


TI Programs
@ SetProgram Access and Defaults
B2 Windows Catalog

Click on
INA209EVM

Click on All
Programs

®
L

Internet Explorer
LapLink Gold 11.5
l\z"léggsoft Office Pow
-

Disk Defragmente

Paint

[

Windows Update
Protel 99 SE

Accessories

Administrative Tools

[

BlackBerry

Bluetooth

Citrix ICA Client
Connected

Dell Accessories
Games

hp color LaserJet 3700
iPass

LapLink Gold 11.5
Microsoft Office

Real

Roxio

Startup

Symantec Client Security
Wave Systems Corp
WebEx

Adobe Reader &

a Internet Explorer
Q PowerDVD
& RealPlayer

Remote Assistance

Texas Instruments ESP v3

Camtasia Studio 4
iTunes

Protel 99 SE

QuickTime

Tina 7 - Classic

LISE Template

#’j Apple Software Update
G IMAZ09 EvM

Click on INA209EVM
(executable)

k| . IMAZ05EVM
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. [NAZD9 EVM

Whiig one

EVM Controls  USE Controls  Help

W

E sternal Controls

This is the

screen that you

should see on
start up.

|_shunt D.ﬁ. YVehunt | ooom W

BEE
2 e

On aff ‘
Vs
YVoltage)
Win- Critical m
Cwerlimit 1
Wyarning ﬁ
AD 120 Address [Hesx Convert o
40
X GPIO ()
< ||T
Read All | Write All [:unst::ll.ltuus Eunst::ll.::uus
Reg Edited Read Read




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 =10 x|

IJSEB Communications problem! Check your cable connections and presz 'Tiy Again' to continu

The "Abort Program' option will close the software.

, Fiun Without USE; Put ,
Try Again UEE i s Ahort Program Set Addrezs and Try Again
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Fix for common problem.

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.

. USB Comvmunication Problem

IJSEB Communications problem! Chec

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

The "abort Program' option will close b

3. 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

About Jurmper
S ettingz

—
=
- L —

Set Addresz and Exit
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Fix for common problem. ~ Whatisalegacyaddress 1ol x]

F-:ur unlts u:alll:urateu:l I:uefcure 3/1/08 uze 'Legacy’ addreszes.
=12 sbelow forlocation of calibration tag.

341408 use standard addresses.

01234 - 0R1237.

ahge iz Ox2F30 - Ox2F33.

ed ko prevent conflicts with ather devices.
techrically the product 1D,

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.

i x
— Set USBE Address —Addrezz Type

Jumpd [MSB]: Iﬁ

Jumphb [LSE]: IF

MuyPraductD = 1234h What iz &
Legacy Addresz

About Jurmper
S ettingz

Ilze Legacy
I Addrezzes

Check the CAL Date.
Before 3/1/08 Uses
Legacy Addresses.

= LOMLED WD

Set Addresz and Exit |




Fix for common problem.

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

isj. USB Communication Problem =10 x|

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

The "Abort Program' option will close the software.

: | Runwithout USB: Put :
Try Again UEE i s 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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Whiig one

EVM Controls  USE Controls  Help

W

E sternal Controls

This is the

screen that you

should see on
start up.

|_shunt D.ﬁ. YVehunt | ooom W

BEE
2 e

On aff ‘
Vs
YVoltage)
Win- Critical m
Cwerlimit 1
Wyarning ﬁ
AD 120 Address [Hesx Convert o
40
X GPIO ()
< ||T
Read All | Write All [:unst::ll.ltuus Eunst::ll.::uus
Reg Edited Read Read




im. [INAZO9 EVM
EVM Controls  USE Controls  Help

Wb | (= | i | shunt |'| .-’-'-. "Jshunt [0 . P in |‘| W

E sternal Eu:untrculs

f On 0ff

Stepping through tabs 1-7

allows full configuration of Vins (Sjjp?plar
Alert

the INA209. Woltage)

SMEUS

Creerlimit

@
in- Critical m
5
O
||T

Warning
.
GMND = AD 120 Address [Hes Convert
40
-
GMD - A GRIO {1 \J

Read All | Write All Start £z

Continuous Continuous

Reg Edited Read Read




Changing graphical controls on tabs 1-7 will change the corresponding bits in
the registers. Changing bits in the registers will change the coresponding
controls on tabs 1-7.

IS me -
EVM Controts  UGE Controks Help
o FE] v e (A v f@E v e fE % W BB ¢ ke fmJh e fEm vtk @ W
varvias (1] [T Doy 1] Cattraie (1] | ‘wiarring ()] vt 2] Cobcad Pk iy | 2848 a7 | Scaing Divarvinw | g | Fogotnas | verviee (11| AMD ok (21| Calbeebe (31 Wering [4]] Dverir [51] Citicel Faull 51 | 5MB atert 71 | Scairg Dvesviers | Gragh [ egies |
&/ Confiualion
ke Pl [ By Tieginnl
Oh D011 M _1Ili_|1l1
ﬂ Q00 0 _10n 0_0000
S Wollpe Shal AT
AlHnups Corligurplien (] Ehint Vollage 5 | w00 _0000_Ho_od
| e o B viakign UFAZE_| B 1900 _no_1 00
Z i Parerer Ty | Torn_nn_i010_on11
e B men 2| 106 g 1B = ] Currend | PR, D0 | Da000_Do00_1100_on |
&/ Corwertes Mods in Stk + Pak TR _| TN D0 _T i 1900
.E.m i Sl « Panks PR | 11811111180
. B OHh Bl ' Wl Pt DFASE | w11 1070 _1i00_1 000
5§ Eur oage. Cortrwecu 2] A Bus Y Low Fask AT | A1 DT _1 B0
B Parser Prosk TeCCE_| Toes_0000_1100_0 10
h Shinll #iNeang W00 | w0000 000 D000 _ D000
e mn [ sunaneg 03| 00 000K 300
B B Prwer Vismirg D00 | 08000 _D0eh0_0a0s
— W OFh Bl Dhatd ol Wi DWO000 | Dw0000 000 D000 _ D000
Bus Yollge Basz )
. in Exe L Vebagt Wiming D000 _| D00 OOR0_U00_R
11h Powwres Cryeviemil D000 | e ON01_DOMN) _OAH] 0N
13 i Craier ollages Cenarimd D000 | 0000000000 _ 0000
m_ [ Eam L abign Gk el e ]
D e AL 1dh Crilosl DACE o0 | (MO0 UM () _ (0N
150 Crlical DAL= 0000 | D0000_[000_D0_000D |
[ Fulgess oW TR0 | D000 _D00_C0
Roaad All | Wiite all Wit Thast e Halp Witk
Req | Edited | Cumont Reg | S | SR | Cunent ag
& . Flagiber B Hap
Read M| Wike 3| 2%, | cottto | o e we M M aee mOo L
Do g Rl

[
Bl CADCA  SADCY  DADLD  S_ADC WDE2  MDET g
[+ % "
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im. [INAZO9 EVM
EVM Controls  USE Controls  Help
Whiig | one | i

E sternal Controls

 Overview [11 | &/D Config (21 | Calibrate (31 | ‘warring (4]] Dverlimit (51] Crif

The over view tab has

power control. Press “On”
and “Off” and watch the

LEDs.

“Wahunt | Dooo n

BEE
2 e

Lt [G] l SHE Alert [7] l Scaling Owverview l Graph] Reqgisters l

Wg

Read All
Reg

Yin+ (Supphy STEgS m
Voltage)
Win- Critical m
Cwerlimit 1
Warning ﬁ
AD 120 Address [Hesx Convert o
40
A1 GPIO ()
Write All c Start - St!ﬂﬂ
Edl_l_ed un&l::gus Dllg‘ler:.:jﬂus
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Vdut LED will light




. [NAZD9 EVM El @| rz'

EVM Controls  USE Controls  Help

INA209 Did Not Acknowledge!

Qverview (1] | 4/D Config (2] | Calibrate (3] | Warming (41| Overlimit (51] Critical Fault (51 | SMB &lert (7) | Scaling Overview | Graph| Registers
External Controlz

On [ ff
This control allows you to set L : SS";DW SMBUS q
different I2C addresses. Voltage) Alert k
Normally, it should match the N /j
: . 1- Critical L
jumper settings.
Overlimit 1
l Warning ﬁ
P
L = AD 120 Address [Hesx Convert o
41
b X A1 GPIO ()
"
Read All| wirito All | St | Sep
.__Reg | Edited Read Read
412




idres=s Select Input

The default I2C address jumper setting is
A0 = GND, A1=GND.
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im. [INAZO9 EVM
EVM Contrals  USE Controls  Help

INA209 Did Not Acknowledge!

E sternal Controls

On Off
Change t_he address_ so that it’s different st | — q
then the jumper settings an press “Read nigé’; Alert \
All Reg”. The error message “INA209 - q
Did Not Acknowledge!” should appear. i .
Owverlirmit 1
Warning ﬁ
[
i L AQ 120 Address [Hex) Convert o
41
e = A GPIO (i)
7
ReaW All| write All | _ Stat | Stop
......... Reg Edited DHHI:::IIUS Read
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w [NAZO9 EVM EI E' E'

EVM Controls  USE Controls  Help

Whiz |_|:||:|E | W |_shunt D.ﬁ. YVehunt | ooom W P in D iy

E sternal Controls

On 0ff ‘

The inputs to the “Convert” pin and m

the “GPIO” pin are controllable from

this tab. Click on the number to Critical ﬂ
@

SHMELUS
Alert

change it from ‘0O’ to ‘1’

Crverlimit
Wa |
. \
GMD - Al |2C Address [Hex) Co I
4
- Nl
GMD - A1 GPIO \\ { 1 \‘I

—O
Read All | Write All Start Stop

Continuous Continuous

Reg Edited Read Read

A15



You can see the state of the Convert”
and “GPIO” pins on the PGA308. Note
that a logic low turns on the Led.

s
-

.f.....-.-,f':'.

it

lﬂl EEREEEE lrl
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. [NAZO9 EVM
EVM Controls USB Controls  Help
Vbhuz [ W | shunt ICI A,

The “A/D Config” tab allows full
configuration of the A/D converter.

Overdiew [1]
A0 Configuration

Shunt Yaltage Shunt &40
Attenuator Configuration
| div 1 (40miv max) v | Ibit, 1avg, B4u5 |
— &/D Converter Mode S hunt
Yoltage

| Paower Down j I:I

Busz
Yoltage

Bus Yoltage Busz &/D
Atteruator Configuration D

s

16 FSR > b, 1 avg 8405 v

Read All | ‘Write all Eur?t:::.ltuus EunSt:r?Euus
Reg Edited Read Read
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Whg I L

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |

A0 Configuration

Shunt Yaltage
Altenuator

Shunt &0
Configuration

The “Shunt Voltage” input has four
different ranges.

| div 1 [40mi maw) |

>

— | div 1 [40m max]
div 2 [30mY max]
| divv 4 [TE0mY ma]

Bus Yoltage
Altenuator

,

16V FSA >

hit, 1 avg. 3405 ﬂ
A/D Corveerter Mode S hunt
| J Yoltage
FPower Down - I:I
jli.i Bus
D — Yoltage
Lz
Configuration D
3bit, 1avg 8405 |
Read All | Write all Start Stop
. Continuous Continuous
Reg Edited Read Read
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |

A0 Configuration
The “Shunt Voltage” gets it's own A/D
resolution and averaging configuration.

Shunt Yaltage Shunt &40
Attenuator Configuration
| div 8 [320m ma: v | Ihit, 1avg 45 v b
| Sbit, 1avg B4US  AfA &40 Converter Mode
10-bit, 1 avg, 148u5 Shunt
11-hit, 1 avg, 276US Yoltage

12-bit, 1 awvn, |F'n:nwer Do j

12-bit, 1 avg, B32u5 I:I
12-bit, 2 ava, 1.06mS _
12-bit, 4 avg, 2.13m5
12-bit, 8 avg, 4.26m5 %

A

Buz
Yoltage
Bus Yoltage Busz &/D

Atteruator Configuration D

16 FSR > 12, 1 avg, 532u5 v

Read All | ‘Write all Eur?t:::.ltuus EunSt:r?Euus
Reg Edited Read Read
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |
A0 Configuration

Shunt Yaltage Shunt &40
Attenuator Configuration

| div 8 [320m ma: v |

The “Bus Voltage” input has two -

different ranges. Voltage
S

s

Bus
Yoltage
Bus Yoltage Busz &/D
Atteruator Configuration D

12bit, 1 avg, 53205 |

Read All | ‘Write all Eur?t:::.ltuus EunSt:r?Euus
Reg Edited Read Read
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |
A0 Configuration

Shunt Yaltage Shunt &40
Attenuator Configuration

| diiv 8 [320mY mar_» |2 - B i N
_ | The “Bus Voltage” has it's own o

configuration. Voltags
S

jli.i Bus

Yoltage

Bus Yoltage Busz &/D L
Atteruator Configuration D

12bit, 1 avg, 53205 |

Read All | ‘Write all Eur?t:::.ltuus EunSt:r?Euus
Reg Edited Read Read
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. [NAZD9 EVM

EVM Controls USB Controls  Help

Whg I L

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |

A0 Configuration

Shunt Yaltage
Altenuator

| div 8 [320m ma: v |

There are many different modes of A/D operation.

Most applications use the “Shunt & Bus Voltage,
Continuous” mode.

Bus Yoltage
Altenuator

FPower Down

Shunt Yaltage, Triggered

Bus Yaoltage, Triggered

Shunt & Buz Voltage, Triggered
ADC off [Dizable)

Shunt Yaltage, Continuous Bus
Bus Voltage, Continuous Yoltage

|124it, 1 avg, 5305 )
A/D Corveerter Mode S hunt
| J Yoltage
Power Down - I:I

Buz &/D
Configuration

I FSA >

12bit, 1 avg, 53205 |

Read All | ‘Write all Eur?t:::.ltuus EunSt:r?Euus
Reg Edited Read Read
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. [NAZD9 EVM

EVM Controls USB Controls  Help

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |
A0 Configuration

Shunt Yaltage Shunt &40
Attenuator Configuration
| div 8 [320m ma: v | 124bit, 1 ava, 53205 |
— &/D Converter Mode S hunt
Yoltage

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

Edited”. This will copy the changes .
into the INA209 registers. okage

o]

| EE—

32V FSR > 12t \ava. 53205 ~|

Write all Start Stop
. Continuous Continuous
Edited Read Read
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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)
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Vbhus [ 004 W | shunt D.ﬁ. Yahunt [ oonnz Wy P in ICI W

Overview [1]| £/0 Canfig [2]| Calibrate (3] | Waming (41] Overlimit (51| Critical Fauk (51| SMB lert (7] | Scaling Overview | Graph| Registers |
A0 Configuration

Shunt Yaltage Shunt &40
Attenuator Configuration
| div 8 [320m ma: v | 124bit, 1 ava, 53205 |
— &/D Converter Mode S hunt
| Yoltage
Shunt & Buz ” IFLiou: 00003

Press read to get results for the — |
“Shunt Voltage” and “Bus Voltage”. Q.é

Buz

Yoltage
Bus Yoltage Busz &/D

004

Attenuator Configuration

WFSR v Y12t Tava Br2s ]

}

Read All|| Yvrite all Start Stop
. Continuous Continuous
.......... Reg dited Read Read
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i INAZ0D E¥YM

EVM Controls  USE Conkrols

YWhus  [9.885 Y

Owerview [1] I A/0 Config [2]

Help

alibrate (3] || ‘waming (41| Overlimit (5)] Critical Fault (5) | SME Alert (7] | Scaling Dverview

M
— Initial Calibration [ Compute Full 5 cale Cal Rea)

Wehunt 00022 W

bl ax Buz Wolkage

ki ax Shunt Yoltage

m v
i v

oz Ohmz

Hshint

Enter Shunt Resistance

tax Ffzzible Cument
M ax Frpected Current

Enter a value

I
[ A

Enter Max Expected Current |

for Rshunt -

ticr]

hdaw Current LSE
[12 bit Besalution]

Enter Current LSB

| | &bt

| | &/Bit
[ A

Enter Current LSB |

Calibration Feg

b aw Shunt Yoltage
Before Current Owerflow

k ax Current
Before Overflow

Power LSE

bl & Power

s =1
I:I b [Mate]
s L]
|:| W/ At
[ v

— Second Calibration

Eread nitial Cal Currert

IMA209 Pre Second
Cal Current

teazured Shunt Current

Compute Hew Full Szald
Head Post Second|/Cal

Prior to calibration
the power value
reads zero.

g

[MA209 Post Second

L]

Cal Current
Ik Hesx
Mewe Calibration Beg | | |
wWrite all Read All
Edited Reg
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% INAZ0D E¥YM

EVM Conkrols  USE Controls

Yhuz  [9o00 i

Owerview (1] I A/D Config [2]
— Initial Calibration [ Compute Full5cale Tal Req)

bl ax Buz Yoltage
ki ax Shunt Yaltage

R hunt

Help

Wehunt (00032 i

=10l x|

2 —

alibrate (3] | “warring (41| Overlimit (5)| Critical Faul (5 | SME Alert (7) | Scaling Overview | Graph| Registers |

N
]

[ Ohmg

I ax Poszzible Clirrent

bl aw Expected Furent

Enter Shunt Resistance

]
|—f-‘«

Press the “Enter
Shunt Resistance”
button.

Calibration Req

bl aw Shunt Yoltage
Before Current Owerflow

b & Current
Betore Overflow

Power LSE

bl ax Powwer

= debasnt nected Cument |
| Asbit
| AsBit
tm &.7hit
Enter Current LSEB
It Hex

| | |
[ I¥
| e |
[ ] wn

[ I

[Mote]

— Second Calibration

Bead |mnitial Cal Currernt |

[MA209 Pre Second
Cal Current

teazured Shunt Current

Campute Mew Full Szale Calland
Fead Fozt Sezond|Cal Eurrent

]
—

[MAZ09 Post Second

L]

Cal Current
|t Hex
Mew Calbration Beqg | | |
Write all Read All
Edited Reg
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Yhuz  [9990 i |_shunt D.ﬁ.

Yehurt  [0.o03a2 ) F_in D )

Overview (1) | 4/D Corfig (2] [Calibrate (31 § Waming (4] Overimit (5)| Critical Fault (51 | SME Alert (7] | Scaling Overview | Graph| Registers |

— Iritial Calibration [ Compute Full Scale Cal Req)

b ax Bus Walkage W
b ax Shunt Yoltage 0.3z W
Fshunt oz Ohrms

Enter Shunt Rezsizstance |

b ax Possible Current A
hd ax Expected Current IED &

Enter the maximum expected
current for your system.

This must be less then “Max

.

:| bt
:| A7Bi

Possible Current”. |

It Hex
Calibration Reg | | |
b aw Shunt Yaoltage
Before Current Overflow I:I W [Mate]
bl @ Current | | A |

Befare Overflow

FPower L5E I:I W Abit
bl aw Power |:| W

=10l x|

— Second Calibration

Fead [nitial Cal Eurrent |

[ ]
—

IMA209 Pre Second
Cal Current

teazured Shunt Curent

Compute Hew Full Scale Cal and
Fead Fost Second Eal Cumrent

[ ]

IMA209 Post Second

Cal Current
[3ls Hex
Mew Calibration Reqg | | |
Write all Read All
Edited Reg
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4id INAZD9 E¥YM

EWM Controls  1USE Controls  Help

Yhus |9 009 i

Overview [1] I A/0 Config [2]
— Initial Calibration [ Compute Full Scale Cal Req)

bl ax Bus Woltage
b s Shunt Yoltage

R zhunt

Vshurt [0 noz3 ) F_in D )

alibrate (31 || Wwarning (41| Overlimit (5)] Critical Fault (5] | SME lert (7) | Scaling Overview | Graph| Registers |

ER
= v

ooz Ohmz

Enter Shunt Resziztance |

bl ax Poszible Current

bl ax Expected Current

A
IEIZI A

kit Current LSE
[15 bit R ezolution]

bl ax Current LSE
[12 bit R ezolution]

Enter Current LSB

Enter Max Expected Current

1.831m

[14.652m
[ A

Enter Current LSE |

| Azbit

| a/Bit

Calibration Reqg

bl ax Shunt YYoltage
Befare Current Oyverflow

bl & Current
Befare Owverflow

Power LSE

bl & Power

[3ls Hex

v e

| [&5 ]

] wn
[ ¥

— Second Calibration

Fead/lnitial Cal Eurrernt |

L
—

IM&Z09 Pre Second
Cal Current

teazured Shunt Current

Eampute Mew Full Seale Calland
Fead/Fost Second Call Cumrent

L

It Hex
Mew Calibration Reg | | | |

IM&Z09 Post Second
Cal Current

=10 %]

N Press “Enter Max Expected

range below.

Current” to compute the resolution

Edited Reg
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4id INAZ09 E¥M

Overview (1] | /D Config (21 |Calibrate (31 | Warring (41| Overlimit (51| Critical Fault (5] | SME Alert (71| Scaling Overview | Graph| Redisters |

YWahunt |0 00323 W

EWM Controls  USE Controls  Help
Whuz W |_shurt ICI.&
— Initial Calibration [ Cornpute® =]
b ax Bus Waltage W
bl s Shunt WValtage W
R zhunt oz Ohrig

Enter Shunt Resistance |

Max Possible Current 160, A

|En A

Enter kM ax Expected Current |

M ax Expected Current

=10l x|

I

F_in

— Second Calibration

Fead/lnitial Eal Cumrent |

IM&Z209 Pre Second
Cal Current

teazured Shunt Current

Campute Hew Full Seale Ealland
Bead Post Second Eal Eurent

L ]
—

IM&Z209 Pozt Second

[ ]

Cal Current
kit Current LS B i il
15 bt Resolution] [1.831m | &sbit New Calibration Reg | |
bd & Current LSB .
(12 it Resolution] [14.652m | 7B
Enter Current LSE Ign-‘ &bt
Enter Current LSE Write all | Read All |
Lol [

[3ls Hex
Calibration Reg I:I I:
bl s Shunt Woltage [Mate]

Before Current Owerflow I:l v

Power L5SE

Enter Current LSB.

Choose a value close to “Min Current
LSB” for best resolution.

Befare Overflow
|
|

M ax Power
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4 INAZOD E¥YM
EVM Controls  USE Controls

Whuz  |g880 W

Help

Overview [1] I A/D Config [2]
— Initial Calibration [ Compute Full 5cale Cal Req)

b ax Bug Waltage
kax Shunt Yoltage
R zhunt

Ent

|_shunt  [1.55E L)

albrate (31| warring (41] Qverimit (51| Critical Fault (5] | SMB alert (7) | Sealing Overview | Graph| Registers |

F_in

Wehunt  |0.0033 i

EE

y
ooz Ohms

er Shunt Resistance |

tdax Poszible Cumrent

tdaw Ewpected Current

Enter

g
|sn &

b ax Expected Curent |

tdin Current LSE

S

[15 bit Resolution] [1.831m | At
tdax Current LSE .
(12 bit Resolution) [14.652m | 4Bt
Enter Current L5B |2m A/bit

Enter Current LSE

=10l %]

16.44 W

— Second Calibration

Fead Initial Cal Current

IMA209 Pre Secand
Cal Current

Meazured Shunt Current

Compute Mew Full Scale Cal and
Fead Post Second Cal Current

[ ]
e

IMA209 Post Second
Cal Current

Irk

[ ]

Hewx

Mew Calibration Reg |

)

Calibration Reg

tax Shunt Woltage
Before Current Owertlow

P aw Current
Betore Overflow

FPower LSE

bd & Poweer

It Hex
10240 2800
0131063 W [Dverflow

Paozzible]
B5.534 A 7FFF
40.000m W bt
2097k bt

Press Enter Current LSB.

This will compute the values below.

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

431



4 INAZOD E¥YM
EWM Controls  USE Controls  Help

Wehunt  |0.0033 i F_in 1E.44 W

Overview [1) | &/D Config (2) || Calitrate (3) || warring (4)| Overlinit (51| Critical Faul (5) | SMB &lert (7) | Scaling Overview | Graph| Redgisters |

Whus (9888 i I_shunt  [1.556 A
— Initial Calibration [ ComputSSemiSemeEe R eg)
b ax Bus Yoltage Y
kax Shunt Yoltage i
R shunt ooz Ohrns
Enter Shunt Resistance |
tdax Possible Current &
Max Expected Current IED &
E nter b ax Expected Cument |

tdin Current LSE

=10l %]

— Second Calibration

Fead Initial Cal Current |
IMA209 Pre Secand

Cal Current I:I
Meazured Shunt Current I

Compute Mew Full Scale Cal and
Fead Post Second Cal Current

[ ]

Int Hex
Mew Calibration Reg | | |

IMA209 Post Second
Cal Current

“Calibration Reg”.

The goal of the calibration was to
compute the “Current LSB” and the

[15 bit Resolution] [1.831m | At
tdax Current LSE .
(12 bit Resolution) [14.652m | 4Bt
Enter Current L5B |2m A/bit
Enter Current LSE
It Hex
Calibration Feg [10240 2800 =

Before Current Owertlow ﬁ § !EE ki 1R
Paozzible]
P aw Current

Betore Overflow B5.534 A 7FFF
FPower LSE 40.000m

W bt
b & Power 2 097k W
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i INAZOD E¥YM -0 =|

EVM Controls  USE Controls  Help

Yhuz  [9092 W |_shunt |1 B4R B, YWehunt 000231 i Fin [1552 W
Overview [1) | A/D Corfig [2]| Calibrate (3] !Warning ()| Overlimit (5] Critical Fault (5) | SMB Alert (7) | Scaling Overview | Graph| Registers |
— Iritial Calibration [ Compute Full 5cale Cal Beg)
—5Se
bl ax Bus Woltage W
/ Read Initial Cal Current
kaw Shunt Yaoltage W
209 Pre Second
Rshunt ooz Ohms | Comert I:I
Enter Shunt Resistance | / Measured Shunt Curment I—
b ax Possible Current &
Compute Mew Full Scale Cal and
b aw Epected Curent IEEI— A Read Post Second Cal Current
IMAZ09 Post 5 d
Enter Max Expected Current | Cal EurrenDtS S I:I
v 4 l It Henx
. . v Calibration Reg
A second calibration can be used to | |
improve the accuracy. Press the

“Read Initial Cal Current” to start the
second calibration.

prite all Read All
Edited Reg

[3ls Hex
Calibration Reqg |‘| 0240 | |28I]I:I |

kM ax Shunt Yolkage
Before Current Overflave [0-131068 Y ((vertlow

Pozzible]
hdaw Current 4
Before Overflow |55-534 | FFFF |

Pawer LSE A0.000mm et Shit
b aw Poser 2 097K, W
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133.44 W

&id INAZDD E¥YM
EWM Controls  USE Controls  Help
Yhus Y |_shunt [24.328 &, Wehunt  [0.p4e74 Y P_in
Overview [1] | &/D Config[2) [Calibrate (31 | Wamning (41] Overimit (5)| Critical Fault (8] | SME &lert (71 | Scaling Dverview | Graph| Registers |
— Initial Calibration [ Compute Full Scale Cal Req]
— Second Calibration
Max Buz Yaoltage i
Fead [rhitialCal Curremnt
b ax Shunt Yaoltage i
IMAZ09 Pre Second
R shunt ooz Ohmz Cal Current

Enter Shunt Resistance |

A
IEIZI A

Enter b ax Expected Current

bl ax Pozzible Current

bl & Expected Current

teazured Syt Current

—

Campute Mew Full Szale Cal and
Fead Pozt Second Cal Current

This value (e.g. 24.38A) was
measured using the initial
calibration.

Enter Current LSE
It Hex
Calibration Reg
gd;zr?ahgﬂrtrgr?tltaﬂirﬂuw ki ED\;E{EET
Betue Dumtion A
Fower LSE Wi bt
M ax Power )

o
|M&209 Post Second
Cal Current
[3ls Hex
Calibration Reg | | |
write all Read All
Edited Reg
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&id INAZDD E¥M

EWM Controls  USE Controls  Help

vous v

Overview (1] | 44D Config(2) | Calibrate (31| Warming (4] Overlimit (51| Critical Fault (51| SMEB &lert (7) | Scaling Overview | Graph| Registers |

|_ghunt |24 38 B,

YWshunt (004874 Y

=10l x|

Flin  [199.44 W

— Initial Calibration [ Compute Full Scale Cal Req]

M ax Bus Waltage i
b ax Shunt Yoltage i
R zhurt ooz Ohrnz

Enter Shunt Resistance |

A
|EIZI A

Enter bMax Expected Current

td ax Pozzible Current

bl ax Expected Current

bdin Current LSE =

— Second Calibration

Fead [ritial Eal Eurremnt

[M&209 Pre Second
Cal Current

b eazured Shunt Current

& Mew Full Scale Cal and
ead Pozt Second Cal Current

[ ]

Co

IM&209 Pozt Second
Cal Current

| >
/ Int Hex
] . ol alibration Reg | |

to measure the shunt current.

Use an external precision ammeter

ILIII

Enter Current LSE |

[3ls Hex
Calibration Req 10240 2800
bl ax Shunt Yoltage
Before Current Overflow |0.131058 ki Euiz{gi?r
bl & Current
Befare Oyverflow B5.534 A 7FFF
Power LSE A0.000m W bk
bl & Pover 2.097K, i

Write all Read All
Edited Reg
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&id INAZ09 E¥M

EWM Controls  USE Controls  Help
Yhusz Y I_shunt  [24.33 A

Owerview (1] I A/0 Config [2]

F_in

Wshunt 004874 Y

— Initial Calibration [ Compute Full Scale Cal Reg)

Max Bus Yaolkage i
bl s Shunt Woltage i
R zhunt ooz Ohrig

Enter Shunt Resistance |

b ax Pozsible Current &
b ax Expected Current IED A

Enter b ax Expected Current |

tin Current LSE
[15 bit Rezolution]

[1.831m |

14.652m é &/Bit

bd aw Current LSE
[12 bit Rezolution]

=10l x|

133.44 W

talihrate (] |I'W'arning (41| Overlimit [5)] Critical Fault (51| SMB Alert (71| Scaling Overview | Graph| Registers |

—Second Calibration

Bead mitial Cal Eurrent

IMNA209 Pre Second 24 38
Cal Current _
Measured Shunt Current |23_5|

ompute Mew Full Scale Cal and
FRead Post Second Cal Current

v IM&Z09 Pozt Second
Cal Current

Int

[ ]

Hesx

Mew Calibration Beqg |

Pressing this button will adjust the
Calibration register to correct for the

difference between the INA209
measurement and the precision
measurement.

Write all
Edited

Read All
Reg

R N
Befare Overflow |55-534 | A | FFF
Power LSE AL O00rm W bt
bl & Power 2 097K, W

436



4i} INAZ09 E¥M . =10l x|

EvM Conkrols  1JSE Controls  Help

Yhus Y I_shumt 23 484 2 Wihurt [0 04874 W Pin [19208 i

Overview (1] | A/D Config(2) Calibrate (3) | warring (4]] Overimit (5)] Crtical Fault (5] | SMB adert (7) | Scaling Overview | Graph| Registers |

— Iritial Calibration [ Compute Full Scale Cal Req)
— Second Calibration
Max Bus Yoltage Y
Headlhitial Cal Curremnt
Max Shunt Woltage W
I
Note that the INA209 now reads —

Meazured Shunt Current

close to the precision ammeter.

P e
~ Carmpute Mew Full Seale Cal and

I ax Expected Current IED B wwt Second Cal Curent

IMAZ09 Post 5 d
Enter Max Expected Current | Cal Eunenctls sl
bin Current LSB =
15 bit Rresalution] [1.831m | &bit New Calitration Reg [a870 (B |
bl aw Current LSE .
(12 bit Fresalution] [14.652m | /B P
Enter LSE |2,-,-,— A/ bit
write all | [ Road Al
| Edited Reg
nit

Calibration Reg |1|:|24|:| |

tax Shunt Woltage

Before Cumrent Overflow |0-131068 Y b =

Pozzible

b ax Current BN
seeOvibn 55418 | Note that the INA209 calibration
Fower LS8 vtk register was adjusted.

taw Power 2 097K, i’
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. INAZO9 EVM
EVM Controls  LUSE Controls  Help

Ybouz | 9.53F Y I_shunt | 19281 A Wehunt | 1926 Y F_in 1.837 i

Overview (1] | 4/D Config (2] | Calibrate (3] |warning (4] ||0verimit (5)] Crtical Faul (8] | SME &lert (7] | Scaling Overview | Graph| Registers |

E nter the ‘W arning

Power warning | g I
Paner —

Yhuz Over

Walkage Warming | [ I
]

Whus Under
Yalkage 'Warning a

Programm skl e Folarity Warning
Delay

|
[=]
;

Latch 1
: R 0
Vhus | 9.536 —t [ x| Jactive Low ~| ol = Erﬁ;ﬁ

L I
Shunt VYoltage
Paoszitive Warning | S

Shunt Voltage | 1925 1

Shunt Yoltage Ii
Megative \Warning 0

Shunt Yaoltage | 1926 — L

Read All | ‘Write all Eunﬁt::::uus Eur?t::::uus
Reg Edited Read Read
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Whg g R4 L

|_zhunt 19291 il

Wshunt | 19233 i Plin  [1.8402 b

Overview (11| A/D Confia (2] | Calibrate (3) | Waming (4] | Overlimit (51| Critical Fault (51| SMB alert (7] | Scaling Overview | Graph| Registers |

Enter the ‘Warning

Power Warming | 2
Power 1 8402 S

YWhig Owver

Woltage Warming | 0 I~
=z —
Whus Under
Yoltage YW arming 0
Vs

Shunt Yalkage

Fozitive “Warming | 0
Shunt Yaoltage | 19293

Shunt Yalkage IEIi

M egative YW arming

Shunt Yoltage | 19293 N

¥

‘ [=]

The “Warning” tab allows you to set the
warning alarm trip point for power, bus
voltage, and shunt voltage. If the A/D
conversion result exceeds the alarm trip
point, the comparator output will go high.

\

=]
I

|

.....................

....................................

...........

Edited

write all

ngéaerran;able Folarity Warning
. e Latch _I,:I/’_|j|
- - - Enable Litput
||:| J I.ﬂ'-.ctwe Low = " Enable
Start Stop
ontinuous Continuous
Read Head
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Programmable Delay — the “Warning” output cannot be set until after this delay.
This can be used to prevent short term glitches from setting the alarm

Polarity — sets the “Warning” output as active high or low.

Latch Enable — Will force the output to stay in the alarm state untill the alarm is
reset. The alarm is reset by reading the INA209.

Output Enable — This allows the “Warning” pin to function. If the “Output
Enable” is not checked (set to 1) the output will stay in high-z.

y

Whuz Ower
Woltage Warming | 0 -
= — 7 b
P b i .
Yhus Under mgéaerra?a g Gl Warning
Yoltage YW arming 0 I IE L Latch
L = atc -
bus [354 — T 1 Output E
— |EI ﬂ Active Low -+ Enable | = Uutpu
| = Enable
Shunt Yalkage
Fozitive “Warming | 0 _ |
Shunt Yaoltage | 1929
Shunt Yalkage Ii
M egative YW arming 0 IE
Shunt Yoltage | 1329 |
Read All | |Write all Start Stop
. {1 Continuous Continuous
Reg || Edited | "~ Read Read
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. [NAZD9 EVM

EVM Controls USB Controls  Help

Whg g R4 L

Enter the ‘Warning

Power Waming |
Power 1 8402 S

YWhig Owver

Woltage Warming | 0 I~
b —

Whus Under
Yoltage YW arming 0
veus 1

Shunt Yalkage

|

(=]

‘

Fozitive “Warming | 0 S
Shunt Yaoltage | 1929

¥

Shunt Yalkage Ii
M egative YW arming 0 IE

Shunt %oltage — L

....................................

§F{ead AII§

................................

|

|_zhunt 19292 il

Yihunt | 1929 L
Overview (11| A/D Confia (2] | Calibrate (3) | Waming (4] | Overlimit (51| Critical Fault (51| SMB lert (7] | Scaling Overview | Graph| Registers |

P_in

1.8402 W

A logic low on the “Warning” pin
will light the “Warning” Led.

write all
Edited

Proframmatle Folarity
Drelay
|EI ﬂ Active Low ¥ |
L ]
LE

Start

ontinuous

Read

Stop
Continuous
Read

arning

=

Latch
Enable

_,/_@
v Cuitput

Enable

NN




. [NAZO9 EVM
EVM Controls USB Controls  Help

Whg g R4 L |_zhunt [ 19291 il Yihunt | 19293 L P_in 1 8402 W

5] Critic:al Fauilt [E]] ShB Alert [?]] Scaling Dverviewl Graph] Hegistersl

Overview (11| A/D Confia (2] | Calibrate (3] | waming (4]

Enter the Owverlimit

Pawer Ower Limit |E| — -
—

Whus Ower Voltage Linit | 1] —-

Whils _95"-1- [
Polarity Ower
Limit
: | Latch
Yhuz Under Yaltage Limit | O - IE Active L v | —[ Ei;ble _/Iglrutput |j|
Whus P " Enable

The “Overlimit” tab allows for the configuration “Overlimit” alarm. This
tab functions the same as the “Warning” tab. In applications “Overlimit”
Is used for more severe conditions.

Read All | Write all unsl;::l.lltuus Emﬁ::suus
Reg Edited Read Read
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. [NAZD9 EVM

EVM Controls

Yous | 954

IJSE Contrals  Help

L |_zhunt [ 19291 il

Enter the Owverlimit

Yshurt | 19291 v Foin (18402 Y
Overview (11| A/D Corfia (2] | Calibrate (3] | waming (41| Overimit (SIY Critical Faul (51| SMB lert (7] | Scaling Overview | Graph| Registers |

A logic low on the “Overlimit” pin

Power Over Lirnit ||:| I Wl” Ilght the “Over“mltn LEd

Power [ 18402 [

Whus Ower Voltage Linit | 1] —-
B — . over

olarity
Limit
Latch
Yhuz Under Yalkage Lirit ||:| - IE |- Ei;ble _/Iglrutput |E|
[
Enahble

—

Harung Cor art G™ 0 AT Crav/cal
I
L_I [-.._I - -
aorf MDD '\J:Ir"'.r'-l_.‘;'
LY g, = T
Ds Ma . % o384 op2[a
Harming ] L GPID ALT Critacal Owverlimit

e R - g
T

mE
ik

= Signal Lou

‘Read All| Write all Start Stop
. ontinuous Continuous
- Reg Edited Read Read




. [NAZO9 EVM
EVM Controls USB Controls  Help
Whg g R4 L

I_shunt [ 19291 A
Overview (11| &/D Confia (2] | Calibrate (3) | Waming (41] Qverlinit (5)

Enter Critical Faulk Canfiguration

Yihunt | 19291 L P_in

1.8402 W

The “Critical Fault” tab allows for the configuration “Critical Fault” alarm. This

alarm is a analog path; digitally programmable analog comparators. This allows
for fast response to serious failures.

Critical DAC+ 0
;
Shunt Valtage I(;.-ritill;:ﬂl
au
192491 Hysteresis Palarity
- B Latch I |j|
|I:Ir|'|‘a-f j |.-‘-‘-.|:twe Lu:wj Enable - Output
Enahble
ﬁ_
Critical DAC- 0
Read All | Write all Start Stop
. Continuous Continuous
Reg Edited Read Read
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. [NAZO9 EVM
EVM Controls USB Controls  Help

Whg g R4 L |_zhunt [ 19291 il Yihunt | 19291 L P_in 1 2406 W
Overview (11| A/D Confia (2) | Calibrate (3] | waming (41] Overlimit (51 Critical Faul (81§ SMB lert (7] | Scaling Overview | Graph| Registers |

Enter Critical Faulk Canfiguration

A logic low on the “Critical Fault”
pin will light the “Critical Fault” Led.

Critic:al DAC+ i
-
Critical
Shunt Vol
e Fault

192491 Hysteresis Palarity
. B Latch I
|I:Ir|'|‘a-f j |.-‘-‘-.|:twe Lu:wj Enable - Dt
Enable

o]

F

Critic:al DAC- i

Marmang Convert ep10 ALT Critical Overlimit

—  LED On = Signal Low

‘Read All| Write all Start Stop
. Continuous Continuous
.__Reg | Edited Read Read

NN



. [NAZD9 EVM

EVM Controls USB Controls  Help

Whg g R4 L |_zhunt [ 19291 il Yihunt | 19291 L P_in 1 2406 W

Overview (11| A/D Corfia (2) | Calibrate (3) | waming (41] Overlimit (51| Critical Fault (5] Scaling Dverview | Graph| Redgisters |

Enter Mazk Canfiguration

Flags fram YW arning, b azk Bitz will be

Dt Dt S ogealh KD Any combination of the alarm flags
WOV MWy [5 can be used to set the “Alert” pin.
The mask register allows you to

Wi 1] M_wiLl
wP ] T [ select or omit specific flags.
WS+ M_wiS+ [ »
WS- IE M_WS- [0 Logical [Active Low]
OR of 1
oLOv M_0LOY o Masked oo
Flags r Cuitput
oLy o] M_OLUY o~ Enable
aLp M_OLP [o-
CRIT+ M_CRIT+ [g
CRIT- [0] M_CRIT- [o~
CHWVR M_CNYR [o
Read All | Write all Start Stop
. Continuous Continuous
Reg Edited Read Read
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. [NAZD9 EVM

EVM Controls USB Controls  Help

Whg g R4 L

I_zhunt [ 19291 il Yihunt | 19295 L P_in 18412 W

Overview (11| A/D Confia (2) | Calibrate (3] | waming (41] Overlimit (51| Critical Fauk (51§ SME &lert (7] | Scaling Overview | Graph| Registers |

Enter Mazk Canfiguration

Flags fram YW arning,
Dverlimit, Critical
Fault, and Carvert

WO
WL IE

WP IE
WS+
WS- IE
oLoy
oLy IE

aoLr
CRIT+
CRIT- IE
CHVR

Mazk Bitz will be
Logizally AMNDed
with Flags

M_wi0y |-|_

MWLV o A logic low on the “Alert” pin will

AR ) light the “ALT” Led.
M_WS+ ||:|_
A¥ert
bA_MwfS- ||:|_ Logical [Eive Low)
OF of
b_OLOY ||:|_ Masﬂed DG \
Flags v Cuitput
M_OLLY ||:|_ Enable
Harwng Cops ert &0 3 Crivfcal Ower umat
M_DLP |I:I_ |_‘_| I.__I T_ | L—! 1_.'
M_CRIT [o- S0 o eC @ agn® AC T EooE ebnE

M_CRIT- [5~ csDa os{s oS : s oD
JHarmng Convert GPLIO Critical Owverlimat

b

LED On = Sagnal Low oot

M_CNVR [o-

....................................

‘Read All| Write all Start Stop
. Continuous Continuous
,,,,,,,,, Reg Edited Read Read

IN
\‘




+i INAZDD E¥M B [m] Fd|
EWM Controls  USE Controls  Help
Yhuz  [15.512 Y |_shunt A Vzhunt  [0.00515 Y Pin [40.04 W
Overview (11| 4/D Config (2] | Calibrate (31| Waming (41] Qverimit (5)] Critical Fault (51 | SME Aler [?]I Scaling Dverview I Graph| Registers |
— Scaling Dverview
Shunt Yaoltage Calibration Reqg. Mate: The decimal equivalent of the binary
d d walue in the registers is uzed for in the
= 10240 = mathematicz shown, Dizplayz in this farmat
are given the unitz of "'dec",
Crrent — Shunt Voltage x Calbration Feg,
4096
Current Bus Yalkage - -
T o This diagram demonstrates how
the math works inside the
il INA209. Note that all the math is
done on the decimal equivalent of
p Curment x Bus Voltage .
ower =
J0000 = the register.
Detect
Power
Shunt Waltage Shunt Yaoltage = Feak Buz Voltage Buz Voltage
Positive Peak Meqgative Peak (a1 b aximum Peak kinirum Peak.
dec  [g5532 dec [1001 |dec (31376 |dec [1175 | dec
0ooss | Y 0.00004 |V [40.04 | 15688  |¥ |0588 |V
Fezet | Feset | Fezet | Feszet | Reset |
Write all Start Stop
) Continuous Continuous
Edl'l'Ed Read Bead
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+i INAZDD E¥M

_|oi x|
EWM Controls  USE Controls  Help
Yhuz  [15.512 Y |_shunt A Vzhunt  [0.00515 Y Pin [40.04 W
Overview (11| 4/D Config (2] | Calibrate (31| Waming (41] Qverimit (5)] Critical Fault (51 | SME Aler [?]l Scaling Dverview lGraphI Fregisters |
— Scaling Dverview
Shunt Yaoltage Calibration Reqg. Mate: The decimal equivalent af the binary
dec 10240 dec walue in the registers is uzed for in the
mathematicz shown, Dizplayz in this farmat
are given the unitz of "'dec",
Crrent — Shunt Voltage x Calbration Feg,
4096
Current Bus Yalkage
12490 dec 31 024 dec
Peak ‘
Detect
This tab also shows the peak L
values detected by the INA209. Gt
These values can also be reset. dec
Detect
Lt Yoltage Shunt Yaoltage = Feak Buz Voltage Buz Voltage
Positive Peak Meqgative Peak (a1 b aximum Peak kinirum Peak.
dec) [g5532 dec [1001 |dec (31376 |dec [1175 | dec
0ooss | Y 0.00004 |V [40.04 | 15688  |¥ |0588 |V
Fezet Feset | Fezet | Feszet | Reset |
Write all Start Stop
) Continuous Continuous
Edl'l'Ed Read Bead
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The “Graph” tab allows you to graph Bus Voltage,
Current, and Power. Press “Start Continuous

" 7] : ” P_in W
Read” and “Stop Continuous Read” to start and

Scaling Owervie egizters I

=10l x|

stop graphing.
30 ;
25 £
=15 £
= 5 E = T e
= e aa o ey T e
DEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL‘I'H"?"I
10 20 20 400 a0 Go Fi] a0 ao 100
Time [=2c)
Shunt Current vs Time
e E . Lo = ALY
T [ L i e, £ e i i
T nps £ =t 7 = i S | F [ LAY, ¥
0 — =17 L A 1
2 003 £
S poz E
~ ool £ e
D_DDEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
10 20 30 40 50 B0 70 &0 90 100
Tirme [sec)
Power vs Time
25 £
20 £
Z s =
E 10 £ -
T os EH'L‘-“J e i el ‘\'m__lu P Y )fr'i‘“d/—\\‘\
D_DE|IIIIIIIIIII [ T N N (A T e O I I O ' |
10 20 3 ) = B0 70 &0 a0 100
Start { Stop
Continuous i Continuous :
Read i Bead
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PR = S

I I
. E¥M Contrals  USE Controls  Help
Vs Vo L IR _]4 Ve v e W
Querview (1] | A/D Config (2] | Calibrate (3) | Warring (41] Overdimit (51| Criical Faut (8] | SMB Alent (7| Scaling Dverview  Graph | Registers |
 Graph
i Bus Voltage vs Time
. 30 £
b E 25 ;
: o 20 =
318 £
s x
o] §| wm—l 1 | 1 1 11
General I Flat I Subsets | Axis | Fart | Calar | Style I
10 =lu} 100
0.08 £
3 Min [0 Ma [32
L pos £
£ 004 £
2 003 E i Az ,
S gz £ .
S g1 E i Lincf T Log
0.00 L l o  Min € Max ™ Min/Max L L1
7 n |1 M | 100 a0 100
25 £
g 20 ; / )8 I I:anc:ell Apply | Help | Elriginall Export... | Ma:-:imize...l
1.54F
Double clickontheaxisto | 1 1 L. 1. ... [ ... 1. .
adjust the graph 30 40 50 B0 70 &0 a0 100
Titme [sec)
parameters (e.g. scale).
Start Stop
Continuous Continuous
L Read Read |
|
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&id INAZ09 E¥M

EWM Controls  USE Contrals HE|EI

=101 x|

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

Yshunt (010493 i Fin 002704 W

| Critical Fault (5] | SME alert[7) | Scaling Overview | Grapl—l Fregisters I

I NA2 09 . Binary Analog
F | Ox0011_1004_1001 _1111
01h Status OxB540 | Ox1011_0101_1010_0000
02h SMBuz Alert Mask ! Enable Contral 00000 | 0x0000_0000_0000_o0oo
03h Shurt %oltage 0x28F0 | 0x0010_1000_1111 1109 010493
04k Bus Yoltage 00300 | 0:x0000_1000_0000_00o0 1.024
0sh Powver 00152 | 0x0000_0001_0101 _0010 nozFod
0Eh Current fPGA, 0x199E | 0x0001_1001_1001 _1110 0.026232
07h Shurit + Peak 02901 | 0x0010_1001 _0000_000d 010497
05h Shurit - Peak 0x28F9 | 0x0010_1000_11141 100 010489
0Sh Bus % Max Peak 00510 | 0x0000_1000_0001 _00o0 1.032
04k Bus % Lowy Peak 0x07F3 | 0x0000_0141_1111_1000 1.02
0Bh Powver Peak 00152 | 0x0000_0001_0101 _0010 oozrod
0Ch Shurt +Wyarning 00000 | 0:x0000_0000_0000_o0oo 0
0Ch Shurt -Warning 00000 | 0:x0000_0000_0000_o0oo 0
OEh Porwver Warning 00000 | 0x0000_0000_0000_o0oo 0
OFhk Bus Over Vaoltage Warning 0x0000 | O0=0000_0000_0000_0oo0 0
10k Bus Under Yoltage YWarning 0x0000 | O0x0000_0000_0000_0oo0 0
11h Powver Crverlimit 00000 | 0x0000_0000_0000_o0oo 0
12h Bus Over Valtage Coserlimit 0x0000 | O0=0000_0000_0000_0ao0 0
13h Bus Under Yoltage Crverlimit 0x0000 | O0x0000_0000_0000_0ao0 0
14h Critical D&C+ 000580 | 0x0000_0000_1000_00o0 0
15h Critical D&C- 00000 | 0x0000_0000_0000_o0oo 0
16h Full Scale Cal Ox0A00 | 0x0000_1090_0000_00o0
Read All| Write all Write o Start I St!“p‘ Help With
Reg Edited Current Reg D"é'::duus DE::'::IDUS Current Reqg
— Register Bit Map
Reset D14 BRMG PrE1 PEO B_ADCA B_aDC3 B_ADCZ
Hex Req: Iﬁ =
I O N 1 R I [ =
B_ADC S_ADCA S_ADC3 S_ADC2 S_ADC MODE 3 MODEZ MODET Analog Req: Iu—
IS O 0 O 0
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Click on a row Iin the reqister table to select the register. The

individual bits with their functional labels will show up in the
“Register Bit Map” below.

=101 x|

0.02704 L

I Grapl—l Hegislersl

- Fegister Bit Map
Reset

o

B_ADCH

i

il il il s i
00k Config 0x399F | O0x0011_1001 1009 _1114
1k Statyy QeBsen | oe-1ndd 004 4040 nnon
02h SMBuz Alert Mask ! Enable Contral 00000 | 0x0000_0000_0000_o0oo
03h Shurt %oltage 0x28F0 | 0x0010_1000_1111 1109 010493
04k Bus Yoltage 00300 | 0:x0000_1000_0000_00o0 1.024
0sh Powver 00152 | 0x0000_0001_0101 _0010 nozFod
0Eh Current fPGA, 0x199E | 0x0001_1001_1001 _1110 0.026232
07h Shurit + Peak 02901 | 0x0010_1001 _0000_000d 010497
05h Shurit - Peak 0x28F9 | 0x0010_1000_11141 100 010489
0Sh Bus % Max Peak 00510 | 0x0000_1000_0001 _00o0 1.032
04k Bus % Lowy Peak 0x07F3 | 0x0000_0141_1111_1000 1.02
0Bh Powver Peak 00152 | 0x0000_0001_0101 _0010 oozrod
0Ch Shurt +Wyarning 00000 | 0:x0000_0000_0000_o0oo 0
0Ch Shurt -Warning 00000 | 0:x0000_0000_0000_o0oo 0
OEh Porwver Warning 00000 | 0x0000_0000_0000_o0oo 0
OFhk Bus Over Vaoltage Warning 0x0000 | O0=0000_0000_0000_0oo0 0
10k Bus Under Yoltage YWarning 0x0000 | O0x0000_0000_0000_0oo0 0
11h Powver Crverlimit 00000 | 0x0000_0000_0000_o0oo 0
12h Bus Over Valtage Coserlimit 0x0000 | O0=0000_0000_0000_0ao0 0
13h Bus Under Yoltage Crverlimit 0x0000 | O0x0000_0000_0000_0ao0 0
14h Critical D&C+ 000580 | 0x0000_0000_1000_00o0 0
15h Critical D&C- 00000 | 0x0000_0000_0000_o0oo 0
16h Full Scale Cal Ox0A00 | 0x0000_1090_0000_00o0
Read All| Write all Write Start Stop Help With
. Continuous Continuous
Edited Current Reg Read Read Current Reqg

o

o

i

i

i

i

014 ERMG PG1 PGO E_aADC4 E_aDC3 E_aDC2
Hex Req: ao9F =l
I T I N (= 3
S_aDC4 S_ADC3 5_ADC2 5_aDC MODEZ MODEZ MODET

Analog Reg: I 0
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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.

* Type a value into the “Analog Reg” box to change the analog value. In this

example we will change from analog = 0OV to analog = 2V.

01k Status OxBSA0 | w1049 _0904 _1040_0000
02k ShBus Alert Mask f Enable Caortral 00000 | 0=0000_0000_0000_0o0d
03k Shurt “oltage Ox00EF | C=0000_0000_1110_1111 0.00239
Ok Bus “oltage 03830 | 0:=0041_1000_0014 _0000 7192
05k Povver 00036 | O:=0000_0000_0011_0110 0.00432
0&h Current FPGA 00086 | Ox=0000_0000_1001 _0110 0.0006
07k Shurt + Peak Q7000 | 0:=0141_1101 _0000_0000 0.3z
05k Shurit - Pesk 03300 | 0=1000_0011 _0000_0o00 -0.32
09k Bus % Max Peak 03580 | 0:=0011_1000_1000_0000 7232
0Ah Bus % Low Peak 00000 | Q=0000_0000_0000_0000 0
0Bh Povver Peak 00038 | 0:=0000_0000_0014 _1000 0.00445
0ch Shurt -+ arning 00000 | Qx=0000_0000_0000_0o0d 0
(10 g] Shurt -arning 00000 | Qx=0000_0000_0000_0000 0

s aa-iaa- ey - - -

[ OFh Bus Cwver Voltage Warning Ox0000 [ Ox0000_0000_Qo00_ 0000 ]

e Buslmdax biokama iiornine L 0w0000 L meannnn_o000_nnon_neoo m
11h Powver Creerlimit 00000 | Q=0000_0000_0000_0000 0
12h Bus Cwver Voltage Crverlimit 00000 | Ox0000_0000_Qo00_0oo0 ]
13h Buz Under Yoltage Cwerlimit 0x0000 | Ox0000_0000_0000_0000 o
14k Critical DAC+ 00080 | 0x=0000_0000_1000_0o0d 0
13h Critical DAC- 0z0000 | 0=0000_0000_0000_0000 0
1Bh Full Scale Cal Ox0a00 | 0x0000_1010_0000_00o0

Road All| Write all | wite | o8, | Contmous | Meloin
\ 4 Reg Edited Current Reg Read Read Current Reg
_

— Register Bit Map

B2 BT B0 B9 Bh08 B0 7 BWwWiOE Bwi05 —
Hex Reg: ooon | =
oo oo oo fo o fo =
B4 Biaf03 Bias0 2 B0 B0 RFE WL WML Analog Reg: Iu—
I R T R R R T
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Note that we changed the analog from OV to 2V and the Hex
register updated from 0000H to OFAOQOH.

=10l x|

0.02704 i

Overview (11 | A/D Confia (2) | Calibrate (3) | “waming (41] Qveslimit (5)| Critical Fault (51 | SME Alert (7) | Scaling Overview | Graphl Registers ||

— INAZOE Registers
Acicdr Marme He:x Binary Analog
00k Config 0x399F | 00011 1009 1004 _1111
01k Status 0xB5A0 [ 0x1011_0101 _1010_0000
02k SMBuz Alert Mask fEnable Control 00000 | 0x0000_0000_0000_0o0o0
03k Shurnt Yolage 0x28FC | 0x0010_1000_1111_1100 010492
04k Bus Yoltage 00308 | 0x0000_1000_0000_1000 1.028
05k Porver 0x0152 | 0x0000_0001 _0409_0010 0.02704
06k Current £ PGA 0xA99E | 00009 4001 _1001_1110 0026232
07k Shurit + Peak 02903 | O0x0010_1001 _0000_0011 0.10499
05h Shurt - Peak 0x28F6 | 0x0010_1000_1111_0110 0.10486
03k Bus % Max Peak 00310 | 0x0000_1000_0001_0000 1.032
0ah Bus % Low Peak 0x07F8 | 0x0000_0111_1111_1000 1.02
0Bk Powver Peak 0x0153 | Ox0000_0009 _0109_0011 0.02712
0Ch Shurit +Warning 00000 | 0x0000_0000_0000_0000 0
(1]g] Shurnt -WYarning 00000 | 0x0000_0000_0000_0o0o0 0
OEh Powver Warning 0x0000 | 0x0000_0000_0000_0000
OFh Bus Crver Voltage Warning 0=0FAD | Cec0000_1111_1010_000 2
10k Busz Under Voltage Warning 00000 | Ox0000_0000_0o000_0o00 -ﬁ—
11h Powver Crverlimit 00000 | 0x0000_0000_0000_0o0o0 0
12h Bus Cwver Yoltage Owerlimit 0=0000 | Qx0000_D000_0000_0ooo 0
13h Bus Under Yoltage Owverlimit 0=0000 | Ox0000_D000_0000_0ooo 0
14h Critical DAC+ 00030 | 0x0000_0000_1000_0000 0
15h Critical DA.C- 00000 | 0x0000_0000_0000_0o0o0 0
16h Full Scale Cal Ox0400 [ 0x0000_1010_0000_0000
Read All| YWrite all Write c Start I St!“p‘ Help With
Reg Edited Current Reqg unél::duus urﬁ::.:juus Current Reg
— Reaqizster Bit Map
B 2 B B0 B9 Bw0g B0 B R Bw05
Hex Req: ITA“
R I I N R T O
B4 B3 B2 B0l B0 RFE WPL WML
R I T I I A I
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LI LA L)

LLora

% INAZD9 E¥YM =10 x|
EVM Controls  USE Controls  Help

Save Registers To File

Load Reqisters From File
Log IMAZ09 Ta File

| e | The “EVM Controls” pull down menu can be

Calibrate [3] | “warning [4 . .

T “| used to save the registers to a file, or load a
i_ previously saved file into the registers.

30

25
20
14
10

“ioltage (W)

10 20 jcii] 40 50 [sa] o a0 a0 100
Time (sac)

Shunt Current ve Time
0.0

n.ar E
. DDE ?::: - -
L pos £
E 0.04 £
2 003 £
S poz £
“ oo £
T = M | T T T T T Y
10 20 a0 40 a0 G0 bl a0 a0 100
Time [sac)
Power vs Time
25 F
20 £
Z s =
2 40 £
(=] o
O 5 Fetsmessassssssnitssisstsstssissnss ey
D_DE||||||||||||||||||||||||||||||||||||||||
10 20 a0 40 =] E0 0 a0 an 100
Titne (sec)
Start : ]
Continuous { Continuous |
Read Read
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Save Reqisters To File
Load Reqisters Fram File
Log INAZ02 To File

— Graph

i INAZ209 E¥YM -0l x|
EXM Conkrols  USE Controls  Help

I_shunt  (0.054142

Calibrate (3) | Warring (4]

The “EVM Controls” pull down menu can also

log data to a ‘.csV’ file. This data can be

]

20

viewed with excel.

25

20

15

10

“Yioltage &

h
LRI LLL

0.08

40 a0 &0 o =i ano 100
Time (sac)

Shunt Current vs Time

0.07

0.06

0.0:5

0.04

0.03
0.0z

Current (&)

0.01

0.00

L) LY AL L LU |]TT|T|'
L ]
3

40 =0 B0 7o g0 L= 100
Time [sec)

Power vs Time

23

20

1.3

1.0

Fower (W)

0.5 ————r—

[TTTT

0.0

Continuous

40 50 B0 7o a0 a0 100
Tirne [sec)

Continuous

Start Stop
Read

Head
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*id INAZ09 E¥YM
EVM Controls  USE Controls  Help

When logging to a file select you must enter a

Vous Vo Lshn file name and select a folder location.
0 . - - : § 7| x| [vErnew Urmuerﬂ
=l
Laak i IE} ina203 data j "= £ EE-
L1 11 1 1 11
Desktop a0 100
r'-'1 W El acumemnts
File name: Iina2DE|_l:Iata j Open I D bl
Files of type: IESV Files [".csv] j ﬂl ’ - i
[~ Open as read-anly
P
20 E
z 15 £
2 10
[=] E
0O nos E
D.D:|IIIIIIIIIII||||IIIIIIIIIIIIIIIIIIIIIIII
10 20 30 40 =0 =] To g0 a0 100
Titne [sec)
Start Stop
Continuous Continuousg
Read Read
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1o x|

E'M Controls

USE Controls  Help

Vhus v
oveniew(1) | 40 Borfig 21| caibte . recorded in “Run Continuous Mode”.

swd The “Log INA209 to File” feature logs all information

—Graph |
Bus Voltage vs Time
30 ;
< 25 =+
o 20 E
g 15 £
= 5 E P o o
= = % h_ﬁ'*m ‘_f.r'w "“‘t..__._ -\i‘_“‘ ’.,F"M..‘_._Hr_
- T I R IR I FE T T A e
10 20 20 40 50 =) 70 g0 o 100
Time [=2c)
Shunt Current vs Time
0.058 —
. o0g P 8 L i e, £ e i i
T ops £ st 7 X Vi R A F w1 <
= no4 £ T i s Y * T [
. = J —
Z 003 £
S poz £
~ ool £ sCeste
ponp Bt e P b s oo T T L Lo ah
10 20 30 &0 &0 B0 70 &0 a0 100
Tirme [sec)
Power vs Time
25 £
20 £
Z s =
E 10 £ -
oo P bt b bt L T 1 bl
10 20 30 40 50 B0 70 &0 30 100
Tirne [(sec)
Start i i
Continuous | |i Continuous |
Read i Read

459




WP h e 11 4 I u 1 =hwant In NaFac: - Wabant 1N a0 I w H n InnAd 27 1wy
i INA209 E¥YM -0l x|
EYM Controls  USE Controls  Help

Save Reqisters To File

e = When you are done logging, select the “Log INA209 to

e =t=={ File” menu item again to turn off logging. Note that the
| check mark will disappear when logging is turned off.
a0 E |
248 %
-
= 15 £
= 0 £ - e . o
> 5 £ ki R e Y P
DEIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIL‘I'.—”""I
10 20 30 40 50 G0 Fo 20 an 100
Time (sac)
Shunt Current vs Time
3 - a0 I - AN
0o P 9 L i T 10 oy i i
< gps B =l . ; e A F 4 F o *
= 004 £ — ] A bt AR % 7 1
T E b
2 003 £
S noz £
2 oo £
D_DnalllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
10 20 30 40 50 B0 70 80 30 100
Titre (sec)
Power vs Time
25
20 E
% 1.5 i
2 10F
& o %—ﬂ-..__‘*: o ./lr"._ \“‘:‘1« P Y mmh‘r’/—\‘\ﬁ
D_DaIIIIIIIIT.T.I""'T}/IIIIIIIWI |\T’T"‘|""f|r|||||||#..|-1.-xl
10 20 a0 40 50 B0 70 a0 a0 100
Tirme [sec)
Start Stop
Continuous Continuous
Read Read
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E Microsoft Excel - Book1

5 File Edit Yew Insert Format  Tools

5 o9 e = | Load the file into excel. Excel recognizes the “.csv”
atata D ml e @y format.

A1 d %
A | B | ¢ | b | E | F | 6 | H [ o1 | J | kK [ L | M
1 | ]
2
i
4 open 2| x|
5 Look in: IE:] ina209 data j @ -3 Q ¥ 4 i - Tools -
B
7 | Size | Tvpe
= : 17KE  Microsoft Office Exc...
g [y Recenkt
Documents
10
11 @
12
13 Deskbop
14 :
15 )
16 |
17 My Docurnents
18 -
: .
§|1:| My Cormpuber
22 Q Jl | |
23 Filz name: - e o
24 Pl Mlebwork, I J =
2 Flaces Files of type: |p.|| Files (*.*) j Cancel |
26 -
27
28
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B3 Microsoft Excel - ina209_data.csy

The log file contains all the registers.

@J File Edit YWew Insert Format Tools  Dat8

NEHRSSRITE S DRS00 (8 -4 @B @ - 10
A1 - = Date_Stamp

A e | ¢ | o | E | F | ¢ | H | 1 | J | K | L |
1 |Date stamp  ADec Reg ZDec_Reg £{Dec_Reg ZDec RegEDec_RegsDec_Regtlec_RegtDec_Reg 1Dec_Reg 1Dec_Reg 1Dec_Reg 11
2 | 441552008 19:16)  0.25641 9152 058672 0.064104 0.32 -0.00439 18.35 o 1.07872 a a
3 | 441552008 1916 0.25641 91582 058672 0.064104 0.32 -0.00439 18.35 o 1.07872 a a
4 | 4152008 1916 0.25641 9152 053672 0.064104 0.32 -0.00439 18.35 o 1.07872 a a
5 | 4152008 1916 0.25641 9.152| 058672 0.064096 0.32 -0.00439 18.35 o 1.07872 a a
G | 4/15/2008 1916 0.25599 914 053472 0.063976 0.32 -0.00439 18.35 o 1.07872 a a
741502008 1916 024649 8768 044032 0.051424 0.32 -0.00439 18.35 o 1.07872 a a
g | 4152008 1916 023163 8.264| 047856 0.057396 0.32) -0.00439 18.35 o 1.07872 a a
9 | 41152008 1916 0.21585 763 0.41443 0.053692 0.32 -0.00439 18.38 o 1.07872 a a
10 | 411562008 19:16 0 0.20584 7304 0.37064| 0.051036 0.32) -0.00439 18.38 o 1.07872 a a
11 [ 4152008 19016 019553 7 03395 0.048564 0.32) -0.00439 18.38 o 1.07872 a a
12 | 41662008 19016 018563 B.584| 030552 0.045324 0.32) -0.00439 18.38 o 1.07872 a a
13 [ 4M62008 190160 017742 5328 028054 0.044356 0.32) -0.00439 18.38 o 1.07872 a a
14 | 415/2008 19160 019597 7043 0.34523| 0.042544 0.32 -0.00439 18.33 o 1.07872 a a
15 | 4A15/2008 19160 0.22295 7956 044352 0.055732 0.32 -0.00439 18.35 o 1.07872 a a
16 | 411552008 19160 0.23707 8524 05052 0.060003 0.32 -0.00439 18.38 o 1.07872 a a
17 | 4152008 19:160  0.25491 9.124| 0.A3144| 0.063972 0.32 -0.00439 18.35 o 1.07872 a a
18 | 4152008 19:16  0.26686 89524 063544 | 0.066716 0.32 -0.00439 18.35 o 1.07872 a a
19 | 4152008 19:16  0.26685 89524 063523 0.066712 0.32 -0.00439 18.38 o 1.07872 a a
20| 4152008 1916 027623 8986 063095 0.059392 0.32 -0.00439 18.35 o 1.07872 a a
214152008 19160 0287180 10,252 0736 0.071792 0.32 -0.00439 18.35 o 1.07872 a a
2214152008 1916 028716 10252 0735 0.071792 0.32) -0.00439 18.38 o 1.07872 a a
23| 4152008 1916 026683 8624 063528 0.05E592 0.32) -0.00439 18.38 o 1.07872 a a
24| 4152008 1916 023165 8.184| 045744 0056083 0.32) -0.00439 18.38 o 1.07872 a a
25 [ 4152008 1916 0.20401 725860 037015 0.050572 0.32) -0.00489 18.38 o 1.07872 a a
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E3 Microsoft Excel - ina209_data.csv

Excel gives many possible ways of analyzing the data,
including graphs, and statistics.

Iiﬂ File Edit “iew Insert Format  Tools  Chark Wi

NEHRISISQIVE & S@- 4 W T -1 K| [l |4 © B : Al T ==
| B o @ i O (= =
Chart1 = e
A B ¢c | o | E | F | & | H | 1 | 4 | kK | L | WM | N | O
44| 4152008 19:17] 020936 7482 03868 005104 032 -0.00489 18.38 0 1.07872 0 0 0 0
45 | 41152008 19:17| 018606 6636 030964 0.046256 032 -0.00489 18.38 0 1.07872 0 0 0 0
46 | 41152008 19:17| 017742 B.328 028064 0.044356 032 -0.00489 18.38 0 1.07872 0 0 0 0
47 | 4152008 19:17| 018183 64956  0.2945 0.045536 032 -0.00489 18.38 0 1.07872 0 0 0 0
48 | 4115/2008 19:17|  0.19192 698  0.3536 0.049564 032 -0.00489 18.38 0 1.07872 0 0 0 0
49| 4152008 19:17|  0.21914| 7796 042952 0.054983 032 -0.00489 18.38 0 1.07872 0 0 0 0
50 | 4/15/2008 19:17@ l 1

51 | 4152008 19:17 Dec_Feg 3
52 | 411572008 19:17
53 | 4152008 19:17
54 | 411572008 19:17

55 | 4152008 19:17 L
0.3 AN

a6 | 4/15/2008 19:17

a7 | 411572008 19:17 /_/\ / \ /] / \
_ £

89 | 41152008 19:17 \ / \ / \ / \ /U

B0 | 41152008 19:13 0.2 \f ﬂ

58 | 4/15/2008 13:17 0.5 \
Bl | 415720081917, N
B2 | 41572008 19:17 \ / U \H/ \ = o Recid

0.35

B3 | 4/15/2008 19:17 015 = v
B4 | 4/15/2008 19:17
BS | 4/15/72008 1917 0.1

B6 | 4/15/2008 19:17 Chart Area
B7 | 4/152008 1917 (e \
B | 4/15/2008 1917 —

B9 | 4/15/2008 19:17

70| 441572008 19:17 U ' ' . . . . :
71 4AEo008 1917 ANS2008  4AS2008 44152008 4152008 4AS2008 4A5R008 4NS/2008 AAS2008 441572008

22 | 4A50008 1917 1916 1916 19:16 19:16 1917 1917 19:17 1918 19:18
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