below:
. B,
RS I MRl e e s
o - m,&?ae"aw— @
ﬂczsm j— coEie (c) 2011
E 5 | us PZIimf% e P28 | %2 TRI3 Tni
e T % =
[ll]F!:l .
U3 sashaEoe] + | j
® : 5& E‘é t:?al:;. [ LY | L7 :pz
. . U‘. %%ép‘“fu._ - 0:1?&‘0 Hl o
e cm"g‘?mm- =i ﬂﬂ" d_ﬁg %E'E‘ﬁ
® i 'y l!l'
e -i iiEl AL | BEEEecL3c77
o T‘ P31 || BE&CL
°® = | Wlkco
P331P.12' ® .
O LL was pﬁﬁ - .
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Lot @R A ﬁ
. d Jé oHE

ADS1298R ECG FE-PDK Test Procedure 19



Test Plan : 6522881—- Rev B

Preparation for shipment

All functional tests are now complete. Before packaging board for shipment, verify the
following:

1. Remove all test equipment.
2. Ensure all final jumpers are securely seated.

3. Mark the box on the board (located in the bottom left corner of the board)
indicating the current BoM revision. This can be done with permanent marker or
label.

4. Do not remove the MMBO from the ADS1298RECGFE-PDK boards. Add the
hardware listed in the table below. These will be shipped as a unit.

Board Name MMBO Hardware

ADS1298RECGFE-PDK Yes MMBO Rev D %, “ standoff (2204)
2 screws (PMSSS 440 0038 PH)

5. Ensure the standoffs are securely fastened. Mark the board as necessary
showing that it has passed all functional tests.

6. Place/seal the tested board into an anti-static bag.

7. Label the bag with the appropriate ECG FE name - ADS1298RECGFE-PDK.

20 ADS1298R ECG FE-PDK Test Procedure



