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Jumper Settings on PGA308

Test _Board A ¥ 14 Loop_Power
- i 4 4.096V
649089 5, \'um
TN e 2 Vref=Fixed/X
TR
B 3 XTR Vref
S5 g o v i v
- ol OO §Z§§I§ " 7 1W to ONE
Dout/C:;:n[;P =2 (0 _ U §Uout 1 NC
& o] i "gﬂ;'j 5 Int Vref
' : 13 Vout to XTR
NC
NC
10 NC
11 Dout
15 Vexc=Vref
17 Auto
18 Auto
16 Vclamp
Divider

w3 TEXAS INSTRUMENTS



Jumper Settings USB-DAQ-Platform

JMP |Position

v ezp @ ORI | *55 ..- = \A
6%%:’ RS e (5SS, 17 BUS
1B e = R e ‘; g 13 Reg
@ T 14 9V
9 5V
11 WP On
5V
A REF
£ B2 ” ~- s R 1 EXT
£3 g9 o oo == it DN % 8  GND
EEPROH 4 b A
5 gsm — R\ 10 WP On
ScL o \ "N
= EE On
no j ghxo gu?z h - / Ny 2 EXT
¢nD Texas Instruments : f ; .‘
t%m g. 3V Ucc Udut @“m oo : 4 L
6490803 PCA
p 5 L
18 VDUT
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USB-DAQ-Platform power connections

+12V — red/whit _ ~
_12r\e/ _W e 12V floating loop supply
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USB-DAQ-Platform power connections

Floating supply
INA power These two power|
supplies cannot
Wall supply or DC share GND 19V
power supply —
-V +V
RV 9 4 _ h
Ammeter not required but
Ammeter ® useful for debug
+VL | g J
9V DC
Computer
_/\ PGA308
USB USB-DAQ-Platform Test board
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Start software

kA PGA308EVM Software - a X
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Registers in RAM ] Calibration ‘J Fast Cal ] Graph ] Simulation
Auto Vin D_I ﬂl 4 096000 Velamp [g
A5 < Vin <+45mV/ 500000 | T Vaut
0V < W o
¢ reme Vs Vref Dout/Ve 7
Vit [1om ~ Shutdown ——— '
Yem |2,5 [7 Shutdown ZDAC (RTO) \
Fine Offset Overscale
Set Vin | Coarse Offset
W TR Scaling
Vinl T_ [v Current Output )
[-55.23m | - Clamp/Dout | | Vout Iout
Read Vin | f 4 =l ) Overscale |7 Dout XIRLIG
- . Configure & Clam
| vin2 Mto-Zero p
Fault | PGIA
Config +
Config |-5 — One-Wire
Input / and Output UL \:I
Mus Config 1W | Read ||| Read |
308 T | =
Calc | Calc |
@D

RAM/OTP Modes

" Load OTP Bank / Run out of RAM I - write to ‘ Read from‘

" Run out of R&M RAM RAM
* Runoutof POR OTP
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Select precal file

Press Load

EAPGA308EVM Software = ] .
PGA308 Controls USB Controls Help Pres et FI Ie
Block Diagram ] Registers in OTP ] Reqgisters in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
Calibration B Load Prgfet to PGA308 X
Effect of Load on Output Swing Step 1 Sensor Emulator Dutput Step 5a i~ Linear Dutput Range - After Step 6
i I1 00 ™" Omit Riso @ Momafzed Sensar Data wLil e I:I g Load Freset From File Ok Save Preset to
Offset (V) . Mot Gain And Off :
I Mgl ot A (Mot Gain An set] File
AL Mok [ OmitAL anHnearEipy [ ]
Span V) | Step 1
N . ~Load Post Cal 1 Supply and Reference
— Calibration Signal Source Step 7
Step 2 Step 5b W |
& Use DAC Signal = (" Measured Sensor Data - et Bty (il B | s) 5.000000
Y Vief [V) |4 096
Uftset [¥] | J
" Apply Signal Extemally [ Auto Load Post Cal Step 2
Full Scale [V) | i XTHR Info
Post CalFile  |Ng Post Cal File Output Mode: R1 wtr_ref
 Measurement Tool =
Step 3 Auto Load lowt [10000 [4.096
¢ UseUSB DAQ A/D Step 6 -
" Use External Meter r~Linear Output Range - After Step 7 TR Soai R2 R_ref
caling
" HP344014 Calibrate Min Linear Output  ]a (11300 1191000
Max Linear Output |:| A St 3
- ep
el L Step 4 Step 8 Zero Scale Dutput Target 0.004 &
 Input .
Select Cal Preset | Mossed Program into OTP power on reset R e 002 A
Pre Cal File Step 3 Step 4
Auto Load |pre_lout_4pUSE.csv Dout/Clamp
|:| Measure Post Cal Results Fault ~ Dout
Full Scale N o9e & Con
Output Mode lout < Lamp
| Press Select | .
Desired PGA Output Swing . ||'|_
Measured Zero C al P r eS et |:| % Fault -
YTR Zero A Scale Output Config
Scale Output 0.004 Measured Full | T'est Lirnit {01 % —
%TR Full A Scale Output Overscale I v I One Wire
Scale Output m Test Result = Configure Iﬁ ancéoﬂnt:ilgut
y
h I . ______§ L1 —
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Select precal file continued

B3 Load Preset to PGA308

iLoad Preset From File: Ok

f ¢ i Save Preset to [ Load Preset From File
{Not Gain And Offset); File |
Step1 | ' ™ > ThisPC > Windows (C:) > Program Files (x86) > PGA308 > pre C Search pre
| Supply and Reference
| Vs [V) 5.000000 Organize ¥ New folder =+~ [
Vief [V) |4.098 4 Downloads # Name B Date modified Type Size
Step 2
Outout Mod %TR Info P =] Documents # |® pre_lout_4p096.csv 9/9/2009 821 AM Microsoft Excel C... 1KB
utput Mode:
llou 7] R1 wt\Vref PO @] pre_OW_to_vo_4p096.csv 6/9/2009 4:38 PM Microsoft Excel C... 1KB
b
ou [10000 [4. g B | ] ,
B pre_vout_4p096.csv 9/8/2009 1:55 PM Microsoft Excel C... 1KB
cleanup 2
CTH Seai R R_ref f.] pre_vout_5v.csv 9/9/2009 12:35 PM Microsoft Excel C... 1KB
calng {11300 |131000 PGA309-Docum
£:| pre_vout_pre_2p5.csv 9/9/2009 12:37 PM Microsoft Excel C... 1KB
o -] XTR_5v_REF.csv /2009 6:34 PM Microsoft Excel C... 1KB
Zero Scale Output T arget 0.004 &
Full Scale Output T arget 002 & v [l This PC
> & Windows (C)
Fault Dout/Clamp
Logic (¢ Dout > '3 Network
" Clamp
Fault Ref
Dout File name: | pre_lout_4p096.csv \ v ‘ Csv Files (*.csv)
‘
Config \ Cancel
Owverscale 7
Confige | (——— ‘ 1. Choose pre lout_4p096.csv
i 2. Press O
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Make sure pre_lout 4p096.csv Is selected

Confirm pre_lout_4p096.csv is

selected.

o 'Aulo Load

PGA308EVM Software
PGA308 Controls USB Controls Help

Block Diagram ] Registers in OTP

Y

RegistersinfidM | Calibration

r— Calibration
i~ Effect of Load on Output Swing

Riso |1gg I~ Omit Riso
AL [tk [ OmitAL

i~ Calibration Signal Source

+ Use DAC Signal

Step 2

" Apply Signal Externally

~ Measurement Tool
¢ Use USB DAQ A/D

" Use External Meter
" HP344014

Step 3

i~ Load Cal Preset Step 4

Select Cal Preset ‘

Pre Cal File Ipr8_| out_4p036.csv

Output Mode Ilout

[~ Desired PGA Output Swing
®TR Zero
Scale Dutput 0.004 A
XTR Full

Scale Output A

Step 1 '

 Sensor Emulator Output

Step 5a |
¢ MNommalized Sensor Data R

Dffset V) |
Span (V) |

Step 5b
" Measured Sensor Data =
Dffset (V) I
Full Scale [V) |

Step 6

Calibrate

~ Input

Measured
Offset

Measured
Full Scale

~ Output

Measured Zero
Scale Output

i

Measured Full
Scale Output

Y

Fast Cal \I Graph ] Simulation

i~ Linear Output Range - After Step 6
A

1
Max Linear Output I:, &

Min Linear Output

Load Post Cal Step 7 :

[~ Auto Load Post Cal

Post CalFile  |No Post Cal File
Auto Load

i~ Linear Output Range - After Step 7

Min Linear Dutput |:| A,
Max Linear Output |:| A,
Step 8
Program into OTP power on reset
Step 9

Measure Post Cal Results

 Post Calibration Results

o

[ 4
[ 4

1L

o

Test Limit

Test Result =

w3 TEXAS INSTRUMENTS

10



Enter sensor information & start calibration

1. Enter Offset = 0.5m
Span = 5m

2. Press Calibrate

PGA308EVM Software - o X
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Reaqisters in RAM ] Calibration ] Fast Cal ] Graph ] Simulation

AL [10k

n Signal Source

i~ Calibration
— Effect of Load on Output Swing
Riso |1gg ™ Omit Riso

(¢ Use DAC Signal

" Apply Signal Extemnally

Step 1 1 Sensor Emulator Output

 Measurement Tool

¢ Use USE DAQ A/D

" Use Extemal Meter

" HP344014

— Load Cal Preset

Step 3

.E[ftocflozﬁe pre_lout_4p096. csv

Output Mode ,Ioul—
~ Desired PG4 Output Swing

XTR Zero

Scale Output 0.004 A

XTR Full A

Scale Output

Step 5a |
s MNommalized Sensor Data e
Dffset V) ID.5m
Span(¥A) |5

Step 5b

" Measured Sensor Data

Offset V)

—
FulScale V) [

Step b

Calibrate

~ Input

Measured
Offset

Measured
Full Scale

~ Output

Measured Zero
Scale Output

iy

Measured Full
Scale Output

— Linear Dutput Range - After Step 6

&

[
14

Min Linear Output

Max Linear Output

— Load Post Cal 1

Step 7

[~ Auto Load Post Cal

Post Cal File |No Past Cal File
Auto Load

— Linear Dutput Range - After Step 7
Min Linear Output
Max Linear Output

I
L1~

Program into OTP power on reset

Step 9

Measure Post Cal Results

— Post Calibration Results

Test Result =

14
14

il

Test Limit

)
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Calibration process

PGA B PGA308EVM - a

/This box will pop up and pause\

the calibration. Press Ok to
continue. The idea behind the
pause is that you could adjust
the pressure source throughout
the calibration. However, in this

example the sensor is

automatically emulated. Thus,

you only need to press Ok to

/

[ PGA308EVM Software

" Apply SigngfE sternally

MeasuremenlT ool

- [m] X
X
s in RAM Calibration ] Fast Cal ] Graph ] Simulation
Emulator Output Step 5a Linear Output Range - After Step 6
palized Sensor Data TP (T ‘:l A
| A 0.5m Max Linear Output ‘:l A
opartV)  [Em

Step 3
& UgflUSE DAQ A/D ep
" Mse External Meter
HP344014
Load Cal Preset Step 4
Select Cal Preset ‘
Pre Cal Fil
A[Jelo Lat:ialdt3 |pre_lout_4p036.csv
Output Mode IIouti
Desired PGA Dutput Swing
XTR Zero
Scale Output 0.004 A
XTR Full
Scale Output A

" Measured Sensor Data L
Dffset (V)
Full Scale V)

Step 6

Calibrate

Input

Measured
Offset

Measured
Full Scale

Output

Measured Zero
Scale Output

i

tMeasured Full
Scale Output

Load Post Cal Step 7
[~ Auto Load Post Cal

Post CalFile  [Ng Post Cal File

Auto Load

Linear Output Ranae - After Step 7
Min Linear Output I:I &
Max Linear Dutput [:l &

Step 8

Program into OTP power on reset

Step 9
Measure Post Cal Results
Post Calibration Results
I A | | %
I |4 | %
Test Limit 0.1 %

Test Result =

K continue at each pause. /

w3 TEXAS INSTRUMENTS
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Calibration process

-

\_

Throughout the calibration the
Input and output values will be
updated.

-

\_

The progress bar will move to

Indicate measurements are being

made.

RAPGA308EVM Software
PGA [ PGA308EVM - O

L

Calibration

Emulator Output

nalized Sensor Data S
Ok
WA [0.5m
T span V) [5m
i~ Calibration Signal Soulcem ‘ -~ - - Step 5b
& Use DAC Signal easured Sensor Data
Dffset V] |
" Apply Signal Extemnally
Full Scale [V) |
Measurement Tool
Step 3
@ Use USB DAQ A/D ep S
" Use External Meter
" HP344014 Calibrate
Step 4
Preset ‘ i
Measured 1.976m
Meas
Fre Cal Fie re_lout_4p036.csv
Auto Load |Pre-10u_5puab. Measured -22,57m

Output Mode r
Desired PGA Dutput Swing

XTR Zero

Scale Dutput 0.004 A

XTR Full

Scale Output A

Full Scale

Dutput
Measured Zero
Scale Dutput :I
Measured Full -20,0l]m
Scale Dutput

(

Fast Cal ] Graph ] Simulation

Linear Output Range - After Step B

Min Linear Dutput 2533m A,
Max Linear Output __24.92rn A
Load Post Cal Step 7

[~ Auto Load Past Cal

Post CalFile  |Ng Post Cal File
Auto Load

Linear Output Range - After Step 7

Min Linear Output [: &
Max Linear Output [: A
Step 8
Program into OTP power on reset
Step 9

Measure Post Cal Results

Post Calibration Results

Test Limit |U,1 %
Test Result =

“SNEEERERER
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Calibration complete

EHPGA308EVM Software - o
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Registers in RAM ] Calibration l Fast Cal ] Graph ] Simulation
Calibration
Effect of Load on Dutput Swing Step 1 Sensor Emulator Dutput Step 5a Linear Output Range - After Step 6

Riso

[100 I~ Omit Riso
AL [fok I~ OmitRL

Calibration Signal Source

¢ Use DAC Signal

" Apply Signal Externally

f» MNormalized Sensor Data

Step 2 '

~ Measurement Tool
+ Use USE DAQ A/D

" Use Extemal Meter
" HP344014

Step 3

Load Cal Preset Step 4

Select Cal Preset ‘

E[ﬁ OCELZEE Ipre_l out_4p096.csv

Desired PGA Output Swing
XTR Zero

Output Mode

Scale Output 0.004 A
XTR Full N
Scale Output

Offset [VAY) ||15m
Span V) [5m
Step 5b
" Measured Sensor Data =
Dffset [V) I
Full Scale [¥) I
Step 6
Calibrate
~Input
Measured -1 .949m
Offset
Measured -22.57m
Full Scale
Output
Measured Zero -4,000m
Scale Dutput
Measured Full -20_00m
Scale Output

Min Linear Output

Max Linear Output

Load Post Cal

25 ] A
Zsn | A

Step 7

[ Auto Load Post Cal

Post Cal File
Auto Load

r~ Linear Output Range - After Step 7

Min Linear Output
Max Linear Output

Pragram into OTE

INo Post Cal File

|
B
|

Past Calibration Results
[ 14
[ 14
Test Limit

Test Result =

4 )

The calibration done box will pop
up. At this time the output should
have been calibrated to 4mA to
20mA

\_ J

14
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Optional — Program OTP

r
| REPGA308EVM Software

USB Controls Help

Block Diagram ]

Registers in OTP ] Registers in RAM ]

Calibration

Calibration

Effect of Load on Output Swing Step 1

Riso [100 ™ Omit Riso
RL [1ok [~ Omit RL

Calibration Signal Source Step 2

¢ Use DAC Signal

" Apply Signal E stemally

teasurement Tool

@ Use USB DAQ A/D Step 3

" Use Extemnal Meter
" HP344014

Load Cal Preset Step 4

Select Cal Preset |

Sensor Emulator Output
" Nomalized Sensor Data

Offset (V)

Span [V/V)

Step 5a

——
—

Z{i OCELEEB Ipre_l out_4p096.csv

Ilout

Desired PGA Output Swing

KTR Zero
Scale Output 0.004 iy
’

Output Mode

XTR Full
Scale Dutput

(+ Measured Sensor Data

—

Offset (V]

Step 5b

Full Scale [V) |8m

Step 6
Calibrate
Input
oo
FullScae
DOutput

Measured Zero
Scale Output

Measured Full
Scale Dutput

.000m

20.00m

II

v

Fast Cal ] Graph ] Simulation
Linear Output Range - After Step 6
Min Linear Output 2641m A
Max Linear Dutput 24.92m A
Load Post Cal Step 7
PGA308

[~ Auto Load Post Cal
OTP Programing Complete!

Post Cal File

Mo Post Cal File
Auto Load

Bank Number 1 has been programed with POR Bank Sel1.
- You have 3 banks available for programing.

Linear Output Range - After Step 7
Min Linear Output

I oK
Max Linear Output |:, 4'

Step 8

Program into OTP power on reset

Step 9

Measure Post Cal Results

Post Calibration Results

fooon ] 4
noon_| 4

Test Limit

o

e

Pass Test

As an optional step you can program One-Time- \
Programable memory. This will save the current
settings into the PGA308. However, you can do this a
maximum of 3 times. After programing the 3" time,
you will need to replace the PGA308 device if you
want to re-program. If you do not program the device
will loose memory when power is cycled.

J
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Post calibration

PGA308EVM Software

4 A

Press Measure Post Cal Results
to confirm calibration error. This

= O
PGA308 Controls USB Controls Help
Block Diagram ] Registers in OTP ] Registers in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
i~ Calibration
Effect of Load on Output Swing Step 1 1T ien:;or En:-ulactio; UutpuI; t Step 5a 1 Linear Output Range - After Step 6
Riso |1 0o ™ Omit Riso pimalized sensor Lats Min Linear Output 2533m A
Dffset VA |l15m .
AL |1gk [~ Omit AL Max Linear Output 24 92m B
Span [V/V] |5m
— Calibration Signal Source [ Load Fost Ca Step 7
Step 2 M 45 Dat Step 5b
& Use DAC Signal easured Sensor Data " . |
Dffset [¥) |
" Apply Signal Externally [ Auto Load Post Cal
Full Scale [V) I
Post Cal File  |No Post Cal File
 Measurement T ool Step 3 Auto Load I
¢ Use USB DAQ A/D Step 6
" Use External Meter ~Linear Output Range - After Step 7
" HP344014 Calibrate Min Linear Output : A
Max Linear Dutput A
Load Cal Preset
Step 4 Step 8
~Input .
Select Cal Preset Program into OTP power on reset
Measured -1_g4gm
) Offset Step 9
Pre Cal File Ipre lout_4p096.csv
Auto Load 175="""- : Measured 22.57m tMeasure Post Cal Results
Full Scale
Output Mode Iloul  Post Calibration Results
~ Output 4.000m A %
Desired PGA Output Swing
Measured Zero 4.000m 20.00m | A %
p— ) Measued 2e 2000m |
Scale Dutput 0.004 Measured Ful 20.00m Test Limit o %
%TR Full Scale Output
Scale Output A Pass Test

example shows very low error of
0.003%

\_ J
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Using a programed PGA308

programed, you can test the device
using the Block Diagram tab. First
set the input signal to the desired

/Once the device OTP has been\

Input signal. Second, press Set
Vin. Finally, press the Read button
for lout. Make sure that the Vdut
LED is on (default startup state of

\ software). /i

r PGA308EVM Software - O x|
USB Controls  Help
Block Diagram ] Registers in OTP ] Registers in RAM ] Calibration ] Fast Cal ] Graph ] Simulation
Onl 0K 4.09600¢ Dout [
A5V < Vin <+45my 5.00001 —l —l Veut Read Dout |
< Vem < BY
= Vs Vref Dout/Vclanp
dif  |am Shutdown
Vem [25 [T Shutdown ZDAC (RTO) Dout
_ Fine Offset Overscale 0 —
SetVin | Coarse Offset :
|U.UmV v I |,1 9925
1 Range |
* _L—/\/\/\J—I’_/\/\/\/i XTR Scaling
= I
: * v Current Output
Vinl Fault |~ \I\ =
I Logic Front
-56.31m Gain Vout Iout
Fault - - XTR116 |-¢—
Read Vin | Ret | [0 <] R - Overscale |7 & Dow
l Vin2 Mito-Zero Output Onngure |1 ¢ Clamp
Fault PGIA
Config +
Caonfig |-7U5507 One-wire
Input / ) and Output 6033 | | [[19.993
Mux Config 1IW | Read -iHeac[E
PEA308 Fine Gain ]
Calc Calc |
QD
RAM/0TP Modes
{-.
Load OTP Bank / Run out of RAM | Read from
RAM

: o}t mRL ()
Il HiRk14 1= R T4
‘931% e :2.'!.“:\6 + W

.7

U Ucc Udut :

" Run out of RAM

¢ Runoutof POR OTP
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