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overview

« Confirm software and hardware operation using the EVM built in sensor
emulator

— Set jumpers and connect power
— Run software calibration
— Confirm operation

« Connect external AMC3301 voltage

Change jumpers
— External connections
— Run calibration
— Confirm operation
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Jumper setup sensor emulator calibration

14 Vdut power
4 4.096V
2 Vref=fixed\XTR
™ 3 Fixed Vref
i 7 1W to One
| - 1_%‘;3_ : ~os [l e | . P
; B & 75
| ta(oDizt p et 4\ o ¥
Q cie | a"J %wb L% \ - 5 Int Vref
risf3] ¥ Fris we z = :
TN R 13 NC
s ) < (L N T4 :

| SE Sal g E|y it 2 6 ADS1

é{ E5 oo M M h”!l }:‘E‘ ) 9 ADS.-

10 ADS+

11 Dout
el = T 15 Vexc=Vref

&3 ! 17 Auto

o—gf—o 16 Vclamp Divider
O~hid e 18 Auto
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Jumper setup sensor emulator calibration

R s W  \TT
w %ﬁ‘%%v%%‘e;(% 17 BUS
|| & L - =
: e L = 13  Reg
wge,% Tt || o A, R Ge, ee 14 9V
] 50 d42 58 = ™ S Rk A
9 5V
11 WP On
6 sV
REF
, : EXT
c3 E—"su USB s 10 WP On
3 EE On
EXT

g : : 3 -
o] L‘ﬁ ﬁ | =l . e W7 4 L

1o FjRr12

f"lD? Texas Instruments
¥l

6490800 BOM

@6490903!’09@ == 2 18  VDUT

Udut
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Connect Power (6V to 9V) then USB

1. Connect 6V to 9V)
DC power here J

@com

4 o V2"

3. Connect USB 1 \ B el i
here J ' i —= . i T irmuware )

: e . EEPRON

.".U Uﬁ

va TRIG FR12

‘ #EDI #398 o oW
--jc12 |

2. LED should ] |y
eliminate as shown.J [ S ‘6& 3.3UUcc  LUdut

USB DAG Platform

__——..-’—————__—-4—’___ -
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Software startup

¢ Runoutof POROTP

PGA308EVM Software - O
PGA308 Controls USB Controls Help
, Block Diagram ] Reagisters in OTP ] Reaqisters in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
Auto Yin On 0ff |4.035 Yelamp |g
A5V < Vin <+45mv 5.0000 J J Vdut
0 < Vem < 5
Vs Vref Dout/Vclamp
Vdif |44A95m ~ Shutdown
Vem |2A5 [ Shutdown ZDAC (RTO)
: Fine Offset Overscale
Set Vin | Coarse Offset
. Current Dutput
Vinl 2 .
44 82m ~ Clamp/Dout | Vout
Read Vin | Ref %\;ﬂ;;:!g " Dout 1
- ¢ Clamp
l Vin2 Fault L]
Config
One-wire
and Output LLIE:
Config 1W | Read |
PGA308 —
QD
~RAM/0TP Modes
" Load OTP Bank / Run out of R&M I - write to Read from
" Run out of RAM RAM RAM
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Prepare for Auto cal

1. Make sure
correct pre cal file is
selected.

PGA308EVM Software

- O
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Registers in RAM ] iCalibration: ] Fast Cal ] Graph ] Simulation
— Calibration
r~ Effect of Load on Output Swing Step 1 1 Sensor Emulator Output Step 5a 1 i~ Linear Output Range - After Step 6

Riso |1gg I~ Omit Riso
AL [1ok I OmitRL

~ Calibration Signal Source

¢ IUse DAC Signal

" Apply Signal Externally

¢ Mormalized Sensor Data

Dffset [V AV) |
I—

Span [V/V)

Step 2

~ Measurement Tool
* Use USB DAQ A/D

" Use Extemal Meter
" HP344014,

Step 3

~Load Cal Preset

“

Step 4
Select Cal Preset ‘

B e pre_vou_ #0036 cov

Output Mode IVoul
 Desired PGA Output Swing—————————————
PGA Zero
Scale Output v
PGA Full
Scale Output v

Step 5b
" Measured Sensor Data =

I—
Full Scale () I—

Dffset [V)

Step 6

Calibrate

 Input

Measured
Offset

Measured
Full Scale

~ Output
Measured Zero
Scale Dutput

Measured Full
Scale Dutput

iy

Min Linear Output

1V
L1V

Step 7

Max Linear Output

~Load Post Cal

Select Post Cal Preset

ﬁ’

Post Cal File |post_\/out_4p0SB_overscaIe‘csv
Auto Load

|v Auto Load Post Cal

~ Linear Output Range - After Step 7
N
N

Step 8 ‘

Min Linear Output

Max Linear Dutput

Program into OTP power on reset

Step 9

Measure Post Cal Results

i~ Post Calibration Results

v
v
Test Limit

Test Result =

1L

2. Make sure
correct post cal file
IS selected.
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Editing pre/post cal

B3 Load Preset to PGA308 X
ELoad Preset From Fileé Ok Save Preset to
{Not Gain And Dffset); File

Step 1
Supply and Reference
Vs (V] |5.UEIUEIUEI
Vref [V) [4.095
Step 2
Output Mode: " o Vref |
Wout l] I” I| I_
12 R_ref
0 [0
3
Zero Scale Output T arget |0.5 Y
Full Scale Output Target |4‘5 W
Step 4
Dout/Clamp
Fault
Logic " Dout
(* Clamp
Fault Ref
Dout
Fault U
Config
Overscale | :I' One Wire
Configure I—_I an%oﬂnt:itgput

PGA308EVM Software - ] X
PGA308 Controls USB Controls Help
" Block Diagram ] Registers in OTP ] Registers in RAM 1 Fast Cal ] Graph 1 Simulation

Calibration

Effect of Load on Output Swing Step 1

Riso [100 ™ Omit Riso
AL [fTok [~ OmitRL

i~ Calibration Signal Source

(¢ Use DAC Signal

Step 2

" Apply Signal Externally

 Measurement Tool
+ Use USB DAQ A/D

" Use Extemnal Meter
" HP344014

Step 3

~ Load Cal Preset Step 4

4 Select Cal Preset ‘

Fre C er pre_vout_4p0936.csv

Sensor Emulator Qutput

edit/create/select the pre and
post cal file. The Default values
in the “pre_vout 4p096.csv”

( Pressing this button lets you )

Step 5
¢ Normalized Sensor Data S
Dffset [VA) |
Span [V) |

Step 5b
(" Measured Sensor Data e
Offset [v) |
Full Scale V) I

Step b

Calibrate

~ Input

Measured
Offset

Measured
Full Scale

Output
Measured Zero
Scale Dutput

Measured Full
Scale Output

iy

Linear Output Range - After Step 6
Min Linear Output l:|
Max Linear Output l:|

Load Post Cal Step 7

Select Post Cal Preset |

|v Auto Load Post Cal

Post Cal File

post_Vout_4p03E_overscale.csv
Auto Load

~ Linear Output Range - After Step 7
]V
v

Step 8

Min Linear Output
Max Linear Output

Program into OTP power on reset

Step 9
Measure Post Cal Results
Post Calibration Results
| |V | %
| |V | %
Test Limit IU.1 %

Test Result =

kshould be used for this example.)
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Start calibration

PGA308EVM Software - o X
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Registers in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
Calibration
Effect of Load on Output Swing Step 1 Sensor Emulator Output Step 5a Line.

(¢ MNormalized Sensor Data

Riso [100 ™ Omit Riso
Ol [ 1. Enter sensor emulator
AL [10K [~ Omit AL <+ i i
SpntVA) - fiod information as shown here.
Calibration Signal Source Step 2 1 Step 5b Loa -p
¢ Use DAC Signal L Select Post Cal Preset |
Dffset [V) I
" Apply Signal Externally v Auto Load Post Cal
Full Scale [V) I
Post Cal File v
— Measurement T ool Step 3
@ UseUSB DAQ A/D P Stop € N
" Use Extemal Meter Lin 2. Press calibrate. The sensor
" HP344MA Calibrat : : :
shele +— emulator will automatically adjust
- Load Cal Preset - throughout the procedure.
ep 4
Select Cal Preset | [ Input T )
Measured
| e [ ] -
Pre Cal File P
Auto Load pre_vout_4p096.csy
R Fi?lassur?d |:| Measure Post Cal Results
ull Scale
Output Mode IVoul Post Calibration Results
Desired PGA Dutput Swing -
PGA Zero . Scale Output
Scale Output Measured Ful ] Test Limit on %
PGA Full v Scale Output
Scale Output Test Result =

w3 TEXAS INSTRUMENTS



Calibration process

R PGA308EVM Software

PGA308 Controls USB Centrols  Help

Block Diagram ]

Registers in OTP ]

Reaisters in RAM ]

Calibration

Effect of Load on Output Swing Step 1

Riso [100 I Omit Riso
AL Mok ™~ Omit AL

Calibration Signal Source

(¢ Use DAC Signal

Step 2

" Apply Signal Externally

Measurement Tool
¢ Use USB DAQ A/D

" Use External Meter
" HP344014

Step 3

Load Cal Preset Step 4

Select Cal Preset |

z:fl chlogge |pre_v0ut_4pDSB.csv

|Vout

Desired PGA Output Swing

Output Mode

PGA Zero

Scale Output v
PG& Ful

Scale Output v

Sensor Emulator Dutput

Calibration

(¢ Normalized Sensor Data Step 5a
Offset (A [rm
Span VY] W

Step 5b
(" Measured Sensor Data ep
ofsety) [
Full Scale [V) Ii
Step b6
Calibrate
Input
Measured 2.280m
Offset 4.280m |
Measured \
Full Scale :J
Output

Measured Zero
Scale Output

i

Measured Full
Scale Output

(3 PGA308EVM - O X
] Fast Cal ] Graph ] Simni
Linear Dutput Range - After Step B Ok
Min Linear Output 152 7m W
Max Linear Output v
(59 PGA308EVM — O X
Load Post Cal N
Step 7

Select Post Cal Preset ‘

v Auto Load Post Cal

Post Cal File

post_Yout_4p096_overscale.csv
Auto Load

/ .
: :
H :
H :

Linear Dutput Range - After Step 7

Min Linear Output W i
Max Linear Output 4.805 W /
Step 8

1. Throughout the calibration these boxes
will pop up indicating that “pressure” needs
to be adjusted to min or max value

Program into OTP power on reset

Step 9

Measure Post Cal Results

Results

>

e

W
Test Limit

Test Result =

0.1 %

2. You will also notice the input and output
fields update and the progress bar will

update.
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Finish the calibration

PGA308EVM Software - O
PGA308 Controls USB Controls Help
Block Diagram ] Registers nOTP ] Reaisters in RAM 1 Calibration ] Fast Cal ] Graph ] Simulation
— Calibration
— Effect of Load on Output Swing Step 1 1 T (S:enr:or Erl:gla;o; UUIDUB l Step 5a 1  Linear Output Range - After Step B
Riso |1 on ™ Omit Riso ormalized ensor Liata Min Linear Output 152.7m L
Dffset V) |1 m .
AL Imki — OmitAL Max Linear Output v
‘ Span A [10m
— Calibration Signal Source el it Step 7
Step 2 - M 45 Dat Step 5b
{* Use DAC Signal Fasuied sensarsta Select Post Cal Preset ‘
Offset [\ |
" Apply Signal Externally |v &uto Load Post Cal
Full Scale [V) I
Ve el E°St Eal Z“e post_Yout_4p096_overscale.csv
Step 3 uto Loa
{+ Use USB DAQD A/D Step 6
" Use External Meter ~ Linear Output Range - After Step 7
" HP344014 Calibrate Min Linear Output v
tax Linear Output 4.805 \
~Load Cal Preset Step 4 Step 8
r~ Input
Select Cal Preset | = Program into OTP power on reset |
Measured _l-“m
) Offset Step 9
Pre Cal FII'3|pre vout_d4p036.cav
AutoLoad 1F7="""- : Measured 44.95m Measure Post Cal Results
Full Scale -
Output Mode |Voul r~ Post Calibration Results
~ Output | %
— Desired PGA Dutpul SWIng Vst e 4399 ’ : v : o
PGA Zero v Scale Output '
Scale Output Measured Ful 450071 Test Limit o1 %
PGA Full Scale Output
Scale Output u Test Result =

PGA308 X

Calibration done!

1. This box will pop up when calibration is
complete. Note that the values are near the

targets
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Verify the calibration

1.caution: You can program the )

calibration into OTP. This should only be
done once you are absolutely sure you are
want to save the calibration as the PGA308
has limited OTP memory. | recommend
you skip this step for now. W,

PGA308EVM Software - i
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Reaqisters in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
Calibration
Effect of Load on Output Swing Step 1 l'S:en:lor En;.ulactlc; Dulpué t Step 5a Linear Output Range - After Step 6
Riso |1 0o [ Omit Riso pimalized aensorLiata Min Linear Output 152.7m W
Offset (V) |1 m .
AL |1Dk7 ~ Omit AL Max Linear Output 4.851 W
Span (VA [10m
Calibration Signal Source pralprtits Step 7
Step 2 ~ M ed Sensor Dat Step 5b
& Use DAC Signal easuied sensoriata Select Post Cal Preset ‘
Dffset (V) |
" Apply Signal Externally v Auto Load Post Cal
Full Scale [V) |
Vi T ZOSt Ea| F;ile |post_Vuut_tlpDSB_nverscale. csv
Step 3 uta Loa
&+ Use USE DAQ A/D Step 6
" Use Extemal Meter Linear Output Range - After Step 7
" HP344014 Calibrate Min Linear Output Y
Max Linear Output 4.805 Y
Load Cal Preset Step 4 Step 8
Input
Select Cal Preset ‘ L Program into O TP power on reset
Measured -I I: Im
) Offset Step 9
Pre Cal File |pre vout_d4p096.csv
Auto Load 177="""= : Measured 44.95m Measure Post Cal Results I‘_
Full Scale - :
Output Mode |Vout Post Calibration Results
Output ki -0.007 %
Desired PGA Output Swing . -
Measured Zero 4999 Y -0.008 %
I , e
Scale Dutput Measured Full 4.5001 Test Limit ID'Ii %
PGA Full Scale Output
Scale Outout L Pass Test

(2. Press Measure Post Cal Results. The\
calibration settings are in the PGA308
RAM. Pressing this button will apply the
sensor emulator output again to confirm
the accuracy. Note for this example the

IS - 0) - 0
\_ accuracy is -0.007% and -0.008%. )
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Setup for external input

14 Vdut power
4 4.096V
2 Vref=fixed\ XTR
3 Fixed Vref
7 1W to One
. NG
g . [T il e ; IR ) 5 Int Vref
B ’ P 5 R 6 ADS1
9 ADS-
10 ADS+
11 Dout
15 Vexc=Vref
~\
1. Change jumper 17 17 Ext
and 18 to Ext. 16 Vclamp Divider
2. Connect input signal
) 18 Ext
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My settup

4 )

1. I used two DP8200 precision sources.
To create the input signal of 1.415V and
1.465V.

2. | switched the leads to simulate
minimum and maximum input.

\_ J
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Software setup

PGA308EVM Software - m] X
PGA308 Controls USB Controls Help
Block Diagram T Registers in OTP \l Registers in RAM T ] Fast Cal T Graph ] Simulation
i~ Calibration
Effect of Load on Output Swing Step 1 1 ensor Emula it Step 5a Linear Dutput Range - After Step B
Riso |1gg ™ Omit Riso ' Normekzed Sensor Data Min Linear Output 124.3m '
Offset V) [1m .
AL |1Dk—  OmitAL Max Linear Output Y
Span V) 10m
L Load Post Cal
Calibration Signal Source Step 2 P Step 5b Step 7
" Use DAC Signal o elect Post Cal Preset |
Offsettv) [
/ Apply Signal Externally [~ Auto Load Post Cal
> Full Scale [V) I .
( Measurement Tool Step 3 - Eﬂ:; Ele;lle No Post Cal
¢ Use USB DAQ A/D Step 6 \
1 Se|eCt uapply Slg nal (" Use External Meter i Linear Output Range - After Step 7
) ; " HP34401A Calibrate Min Linear Dutput v 1. Disable “auto load
externally e y . Disable “auto load pre
~ Load Cal Preset ! ”
Step 4 Step 8 Cal
\ Select Cal Preset | Input Program into OTF power on reset
Measured -5003;11
Pre Cal i Otfset Step 9 )
re Cal File
Auto Load |Pre-vou_4p0%.csv Measured Measure Post Cal Results
Full Scale
Output Mode IVout  Post Calibration Results
Output | v -0.007 %
Desired PGA Output Swing gealsuae 4 Zero I:l Y 5
PGA Zero cale Output
Scale Output d Measured Full 45001 Test Limit [0 %
PGA Full v Scale Dutput
Scale Output | Pass Test
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Step through the calibration

(59 PGA308EVM — O X

PGA308EVM Software - O X
PGA308 Controls USB Contrels Help
Block Diagram ] Registers in OTP ] Reaqisters in RAM ] Calibration ] Fast Cal 1 Graph ] Simulation _
Calibration : =
Effect of Load on Output Swing Step 1 - Step 5a | Linear Output Range - After Step 6
Riso [100 I~ Omit Riso ] ] Ok
A I oL Offset V) [im 1. Step through the calibration.
mi
Spanlv)  [iom Each time the box pops up
Calibration Signal Source Step 2 - Step 5 adeSt the Input tO mln OI‘
4 . . h max as indicated. &3 PGA30BEVM - o x
3. Notice that the input
“measured” signal is +/-50mV as Post CalFie [ Post Cal il _
. uto Loa
expected, and the output is Step 6
Linear Output Range - After Step 7
equal to the target 0.5V to 4.5V .
k jbrate Min Linear Output Y Ok
Max Linear Output v
Load Cal Preset tep 4 Step 8
Select Cal Preset Input Program into OTP power on reset ‘
M d -50.08
Pre Cal Fil D;::;Jre - Step 9
re Cal File
Auto Load |pre_vout_4p095.csv Edjassgﬁg Measure Post Cal Results ‘ PGA?) 08 X
Dutput Mode |Vout Post Calibration Results
st POA Duto S e Y| 2. When complete this box will Calibration done!
Measured Zero 4999 \ H
PGA Zero y Scale Output pPOp up.
Scale Output Measured Full Test Limit
PGA Full Scale Output
Scale Output i Pass Test \
.
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Check the post cal accuracy

PGA308EVM Software - a X
PGA308 Controls  USB Controls Help
Block Diagram ] Registers in OTP ] Registers in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
Calibration
Effect of Load on Output Swing Step 1 o Step 5a Linear Output Range - After Step 6
Riso |1gg ™ Omit Riso ' i Min Linear Dutput 124.3m W
Offset VM) [im .
AL Ir  OmitAL Max Linear Output v
Span VA [10m
S . —Load Post Cal 1
Calibration Signal Source Step 2 - Step 5b Step 7
" Use DAC Signal ‘
Offsettv) [
& Apply Signal Externally [~ Auto Load Post Cal
Full Scale [V I
- Measurement Tool Step 3 zﬁf; Eglaf;de |N° Post Cal File
@ Use USB DAQ A/D Step 6
" Use External Meter — Linear Output Range - After Step 7
" HP344014 Calibrate Min Linear Output v (
o edPe MasLinear Output 4805 | V 1. You can use the post cal
i~ Load Cal Prese
Step 4 Step 8
S results button to test the
Select Cal Preset | Program into OTP power on reset . .
Measured 50.06m — accuracy of the calibration.
. ep
Pre Cal File . . -
Auto Load |Pre—vout_4p036.csv S Sy Messure Foct Cal Flaails Just adjust the input as directed
Full Scale
Output Mode |Voul Post Calibration Results by the SOftware and the error
Output v [oom | % will be calculated.
Desired PGA Output Swing . K j
Measured Zero /4999 i -0.001 %
. , Moasued e
Scale Output Measured Full Test Limit o1 %
PGA Ful Scale Output
Scale Outout v Pass Test
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Check the post cal accuracy

PGA308EVM Software - O X
PGA308 Controls USB Controls Help
Block Diagram |  RegistersinOTP |  RegistersinRAM | Calibration | FastCal | Graph | Simulation
Auto ¥in On | 0ff |4‘095 Dout |g
-45ml < Vin <+45mV 5.0000 Veut Read Dout |
0 < Wem < BY
Vs Vref Dout/Vclamp
Vit |44.95m Shutdown
Yem |25 |_ Shutdown sz (RI'O) Dout
A Fine Offset Overscale |D_—
Set Vin | Coarse Offset
|5l1207m\ff - | [199125
‘ Range |
= |
; [~ Current Output
Vinl T_ ’
50.15m Fauit Clamp/Dout | Vout
- Overscale * Dout 1
Read Vin | Ref | |]18 | - Lvers
- Into-Zero Configure | | ¢~ Clamp
l Vin2 Fault
. | PGIA
Config n
Config |»590511 One-Aire
Input and Output
Mux Config
GDAC
- - F
08 Fine Gain 0.4971%
PG B Calc
@D
RAM/0TP Modes
' .
Load OTP Bank / Run out of R&M | Write to Read from
(¢ Run out of RAM RAM RAM

" Runout of POR OTP

1. Alternatively, you can press “read” to measure
the output with the EVM at any time. Note that
measuring with a precision DMM will show some
difference as the ADC on the USB DAC has
limited accuracy and is included for simplicity of
proof of concept. The PGA308 software does
allow for a precision DMM to be used in place of

the on board ADC. /

\_

w3 TEXAS INSTRUMENTS



