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+3 [NAZ19 EVM

EVM Controls

LISE Controls

Overview [1] 1MD Config (2) | Calibrate (3) | Scaling]| Graphs | Registers |

Extemal Controls-

This is the
screen that you
should see on
start up.

Help

| shurt [0 oononz ) Wahunt [0 0om 4 W P in E W

On 0ff
— vin+ Ve SCL——
— Vin “oltage SDA L
Supply
GMD - Al I2C Address [Hex)
GMD = Al
- GMD

7

Read All | Write Al [:unst:r?ll.lluus Ennﬁtsr?suus
Reg Edited Read Read
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Fix for common problem.

If there is a communication problem this screen
will pop-up.

The most likely issue is the wrong USB
Address. Press “Set Address and Try Again”.

isj. USB Communication Problem =101 x|

IJSEB Communications problem! Check your cable connections and prezz Ty Again' to continu

The "Abort Program' option will close the software.

: Fiur Without USE; Put :
Try Again USE to Sleep Ahort Program Set Addrezs and Try Again
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Fix for common problem.

. USB Communication Problem

IJSE Communications problem! Chec 2

The "Abort Program' option will close th

This window allows you to set the USB Address.

1.

Look at the jumper settings on the USB DIG
Platform. Default is Jump4 =L, Jump5 = L.

Set bits in window to match jumper settings. Default
IS Jump4=0, Jump5=0.

Select “Use Legacy Address” for boards calibrated
before 3/1/08. (see next slide)

Press “Set Address and Exit”

. Let Address - 10| x|

— St USE Address

—Addrezz Type

Jumpd [MSB]: IF - W Leses
Addrezzes

Jumphb [LSE]: IF

b pProductiD = 2F30h

A EBE RN EL

- —

About Jurmper
S ettingz

Set Addresz and Exit
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Fix for common problem.

Press “What is a Legacy Address” for help.

Legacy Addresses are for old hardware. Look
at the calibration tag to see if “Use Legacy
Address” should be checked.

wm. 5et Address -

—Set USB Address
Jumpd [MSB]: Iﬁ

Jumphb [LSE]: IF

b pProductiD = 1234h

—Addrezz Type

Ilze Legacy
I Addrezzes

What iz a
Legacy Addresz

About Jurmper
S ettingz

Set Addresz and Exit |

gaof calibration tag.

01234 - Ox1 237
ahge iz Ox2F30 - Ox2F33

techhically the product 1D

Before 3/1/08 Uses
Legacy Addresses.

341408 uze standard addreszes.

. What is a Legacy Address ] =10 x|

r ur_1it$ calibrated I:uefcurec 3/1/08 uze 'Legacy’ addreszes.

ed to prevent conflicts with other devices.

s LOMLED YD




Fix for common problem.

After the address has been changed, press “Set
Address and Exit”.

isj. USB Communication Problem 1 =101 x|

JSEB Communications problem! Check your cable connections and prezz Ty Again' to continue.

The "Abort Program' option will close the software.

. | Runwithout USE: Put :
Try Again USE to Sleep Ahort Program Set Addrezs andd Try Again

i x
— Set USBE Address Addrezs Type—————

Jumpd [MSB]: Iﬁ

Ize Legacy
I Addrezzes

Jumphb [LSE]: IF

MuyPraductD = 1234h What iz &
Legacy Addresz

About Jurmper
S ettingz

Set Addrest and Exit |
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+3 [NAZ19 EVM

EVM Controls

LISE Controls

Overview [1] 1MD Config (2) | Calibrate (3) | Scaling]| Graphs | Registers |

Extemal Controls-

This is the
screen that you
should see on
start up.

Help

| shurt [0 oononz ) Wahunt [0 0om 4 W P in E W

On ff
— win+ Ve SCL——
— i “oltage SDA
ine Supply —
GMD - Al I2C Address [Hex)
GMD = A
— GHND

7

Read All | Write Al [:unst:r?ll.lluus Ennﬁtsr?suus
Reg Edited Read Read

407



43 INAZ19 EVM
EvM Controls  USE Controls  Help

Whuz |0 W |_zhunt

[0.000003 A

Wshunt 00007 4

I Overview [1] 1MD Canfig (2) | Calibrate (3) | Scaling| Graphe | Hegisteml

Extermnal Eantr07

Stepping through tabs 1-3
allows full configuration of
the INA219.

GND -
GND -
Read All
Reg

On Qi
Yin+ Y \‘l\:s SCL
oltage
Vin- Suppﬁ'y SDA ——
AQ  12CAddress [Hes)
A1
GMND
Write All Start Stop
; Continuous Continuous
Edited Read Read

Y
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Changing graphical controls on tabs 1-3 will change the corresponding bits in
the registers. Changing bits in the registers will change the corresponding
controls on tabs 1-3.

A3 AT T8 EVM

EvM Cortials  LUSH Cominols Halp

L Ve [
Bvmrdise 1 AT Corli [0 | Bt 24 | Scaling| Brapies | Pregiser: |
BT oo ey

et [ ¢

St Viltage Shurt &M
A ]
—l l--r

|y 1 (40w =7 _‘: |12bll. 1 e SEE ;I—

.-"""-F-f : 5 =
ot

By Yolage Bus &4

., el Comiigurion

-

(164 FER -[_:,b

e

< [aee 3
Jzu W TRE =
Wi

Read Al
| Peg |

“inite all |
Edited

filtait

BT vt Mads

—

Lt

[ =Rt & Bus Vokagm. Dot = |

Yrkage

Bur
Wokager

|
Sk

T Confinusas
Fepad

A3 AT TR EVM

EwM Cortrols  LUSH Controls Hallp
o [V Lbe [0EE ¢ v EEW Y o [EEE W
D [1) | 200 Cortbo 13 | Coltmnie || Scoling| Graphe [ Fegsten ||
IM&Z213 Aegiten
' [ Cianiig OeCAOF | D000 000 1601 _11 14
ity SHnd Viokigk WFEE | D11 0010 _Wid_1110 NTEST]
[ Eut Wolage TedalA | DeDni0_010_1 100 _1d [
Oy Carmd RO | BECSF | |:|-1|1l:|:11l:l:|:l:|1l:|1_1|11 | EiTa o e
[ Frull Scade: Cal OiFFE | DhafB00H 144 414 _1110
Road Al | Write all | wae | _ Stet Stan Mok Wikh
: | Comtinisiss Conlrssan
Reg Edited | CurentBoo| =S50 Faad | et fivy
PAegte Bk Wap
R&T (G ] BANG Fial Fil E_ADCA E_ADCI A | i .
o b B Db bk k [ =
By S_AICA FADCY F_ADCT FA00 CDEJ MOREZ MOCET ]
3 B I (R N
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+3 [NAZ19 EVM

EvM Controls  USE Contrals  Help

The Overview tab has

power control. Press “On”

and “Off” and watch the
LEDs.

GND -
GND -
Read All
Reqg

Vbus  [4954 Y |_shunt  [-0.0005025 &

 Qyervie (1] loD Config (21| Calibrate 3)| Scaling] Graphs | Registes |

Wshunt 1002514 W P_in  |0.002438 L

On (]}
Yin+ Y \‘l\:s SCL
oltage
Vin- Suppﬁ'y SDA ——
AQ  12C Address [Hex)
A1
GMND
Write All | Stan Stop
2 Continuous Continuous
Edited Read Read
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B
1: €.

g eoszuc’
casCy
E (e ]=]

‘] Indicators

GNI'

R12 D7
jcaE8 Vdut
#

\ R10 D6
Uc _jCEM;EHJUC

' R14 D8
3.3 JE]H3 3V (Texas Instruments

:’ St 6492886 BOM .Y
CINS uC OK| + 6492889 pca- USB
e

Vdut LED will light
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

Vbhuz 005 i | shunt li—l.f.-. Webyyb [oommas ] 4 = Iﬁ W
I Overview (1] 1IMD conin(@ | caibeate i3] | This control allows you to set
Extemal Contols different I2C addresses.

Normally, it should match the
jumper settings of the test board.

A Vs SCLI——
“oltage

GHD - Al 12C Addressz [Hex]

GND - Al
. GMD
Read All | Write All Start stop
A Continuous Continuous
Reg Edited Read Read
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kel

i+ Uinm—

| 3

INAZ1S

" ™A ™I

The default I2C address jumper setting is
A0 = GND, A1=GND.

413




1
Addr ess
Select

To demonstrate alternate 12C addresses,
change the jumper setting for the AO
Address Selector to the SDA position.

414



+3 [NAZ19 EVM

EvM Controls  USE Controls  Help
| INA219 Did Mot Acknowledge!

Overview [1] 1 A0 Config (2) | Calibrate (31| Scaling] Graphs | Fegisters

Extemal Controls-

The jumper settings on the

INA219 Test Board no longer

match the settings in the

— v’ | software resulting in the INA219
" | not acknowledging the software.

A 12C Addressz [Hex]

GHD

7

&1

masd AILE ate AL S s
{elied i REdied LIS Hew Read
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

IVI:-us 0056 ) | shunt Dlﬁ Wahunt [0 00046 W P in E W

Overview [1] | 4/0 Config (2) | Calibrate (31 | Scaling| Graphs | Redisters |
Euternal Controls-

Change the address so that it matches the
jumper settings an press “Read All Reg”.

1 The error message “INA219 Did Not
Acknowledge!” should disappear and the
registers and values should be present.

e

A 12C Address [H€x]

Stop

ReadA" write A" [:l:lnsl:l?ll.llﬂus EDntinuuus
. _Reg | Edited Read fitdd
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+3 [NAZ19 EVM
EWIM Controls

44D Config [2)

&/D Configuration

LISE Controls

Dwerview [1]

Shunt Voltage
Attenuator

div 1 [40m' maxiid B3

Buz Woltage
Attenuator

Help

Calibrate [3]] 5caling] Graph&] Hegister&]

Shunt £/D
Configuration

12-bit, 1 avg, B3I205

A=1E
P_in E W

Wshunt |.0.00048 Y

The “A/D Config” tab allows full

Bus A0
Configuration

configuration of the A/D converter.

Shunt
Waltage

JShunt & Buz Valtage, Cuntinuuuﬂ

Bus
Yoltage

RS

T2-bit, 1 ava, 53205

Read All | Write all Start Stop
: Continuous Continuous
Reg Edited Head Read
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+3 [NAZ19 EVM

EVM Controls

IUSE Controls  Help

Wshunt |.0.00048 Y
Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Hegister&]

&/D Configuration

Shunt Voltage Shunt &/D
Attenuator

Configuration

div 1 [40m" max [
div 1 [40mY max)
dire 2 [B0mY mas)
dive 4 [160mW L

Buz Woltage
Attenuator

Bus A0
Configuration

12bit. 1 ave 53205 v |

—

The “Shunt Voltage” input has four
different ranges.

AJSD Converter Mode

Shunt
Waltage

JShunt & Buz Valtage, Cuntinuuuﬂ

4

Bus
Yoltage

Read All | Write all Start Stop
: Continuous Continuous
Reg Edited Head Read




+3 [NAZ19 EVM

EVM Controls  USE Controls

Help

|_zhunt

Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Reqister

&/D Configuration

Shunt Voltage
Attenuator

div 1 [40m" max [

(I

Shunt £/D
Configuration

= EX)

Wahunt [0 00043 W P in E W

The “Shunt Voltage” gets it's own A/D
resolution and averaging configuration.

|12+t 1 avg, 53205

L 11-bit, 1

3-bit, 1 avag, B4us
10-hit, 1 avg, 14805
-bit, . 276

125it,1 avg,
12-bit, 2 avg
12-bit, 4 avg. 2.13m5

12-bit, 8 avg, 4.26mS ™

-

AJSD Converter Mode cp

Waltage

JShunt & Buz Valtage, Cuntinuuuﬂ

Buz Woltage
Attenuator

Bus A0
Configuration

Read All
Regq

Bus
Yoltage

12bit. 1 ave 53205 v |

Write all
Edited

Start Stop
Continuous Continuous
Read Read
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Hegister&]

&/D Configuration

Shunt Voltage Shunt &/D
Attenuator Configuration

div 1 [40m" max [

The “Bus Voltage” input has two
different ranges.

4

Bus A0
Configuration

Buz Woltage
Attenuator

Bus
Yoltage

12bit. 1 ave 53205 v |

Read All | Write all Start Stop
: Continuous Continuous
Reg Edited Head Read
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Hegister&]

&/D Configuration

Shunt Voltage Shunt &/D
Attenuator Configuration

The “Bus Voltage” has it's own A/D

div 1 [40m" max [

configuration. ]
ﬂC.i Bus
Bus Yol Bus &/0 iilogs
Lz Yolkage Lis
atteruator Configuration

3V FsR i

T2-bit, 1 avg, H32u5
20k 1 ay

12-hit, 1 avg, B32u5
12-bit, 2 avg, 1.06mS
12-bit, 4 avg, 2.13m5
12-hit, 8 avg. 4.26mS
12-bit, 16 avg, 8.51mS
12-bit, 32 avg, 17.02mS
12-bit, 64 avg, 34.05m5 ¥

Read All | Write all Start Stop
: Continuous Continuous
Reg Edited Head Read
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+3 [NAZ19 EVM
EWIM Controls

LISE Controls

Help

Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Hegister&]

&/D Configuration

Wshunt |.0.00048 Y

A=1E
P_in E W

Buz Woltage
Attenuator

div 1 [40m" max [

Continuous” mode.

There are many different modes of A/D operation.
Most applications use the “Shunt & Bus Voltage,

|124it, 1 avg. 53205 |

Bus A0
Configuration

AJSD Converter Mode

Shunt

a

12bit. 1 ave 53205 v |

Read All | Write all Start Stop
: Continuous Continuous
Reg Edited Head Read

hunt & Bus Voltage, Cuntinuuuﬂ

er [ own
Shunt Yoltage, Triggered
Busz Yoltage, Triggered
Shunt & Bus Yoltage, Triggered
ADLC aff [Dizable]
Shunt Yoltage, Continuous
Buz Yaltage, Continuous

Waltage

Bus
Yoltage

422



+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

&/D Configuration

Shunt Voltage Shunt &/D
Attenuator Configuration

Wshunt |.0.00048 Y
Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Hegister&]

div 1 [40m" max [

12bit, 1 ave, 53205 v

AJSD Converter Mode

A=1E
P_in E W

Shunt

After making changes to the A/D
configuration press “Write all

Edited”. This will copy the changes

into the INA219 reqisters.

=
32VFSR - ]12-hit,Yg, 532u5 jJ

Write all
Edited

Waltage

Bus
Yoltage

Start
ontinuous Continuous

Read

Stop
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How the A/D Works

Read Reg 1 and Read Reg 1 and
configure shunt configure bus
conversion conversion

I A
Do shunt conversion Do bus conversion
(e.g. 10bit) (e.g. 12bit, 8 avg)

424



43 INAZ19 EVM
EvM Controls  USE Controls  Help

Dwverview [1] § &0 Config [2) BCalibrate [3]] 5caling] Graph&] Hegister&]

&/D Configuration

Shunt £/D
Configuration

Shunt Voltage
Attenuator

Wshunt |.0.00048 Y

div 1 [40m" max [

|124it, 1 avg. 53205 |

AJSD Converter Mode

Press read to get results for the
“Shunt Voltage” and “Bus Voltage”.

7/

Buz Woltage Buz &/D
Attenuator Configuration
32VFSR - [124it. 1 avg. 53205 =]

Shunt
Waltage

-0.00043

Read All rite all Start Stop
: Continuous Continuous
Reg Edited Head Read

N

Bus
Yoltage
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+3 [NAZ19 EVM
EWIM Controls

IUSE Controls  Help

Whus (4948 W |_zhunt I:IA
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

—
tax Bus Vaoltage b
kax Shunt Yoltage bW
Rshunt R0 Ohms

tdax Pozsible Curent +4-

0064 A
i ax Expected Cument #7- [ i)

k Expected Current ‘

Enter a value

Akt
for Rshunt |
— .
[12 it Resolutior] | | A
Enter LSE i &bt
Enter Current LSE ‘
Int Hex
Calibration Feg | | | |
Max Shunt Yaoltage
Befaore Current Overflow I:I ¥ (Nate]
kax Current
Before Overflow | | A | |
Poveer LSE I:l Wbt
b ax Power I:I W

= EX)

Wshunt |0 02571 Y

Second Calibration

IMA219 Pre Second

Cal Current

Prior to calibration
the power value
reads zero.

teasured Shunt Current

IMA219 Post Second

]

Cal Current
Irt Hex
Mew Full Scale Cal | | |
Write all Read All
Edited Reg
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Whus (4948 W |_zhunt I:IA
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

tax Bus Vaoltage b
kax Shunt Yoltage bW
Rzhunt [ Ohmsz

( Enter Shunt Resistance >
tdax Pozsible Cuerent +4- 0064 A
i ax Expecteddument +/- b3

Enter Max Expected Current ‘

Press the “Enter | | A
Shunt Resistance” | | a8
button. A

Enter Current LSE ‘

Int Hex
Calibration Feg | | | |

Max Shunt Yaoltage

Befaore Current Owerflow I:I W [Mat=)

Max T t
B:f:;reugzzlﬂaw | | A | |

[ ] wm
[

Poveer LSE

b ax Power

Wshunt |0 02571 Y

Second Calibration

IMA219 Pre Second
Cal Current

teasured Shunt Current

IMA219 Post Second
Cal Current

Mews Full Scale Cal

Write all
Edited

Read All
Reg
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Whus (4948 W |_zhunt I:IA
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

Wshunt |0 02571 Y

Second Calibration

A=1E
P_in E W

tax Bus Vaoltage b
kax Shunt Yoltage bW
IMA219 Pre Second
R ehunt R0 Ohmg Eelinatt

Enter Shunt Resistance |

tdax Pozsible Curent +4- 0064 A

Max Expected Current +/- |00y fis

teasured Shunt Current

IMA219 Post Second

Enter Max Expected Current BBt
ep R | | &b Hew Full Scale Cal | =
(b Agfior) | e
— s
Enter the maximum expected el e
current for your SyStem. Hes Edited Reg
_ ]
This must be less then “Max ot
Possible Current”. ]
Poweer LSE @
b aw Power I:I W
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43 INAZ19 EVM |g@|g|

EvM Controls  USE Controls  Help

Vbhuz  [4942 ) | shunt Dlﬁ Wahunt [0 02571 W P in E W
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)
Second Calibration

tax Bus Vaoltage b ‘
kax Shunt Yoltage bW
INA4215 Pre Second
Rshunt R0 Ohms Eelinatt I:I

Enter Shunt Resistance ‘

teasured Shunt Current
tdax Pozsible Curent +4- 0064 A ‘

Max Expected Current +/- |00y fis

IMA219 Post Second I:I

Enter Max Expected Current Cal Current

ki Current LSB |

[15 it Resalution] o denidlonkis | | |
Max Current LSE | |AHBil “
[12 bit Rezolution) PreSS Enter Max Expected
Erter LSB R " :
t . t Current” to compute the resolution
Enter Current LSE ‘ _ range beIOW_
» - Edit J = :

Calibration Feg | | | |

Max Shunt Yaoltage
Befaore Current Owerflow I:I W [Mat=)

Max T t
B:f:;reugzzlﬂaw | | A | |

Poveer LSE I:l Wbt
b ax Power I:I W

429




43 INAZ19 EVM |g@|g|

EvM Controls  USE Controls  Help

Whus W |_zhunt ICIA Wzhunt i F_in E W
Overview [1] | 4/D Config [2]5ca|ing] Graphs | :
|nitial Calibration [ Compute Full Scale Cal Req) Enter Current LSB ThIS Value must be
i et i between the Min calculated Current LSB
G " | and the Max calculated Current LSB.
Rzhunt ’507 Ohmsz
Erter Shurk Resitanca Choose a value close to “Min Current
o —— . LSB” for best resolution.

Max Expected Current +/- |00y iy £ / ohd-Cal

IMAZ19 Jhst S d
Enter Max Expected Current Cal G entS BCon I:I

Int Hex
Calibration Feg | | | |

Max Shunt Yaoltage

Befaore Current Owerflow I:I W [Mat=)
kax Current
Before Overflow | | A | |

Poveer LSE I:l Wbt
b ax Power I:I W

. Int Hex
ki Current LSB .
{15 bit Fresolution] [18.311n | Acbi ev Full Scale Cal | ||
Max Current LSE ,
[12 hit Resolutior] [146 520n | A
Enter LSE 100R &bt
Enter Current LSE Write all Read All
Edited Reg
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+3 [NAZ19 EVM

EVM Controls  USE Controls

Whus (4948 W

tdax Bus Waoltage
kax Shunt Yoltage

R ehunt

Enter Shunt Resistance

Help

|_shunt  |0.0005143 A

Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

v
v
R0 Ohms

= EX)

Wshunt 1002571 W F_in  [0.002546 W

Second Calibration

Fead Initial Cal Current ‘

[ |

IMA219 Pre Second

&l Curent

tdax Pozsible Curent +4-

i ax Expected Cument +/-

Enter

.00E4 &

B0 &

t ax Expected Current

ki Current LSB
[15 bit Fezalution)

Max Current LSE
[12 bit Rezolution)

Enter LSB

Press Enter Current LSB.
This will compute the values below.

At this point the INA209 is calibrated.
The second calibration is optional.

[18.311n | Acbi
[14E.520n | &t
100R &bt

e

Enter Current LSE Write all Read All
a e Edited Reg
Calibration Feg |g‘| =5 | |-||:|:|: |
Max Shunt Yaoltage
Eefore Curent Overflow |0:163835 Y ED‘;Z{EE]\'
kax Current "
Before Overflow |D-D':'32TET | |?FFE |
Poweer LSE 2 000y Wbt
tax Power 104, B5dm W
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+3 [NAZ19 EVM
IUSE Controls  Help

EVM Controls

Dwerview [1] ]

Whus (4948 W

|_zhunt  |0.0005143 A Wzhunt
A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

0.02571 W F_in  [0.002546 W

Second Calibration

tax Bus Vaoltage b
kax Shunt Yoltage bW
Rshunt R0 Ohms

Enter Shunt Resistance ‘

tdax Pozsible Curent +4- 0064 A

[12 bit Rezolution)

Max Expected Current +/- |00y fis
Enter Max Expected Current ‘
ki Current LSB .
15 bit Fiesalution] [18.311n | A
o Enenk [145 520n | asmit

Fead Initial Cal Current ‘

L |
—

IMA219 Pre Second
Cal Current

teasured Shunt Current

Compute Mew Full Scale Cal and
Fiead Post Second Cal Current

IMA219 Post Second
Cal Current

Mew Full Scale Cal | | |

Enter LSB

100n bt I\

Enter Current LSE

Int Hex

Calibration Feg |g‘| 9 | |-| FEF |

[Dwerflow

Max Shunt Yaoltage

Eefore Curent Overflow |0:163835 Y Possible]
kax Current
Before Overflow

[D.ooz27e7 | A [7FFE |

Poweer LSE 2 000y Wbt
M an Power 104.854mm W

The goal of the calibration was to

compute the “Current LSB” and the

“Calibration Reg”.
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43 INAZ19 EVM |g@|g|

EvM Controls  USE Controls  Help

Vbus (4948 W |_shunt  |0.0005143 A Wshunt 1002571 W F_in  [0.002546 W

Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

Second Calibration

tax Bus Vaoltage b
Fead Initial Cal Current
kax Shunt Yoltage bW
R ehunt R0 Ohmg I 2l ELa:r.:te L I:I

Enter Shunt Resistance ‘

tdax Pozsible Curent +4- 0064 A

teasured Shunt Current

Compute Mew Full Scale Cal and

Max Expected Current +/- 500y A Fead Post Second Cal Current
IMAZ19 Post 5 d
Enter Max Expected Current ‘ Cal Eu”enctus il I:I
V4 It Hex

Full Scale Cal | | |

A second calibration can be used to
Improve the accuracy. Press the
“Read Initial Cal Current” to start the

second calibration. iteall | Read Al
- e dited Reg

Calibration Feg |g‘| =5 | |-||:|:|: |
Max Shunt Yaoltage

Eefore Curent Overflow |0:163835 Y [Dverflow

Pozszible]
kax Current "
Before Overflow |D-D':'32TET | |?FFE |

Poweer LSE 2 000y Wbt
M an Power 104.854mm W
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help
Vbus 4952 Y I_shurt (00005141 &
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

v
v
R0 Ohms

Enter Shunt Resistance ‘

.00E4 &

A

tdax Bus Waoltage
kax Shunt Yoltage

R ehunt

tdax Pozsible Curent +4-

Max Expected Current +/- |00y

Enter Max Expected Current ‘

ki Current LSB

[10 214

This value (e.g. 514.1uA) was
measured using the initial
calibration.

ﬁ Int
i Mew Full Scale Cal |

Wehunt 002571 i F_in

Second Calibration

IMA219 Pre Second
Cal Current

Measured Shunt

Compute Mew Full Scale Cal and
Fiead Post Second Cal Current

0.00254E W

IMA219 Post Second
Cal Current

Write all Read All

Int Hex
Calibration Feg |g‘| =5 | |-||:|:|: |
Max Shunt Yaoltage
Eefore Curent Overflow |0:163835 W ED‘;Z{EE]"

kax Current

Before Overflow |D-D':'32TET | A |?FFE |

Poweer LSE 2 000y Wbt
M an Power 104.854mm W

Edited Reg
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Vbus 4952 Y I_shurt (00005141 &
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

tax Bus Vaoltage b
kax Shunt Yoltage bW
Rshunt R0 Ohms

Enter Shunt Resistance ‘

tdax Pozsible Curent +4- 0064 A

Max Expected Current +/- |00y fis

Enter Max Expected Current

kdin E_urrent LSlB =/ .

Use an external precision ammeter
to measure the shunt current.

Enter Current LSE ‘

Int Hex
Calibration Feg |g‘| 9 | |-| FEF |

Max Shunt Yaoltage

Eefore Curent Overflow |0:163835 Y ED‘;Z{EE]\'
kax Current "
Before Overflow |D-D':'32TET | |?FFE |
Poweer LSE 2 000y Wbt
b aw Power 104, 254m W

0.00254E W

teasured Shunt Cul

ompute Mew Full Scale Cal and
Fiead Post Second Cal Current

Wehunt 002571 i F_in
Second Calibration
IMA219 Pre Second 0.0005141
Cal Current _

IMA219 Post Second
Cal Current

Mews Full Scale Cal

Write all
Edited

]

Read All
Reg
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+3 [NAZ19 EVM
EWM Controls Help

Vbus 4952 Y I_shurt (00005141 &
Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)

LISE Controls

tax Bus Vaoltage b
kax Shunt Yoltage bW
R shunt f0 Ohme
Enter Shunt Resistance ‘
tax Possible Current +/- &
Max Expected Current +/- |00y fis

Enter Max Expected Current

ki Current LSB
[15 bit Fezalution)

[14E.520n /

[18.311n

Max Current LSE

[12 bit Resolution) | asmit

Pressing this button will adjust the
Calibration register to correct for the
difference between the INA219
measurement and the precision
measurement.

Poweer LSE 2 000y Wbt
M an Power 104.854mm W

Wehunt 002571 i F_in
Second Calibration
IMA219 Pre Second 0.0005141
Cal Current _
Measured Shunt Current R4 9y

Compute Mew Full Scale Cal and
Fiead Post Second Cal Current

IMA219 Post Second
Cal Current

Int

CEX
w

Mews Full Scale Cal

Write all
Edited

Read All
Reg
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Dwerview [‘l]] A0 Config (21)] Calibrate [3) | 5caling] Graph&] Hegister&]

|nitial Calibration [ Compute Full Scale Cal Req)
Second Calibration

tdax Bus Waoltage bW ‘
kax Shunt Yoltage 03z bW
o c— IMA219 Pre Second 0.0005141

Cal Current

Note that the INA219 now reads
close to the precision ammeter.

Vbus - |4.952 W |_shunt  |0.0005245 A Wshunt |0 0257 W F_in  [0.002602 W

Max Expected Current +/- |00y i)
IMAZ19 Post 5 d
Enter Max Expected Current ‘ Cal Eurrenctls oo 0.0005245
ﬁ?bc,t” giﬁ;‘uﬁiﬁm [15.31Tn | s New Full Scals Cal
Max Current LSE ,
[12 hit Resolutior] [146 520n | A

Enter LSE 100R &bt

Enter Current LSE ‘ Write all
Edited

Int
Calibration Fieg |8‘| 91 |

Max Shunt Yaoltage

Eefore Curent Overflow |0:163835 ¥ Dibl]
kax Current "
Before Overflow |D-D':'32TET | |?FFE

i i Note that the INA219 calibration
= ! register was adjusted.
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Wbusz (4952 W

Scaling Owverview

Shunt Waltage

2573 dec

|_shunt  |0.0005251 A

Querview (1] | A/D Config (2) | Calibrate (31} ¢

Graph&] Hegister&]

Calibration Reg.

B3E2 dec

Wehunt (002573 i F_in

CEX
w

Mate: The decimal equivalent of the binam
value in the reqisters 1z used for in the
mathematics shown, Displayz in thiz format
are given the units of "dec"

Current

Bt ShuntVoltage x Call

4096

Buz Woltage

9306 dec

Fouer —
40000

This diagram demonstrates how
the math works inside the
INA219. Note that all the math is
done on the decimal equivalent of
the reqister.

Current x Bus Voltage

Power

o
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

Vhus VoL [T s Ve v e w
Overview [1] | A/D Config (2) | Calibrate (31| Scaling Rregisters |
Graph ‘
s uf The “Graph” tab allows you to graph Bus Voltage,
. Current, and Power. Press “Start Continuous
. ___l-q Read” and “Stop Continuous Read" to start and
"% = | stop graphing.
Shunt Current vs Time
0.0030 £
e EEET o
< nonzo £
E poois £
S U0 o B o PR s,
- g:gggg T oy (TR | gree————— | R
10 20 30 40 a0 78] 7o ga a0 100
Time [sec)
Power vs Time
0100 =
g 0.073 ;
= 0050 -+
g 2
oo 0025 F
0000 ket Abahabs I T e R
10 20 a0 40 al =] 7o aa a0 100
Tirme [sec)
Start Sp
Continuous | | Continuous |
Read e
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help
Vbus (1968 b |_shunt |0.000207 ) Wshunt 001012 W F_in  (0.000406 W
Quverview (1] | A/D Config (2) | Calibrate (3| Scaling Fiegisters |
Graph
Bus Voltage vs Time
a0 = | T | | | T | T
E 25 ;
s 20 £
Sah g
= 10 £
> 5 5|r| | I'.-J eneral ] Flat | Subszets Axis l Font I Color Style ] rl.f‘l-\.
o E
10 100
" Min T Max & MinMax
et Mir |0 Maw |0.005
—. 00025 £
Z nonzo £
T 00015 £ _
S oonio £ 5 Buis
S * Linear ¢ Log “w’*\.
El 1) 1
RIBA0 O autn 7 Min® Max ™ MindMax
100
Min |1 Max {100
0100 -F
g 0.075 E
= 50 -+ K | Cancel ‘ Spply J Help | Elriginal| Export... ‘ Ma:-:imize...]
z =
0025 £
0000 Eshatas s iapahabababsp sl othsliapstsheinskafshaisshal thet tihak b taboisiial o oo baletity
10 20 30 40 50 &0 70 a0 an 100

Double click on the axis to J

adjust the graph

parameters (e.g. scale).

Tirme [sec)
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Vbus 1968 W |_shunt 10000207 A Wshunt 1001012 W F_in  [0.000408 W

Quverview (1] | A/D Config (2) | Calibrate (3| Scaling Fiegisters |

Graph
Bus Voltage vs Time
10.0 T
¥ 7 f
e ] j?"""\w "‘\uﬁ P
= E
RN, WY
ey 7 F [T I
D_D':IIIIIIIIIIIIIIIIIIIIIIII||||||||||||||||
10 20 20 40 a0 G0 F0 a0 an 100
Time [=2c)
Shunt Current vs Time
000400 —
2 0.00075 -
= g P PP m—
gn.unnzs [ M\k V‘“ d 7 VV\ / U \L
T aTa T Y O A IIIIH‘LJII O B [
10 20 30 40 50 B0 70 g0 a0 100
Time [sec)

Power vs Time

0.005 ——
£ oo | i i 0
R . LAy
E goon 4 ”\wf‘ W\ \r/ il \Vf \yf |
ooop EL L L 1 I Y Y AN T N T T O Y O Y YO
10 20 30 40 a0 [=18] 7o g0 a0 100
Tirme [sec)
Start S!np
Continuous Continuous
Read Read
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

Whus ) I_shunt  [0.0005245 2 Wehunt 00257 W P_in W
Qverview (1] | A/D Config (2] | Calibrate (31| Scaling| Graphs| Fegisters -
i IMA219 Registers
Acldr Mame Hex Binary Decitnal
0oh Config 0x395F | 0x0011_1001_1001_1111
01h Shurt Yaltage Ox0404 | 0x0000_1010_0000_1010 0.0257
0zh Bz Yoltage 0x2682 | 0x0010_0110_1011_0010 4952
03h Pyt 0x0515 | Ox0000_01 01 _0001 _01 0 0.002602
04h Current /PG4 01470 | 0x0001 _0100_0111_11M 0.0005245
05h Full Scale Cal Ox20&4 | 0x0010_0000_1010_1010

This tab shows all the registers in
hex, binary, and analog for the
INA219.

I - Start Stop .
Read All erfte all Write e | st S Help With
Reg Edited Current Heg Read Read Cument Reg
i~ Reaister Bit Map
RST D14 BRMNG FG1 FGO B_aDC4 B_&DC3 B_ADC2
1 r 7 399F =l
T N T T S A T =
B_aADCT 5_aDC4 S_aDC3 S5_ADC2 S_abCt MODEZ MODEZ MODE? 1 ]

i b b hF R R
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¥3 INA219 EVM |:”E|E|

EvM Controls  USE Controls  Help
Vhuz (4952 W I_shunt  |0.0005245 A Wshunt (00257 W F_

Overview [1] | A/0 Config (2) | Calibrate (3| Scaling] Graphs
i IMAZ219 Registers -

in [0.002602 W

Config 0399F | C0011 1001 _1001_1111
e
O1h Shunt Woltage Ox0A0A | 0x0000_1010_0000_1010 0.0257

0zh Buz Woltage Ox2682 | 0x<0010_0110_1011_0010 4.932
03h Parver 0x0515 | 0x0000_0101 _0001 _0101 0.002602
04h Current / PGA 01470 | Q0001 _0100_0111_111 0.0005245

Full Scale Cal Ox2088 | 0x0010_0000_1010_1010

Click on a row in the register table to select the register. The
individual bits with their functional labels will show up in the
“Register Bit Map” below.

Read All | Write all wii Start top Help With
v Reg Edited Eurrerr‘:tl??eg [Zun#::duus Curﬁt;r:..ll:luus Euﬁgnl I;teg
RST D14 BRNG FG1 PG BADC4  B_ADCI  B_ADC2
1 r 7 399F =l
S I N N A T R i R
BLADC1  S.ADCA  S.ADC3  5S.ADCZ  S.ADC1  MODE3  MODEZ  MODEI o
N T I R N T
1
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 Click on individual bits to edit the “Register Bit Map”. A click on a bit will

change ‘O’ to ‘1’ or ‘1’ to ‘0.

Whuz (1,968 W

Overview [1] | A/0 Config (2) | Calibrate (3] Sealing] Graph&l Registers I

i IMAZ219 Registers -

|_shunt |0.000207

&

Wshunt 1007012

bl F_it

0.000408 W

*kd Cunflg EhE

0:399F

0x0011_1001_1001_1111
S ——

O1h == Shunt Yoltage ** 0x03F4 | 0x0000_0011_1111_0100 nomomaz2
0zh *** Bus “oltage *** Ox0OFE2 | 0x0000_1111_0110_0010 1.968

03h 5 Povver Ox00CH | 0x0000_0000_1100_1011 0.000406
04h 2 Current [PGA ** 0x0816 | 0x0000_1000_0001_0110 0.000207

i~ Feaister Bit Map
RST

o

B_ADCT

0

*** Full Scale Cal *=*

20858

0x0010_0000_1010_1010

I - Start Stop .
e | it | Cueme, | Continous | Contmious | Helo it
Reg Edited = Read Read g v
D14 BRNG PG PGD B_ADC4  B_ADCI  B_ADC2 s
I TR T N I T
5.4DC4  5.ADC3 S.ADC2 5.ADCT  MODE3  MODEZ  MODET

0

o

i

"
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43 INAZ19 EVM
EvM Controls  USE Controls  Help

A=1E

Whus ) I_shunt  [0.000207 2 Wehunt (00002 W P_in W
Overview (1] | &/D Config (2] | Calibrate (3] | Scaling] Graph&l Registers I
i IMA219 Registers
Acldr Mame Binary Decitnal
0oh #* Config #** Ox195F B 00001 _1001 _1001_1111
01h & Shunt Voltage ** 0x0000_0011 _1111_0100 o.oo1z2
0zh = Bz Yoltage = Dx0F62 | 0x0000_1111_0M10_0010 1.968
03h L T D00CE | Ox0000_0000_1100_1011 0.000406
04h 5 Current fPGA, 0x0816 | 0x0000_1000_0001_0110 0.0oozay
05h =2 Fyl| Scale Cal ** Ox20&4 | 0x0010_0000_1010_1010

Changing the bus voltage range bit from a 1 to a zero the
config register has been updated to include this adjustment.

i b b hF R R

I - Start Stop .
Read All erfte all Write e | st S Help With
Reg Edited Current Heg Read Read Cument Reg
i~ Reaister Bit Map
RST 14 FG1 FGO B_aDC4 B_&DC3 B_ADC2 TH9E »
O I ) A T T T &
B_aADCT 5_aDC4 S_aDC3 S5_ADC2 S_abCt MODEZ MODEZ MODE? ]
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3 INA219 EVM -_.I:E| e
U EElie o LISE Controls  Help “ ”
B e pee| 1€ EVM Controls” pull down menu can be
e s s o USed to save the registers to a file, or load a
Groph ' previously saved file into the registers.
*
w F
S5
E :: wfl:b -.’H-Hﬁ Y .-"“- 4 -P'-m"‘ s M ﬁ. = o l'l..i'l'|
5 s v = 7 AV ™ Al 1T Y =
.DEIII.'FIIIII 1 1 11 Itll*""f"rltlllllllllllll | ) | 1111
10 20 20 40 50 &80 70 a0 o0 100
Time (sec)
Shunt Current vs Time
0.006 -E_
< s
g 0003 £ - =
0.002 oy e #—h
O 0001 P o=t LA x g ,-‘F'"' et "‘-«’ﬂ'\ p 0L
0.000 1 1 IIIlLIJIIJIIlH-ll"'lIJIIIIIIlIII]*i‘_LH_th“r
10 20 30 40 50 &0 70 a0 a0 100
Time (s2c)
Power vs Time
iR 11 i] -
:
g -"“‘I‘x \ Vi
f.‘"ﬁ"r‘ .L.f_.}-’u/T'l L "Hf'*ﬁr-.‘r,_hsl £, ..1"T'|’ | lellﬂ
40 50 B0 70 &0 a0 100
Time (sec)
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43 INAZ19 EVM

r———— The “EVM Controls” pull down menu can also
e log data to a ‘.csV’ file. This data can be
Grooh viewed with excel.
. =
2 25
§ ﬁ - anll LA 7 ' t'ut" Y - H'LJ;
!é 10 111 1\‘.";'_1?{ "‘;‘:‘ .-"t'.l ‘.l'l L. !Jll'_._l.\'l!‘ = :‘.- 'l,l - P
: ||"r|||| | ||||l"‘fJI|r'|||l||[|||1=l.||ll*.|[|| | |
10 20 30 40 50 60 o B Q0 100
Time (sec)
Shunt Current vs Time
0.008 £
€ oo0e
§ oo — — -
a ::E: - D-H-r'.-“ v -\! Btk .-""I|l F. I'I"I"'. .""l _u_n.r-.q_“_- fa . IIII Ruflll P
o000 Bl 1% 111 |||rl||'||"u+4|\f'| IR O ™ |'-H’|||\‘_|L‘_LL b
10 20 30 40 50 &0 70 &0 a0 100
Time (sec)
Power vs Time
0100 3
0075
g -
i o a i
0,025 " e R - el
0.000 L |ir--"\|"\f‘r| ‘firh'_,‘h“r L1 |‘."r*f‘|"l" ‘“I'H-il’_ﬁ-rrﬂl*l ! if Lot
30 40 S0 G0 70 0 a0 100
Tirre (sec)
Continuous
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

Vbus (1968 b 0.000207

Qwerview (1] | A/D Config (2] | Calibrate (31| Scaling | Gra

When logging to a file select you must enter a
file name and select a folder location.

|_zhunt

3 INA219 Data ~| «@erE-

Loak in:

E
o
=)
b
=
>

by Recent
Diocuments

Current {4)

Fower W)

‘L‘ =

by [ etwiork,

Plares

oo

File name:

Filez aof type:

IN&219_Datd

|I:sv Files [*.cav)

[ Open az read-only

=
=

| Open | I
Cancel :

10

Start
Continuous
Head

Continuous

20

Stop
Read

I I I I
30 40 50 G0
Tirme [sec)

70

a0
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+3 [NAZ19 EVM

EvM Controls  USE Controls  Help

Vbus 1968 W |_s

Overview [1] | A/0 Corfig (2) | Calibraf

The “Log INA219 to File” feature logs all information
recorded in “Run Continuous Mode”.

Graph
i Bus Voltage vs Time
¥ 7 ;
= &0 ; o] j?'""'\w i "'\uﬁ e
SN T, TAVRITA
> i) o e I’
e = N N T N o N N O O O
10 20 30 40 50 ] 70 20 a0 100
Time [=2c)
Shunt Current vs Time
0.00100 -
2 0.00075 z
= 000050 e S S N G PO WPPOSE| ¥ 1
2 oonzs Y Wlcs| / WA IR
E] E j
DlDDDDD:IIIIIIIIIIIIIIII.-.‘LIIIIIIIIIIIIIIIIII L1l
10 20 30 40 50 50 70 a0 ag 100
Time [sec)
Power vs Time
0.005
0.004 £
= ™1 i 1 S0
) Taa . LAy
. T 7 1) i JA'AVITE)
D_DDD=1||||W|||||||M|||||||||||||||||V|||y||
10 20 30 40 50 &0 70 g0 a0 100
Tirme [sec)
Start Stop
Continuous Continuous
Head Read
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Bwagioew Ol

When you are done logging, select the “Log INA219 to
File” menu item again to turn off logging. Note that the
check mark will disappear when logging is turned off.
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3 Microsoft Excel - Book 1

i3] ple Edit Wiew Insert Fomat To Load the file into excel. Excel recognizes the “.csv”
NEELAg R =@ k] format.

P S %) ) @A) ) s | 9 e 3 | Y Renly with Changes,. End Review,. !

Al - £
A, B | open K| L L

" 1 Look in: | 9 INA219 Data | ~®merE-

N IMNAZ1D Data,csv

by Recent
Diocuments

= File hame: ]IN.-’-‘-.21 9 Data.csv :__! | Open I
g Filez aof type: IESV Files [* cav) _Ll Cancel
fy Mtk [ Open az read-only
Plares

A
= |

| N el o P Pl O (P S P (PR ) e R R e ¥ R RS o KSR RAR o
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Microsoft Excel - INA219 Data.csv

Eil File Edit Wiew Insert Format  Tools

R = RERE I NV A e ;l The log file contains all the registers.

R Wk Wk 22 - TAT N | ] = (@1 | ¥4 Reply with Changes,,, Eod °~HHE
Al - & Date_stamp
Previous Comment| g — [ ¢ | p | E | F | 6 | H | | | J | K| L | M

Date Stamp !DEE_REQ ZDec RegéDec RegfDec RegEDec Reg?éDec RegfDec RegSDec Reqg 1Dec Reg 1Dec Feg 1Dec Reg 10ec Reg
9/12/2008 10:15 0.010704 0.00103 B559 5202 19518 2675 5401 4256
9/12/2008 10:15 0.010716 0.00103 B559 5202 19518 2679 5401 4256
9/12/2008 10:15 0.010695 0.00103 B559 5202 19518 2674 5400 4256
9M2/2008 10:15 0.010708 0.001051 B555 5193 159818 2677 5406 4256
9/12/2008 10:15 0.010704 0.00103 B559 520 19518 2675 5400 4256
9/12/2008 10:15 0.010704 0.00103 B559 5203 19518 2675 5402 4256
9/12/2008 10:15 0.010708 0.001031 B559 5202 19518 2677 5405 4256
91122008 10:15 0.010704 0.00103 E553 5202 19818 2675 5402 4256
9/12/2008 10:15 0.010716 0.001031 B559 5199 19518 2679 5403 4256
9/12/2008 10:15 0.010704 0.00103 B559 520 19518 2675 5402 4256
9/12/2008 10:15 0.010704 0.00103 B559 5199 19518 2675 5402 4256
9/12/2008 10:15 0.010704 0.001031 B559 5200 19518 2675 5403 4256
9/12/2008 10:15 0.010704 0.001031 B559 5199 19518 2675 5403 4256
9/12/2008 10:15 0.010708 0.00103 B559 5199 19518 2677 5401 4256
9/12/2008 10:15 0.010708 0.001031 B559 5193 19518 2677 5404 4256
9/12/2008 10:15 0.010704 0.00103 B559 5193 19518 2675 5402 4256
9/12/2008 10:15 0.010705 0.00103 B559 520 19518 2677 5402 4256
9/12/2008 10:15 0.010704 0.00104 B559 5200 19518 2675 5202 4256

911202008 10:15 o -1.1E-04 alatale) Baday 2 a Ba4E1 4256
911272008 10:15 0 -96E06 alalale Bo457 P a B5455 4256
911272008 10:15 0, -0.00001 alalale B5455 2 a ata¥. s ia) 4256
911272008 10:15 0 -0.00001 alalal B5455 2 a ata¥. s la) 4256

alatale) ko489 19650 274 5405 4256
BS54 5195 19818 277 5403 4256

971272008 10:15) 0.010696 | 0.001051
89112/2008 10:15 0.010708 0.001081

oo oo o oo o oo oo oo ooooooood

(o el e Y I e e o et el LS e Ll i e Rl A e
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E3 Microsoft Excel - INA219 Data.csv

i3] Ble Edit Wew Insert Format Iools  Data
RN W= 1= W s W =W

Excel gives many possible ways of analyzing the data,

by g | q| including graphs, and statistics.

F | _.! .. | 43 _'.| |
Object2 = & =EMBED("Excel Chart.3" "™
A e e e P E e e D H | | | 4 | Kk | L | M

2 |9/2/2008 1015 0010704 0.00108 0 6559 g202 19818 W76 5401 1266
3 |9/2/2008 1015 0010716 0.00108 0 6559 s202 19818 %79 5401 1256
4 | 942/2008 10:15 0010696 0.00108 0 6559 5202 19818 674 5400 4256
5 | 9/2/2008 10:15 0.010708 0.001081 0 B559 5198 19818 b7 5406 1256
B | 9/12/2008 1045 0010704 0.00108 i B559 5201 19848 676 5400 4266
7 | 9/12/2008 10:
& | 9/12/2008 10; Dec_Reg3
9 | 9/12/2008 10:
10| 9/12/2008 10:] 005
11 | 91122008 10
12 |o2/008 10 D045
13| 8A2/2008 10 no4 el
14 | 9/12/2008 10 ( U\
16 | 9/12/2008 10:] 0035 L
16 | 9/12/2008 10 -K \ : (
17 |9ze008 10 903 ] /
18| 9M2/2008 109 o5 A
15 | 9/12/2008 10- \ (
20 | 9M2/2008 10:1 002 f I
21| 91202008 10: . \ | 5 1 ﬂ
22 | 9M 252008 10 , A / !{ ‘\
23| 912200810 o S,
24 | 971272008 10: \ l \\ \{ ]\ | k) ‘
26 | 9/12/2008 10:{ 0005 S F
26 | 9/12/2008 10: \ K/
27 | 911242008 10; d : : : : :
o lofaonog 0 122008 9422008 9AZC008 OMZ0B 9420008 OAZA008 OA2200B  9A22008  9A2/008
- TR 10415 1015 10:15 1015 1015 10416 10:15 1016 1016
30 | 9A2/2008 1075 0 -94E06 0 E553] G542 05 0 65489 1256
31 | 9/12/2008 10:15 0 -9GE-0G a 6553 G5492 2 0 65488 4266
32 | 9A2/2008 10:15 0010704 0001081 0 6553 G548 16930 76 5404 4266
33 | 9A2/2008 1015 0010716 0001081 0 B559 s200 19810 %79 5403 1266
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