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SDA

Start By ACK By From ACK By From NoACK By®  Stop
Master INA209 INA209 Master INA209 Master
_l| Frame 1 Two-Wire Slave Address _w,zm:v _ Frame 2 Data _,\_w_wﬁmAMV _ Frame 3 Data _um_wﬁmANV I'_

NOTES: (1) The value of the Slave Address Byte is determined by the settings of the A0 and A1 pins.

Refer to Table 1.

(2) Read data is from the last register pointer location. If a new register is desired, the register

pointer must be updated. See Figure 19.
(3) ACK by Master can also be sent.

Start By ACK By ACK By
Master INA209 INA209

_l| Frame 1 Two-Wire Slave Address mSmE |'_l| Frame 2 Register Pointer Byte “

NOTE (1): The value of the Slave Address Byte is determined by the settings of the A0 and A1 pins.

Frame 3 Data MSByte

Refer to Table 1.

ACK By ACK By Stop By
INA209 INA209 Master

_ Frame 4 Data LSByte \‘_

Figure 17. Timing Diagram for Read Word Format

Figure 16. Timing Diagram for Write Word Format
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ALERT ,

SDA

Start By ACK By From NACK By Stop By
Master INA209 INA209 Master Master

1
|<— Frame 1 SMBus ALERT Response Address Byte——|<7 Frame 2 Slave Address Byte( )4>|

NOTE (1): The value of the Slave Address Byte is determined by the settings of the A0 and A1 pins. Refer to Table 1.

91upid EBlimiTnsipsid adMe TAIIA

on N/ N\ 2o X))o\ e e Koo Xea) oz )Xo Koo, /s

Start By ACK By ACK By
Master INA209 INA209

|<7 Frame 1 Two-Wire Slave Address Bytem I Frame 2 Register Pointer Byte 4—|

NOTE (1): The value of the Slave Address Byte is determined by the settings of the A0 and A1 pins. Refer to Table 1.
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Typical Design Example
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Power_LSB = Volt_LSB x Current_LSB x 5000 = Power_LSB = 20 x Current_LSB = 2° A (14)
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Max_Current = Current_LSB x 7FFFh = Current_LSB x 32767 = 27 x 32767 = 3.2767A (15)
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REGISTER INFORMATION
ofDSANI 2920 lesd 219fEpal poiblor 1912ip9sd 21nsinod mmwbqu i oo
noits1upitnoo 2pnittgasmaiuzsam 2luzan foontimgrmmos 910to19dT 5 MNgob ai
irn\rriuiXs M 2limil  bngeumdsmiotni baviupa1 neswisdoitslgmoo fo sitw  oinsvip
sldsIfismmp @ORAUR19t2ips1  9wpid[__RL 1%ieipon bnsupoaasiue bsa1  toisriicipsl
2sistaulli .morl3 fuorlfiw) pnipnsro griinioq nsdw pnicu 102
2sionsupst 22g0xs  .xMHMI
oldsTismniue 1912tpadd 192
A3TNIOCG
223AddA MO-A3wo9 T3a23A
X3IH A3IT2IO3IA AMAN MoITonu4d YAAUIE X3H 39YT @
1912ipo1-llA Joeepniiise 1okud _
0@iis1upitrioD 19¥2ipaA opsiloy 9pns1 AD9,nis© DJdA IooLnroo Lrrrroot Aeee W\A
resolution/averaging.
Status flags for warnings,
01 Status Register over-/under-limits, conversion ready, 00000000 00000000 0000 R
math overflow, and SMBus Alert.
02 SMBus Alert Mask/Enat_)Ie Enables/disables flags in the Status 00000000 00000000 0000 RIW
louinodistzipard 1912ipof
€0 inud@psiloV Inun@Ssiomi1uzsom .8isb 00000000 00000000 D000 A
NG} 2agsiloV eegmlmrmuesem .s18b 00000000 00000000 D000 A
c0 1swo9d MUesem .s16b 00000000 00000000 D000 A
(<) enisinod sdlsv  tdsr¥nuo pniwolt
90 A9D9unsnud oot sthurmizizst 00000000 00000000 0000 A
inuf@psiloV avifizcod  2nisinod teoaviticoq spstlov pnibsal o
Y0 1559 jribri@psiioVisteipss] 0000000t 00000000 8000 R/IW
fnurli@psilo\bviispal enik‘;]ncr)i:j;.1 jeeniispoan opsilov pnibsol o
80 Js59 " @pstloVisizipsst 0 8 O o N 7FFF R/W
00 aagsiloviumixsM anisinod ja_sdgm spsilov pnibssi 13”%0000000 00000000 H000 RIW
sod opsiloVisizipard
2agsilovnuminiM 2nisinod  j2swol voltage reading of Bus o
0A 599 spstloVstzigsst 111121111 11111000 FFF8 R/W
g0 towod sgeq  2MeINOP esrpid yswonibset 1o 46400000 00000000 0000 RW
1awabi2ipaA
pnimsWoobroisw .19f2ipal 2192
oc jnudaggrlov ovifizo9 svitizog mudagsﬂov_ firnil ‘ that triggers 00000000 00000000 0000 RIW
pnimsW pnimsw pslt  nénlisi®izipaA
itos pnimswW .niq
pnimsWpobraisw .15f2ipal 2192
fnurl@psiloVbviispall  ovitspan  inudepsilov  Jimil 1sr3 triggers o
oD QnimsW onimsw osit  nigiisi@iziges 00000000 00000000 0000 RIW
itos pnimswW .nig
pnimsWoobroisw .19f2ipal 2i9dswoq
. fionjl 18THPPINT 5 warning flag in the o
OE Power Warning 2ulsiIzipes] o5 pNiMsW 00000000 00000000 0000 R/W
.nig
pnimsWpobraisw .15f2ipal 2192 rpid
2Bfisilov  gimil 18TBpRIT a warning
OF _Bus Over-Voltage  (h™" \Grinsi@reipes  dssvitos 00000000 00000000 H000 wa
pnimsw . : ;
pNiMs .niqo=2fAsinod 2fid of92
pniMms \ditsloq bns latch feature.

(1) Type: R = Read-Only, R/W = Read/Write.
Rp1udisteipar eflusisb sep¥ad noilertilsD  19t2ipad eflustsb 01'0"  vyielding a zero current value until the Calibration Register
is programmed.
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REGISTER DETAILS
All INA209 registers are 16-bit registers. 16-bit register data are sent in two 8-bit bytes visstisBini
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Bus Under-Voltage Over-Limit Register 13h (Read/Write)
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Critical DAC- Register (Critical Shunt Negative Voltage) 15h (Read/Write)
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
INA209AIPW ACTIVE TSSOP PW 16 90 Green(RoHS & CUNIPDAU Level-2-260C-1 YEAR
no Sh/Br)
INA209AIPWR ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.
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Carrier tope design is defined largely by the companent lentgh, width, and thickness,

Dimension designed to accommadate the companent width,

= Dimensicn designed to occommodate the component length.

Dirnansion designed to occommodate the component thickness.

Drvarall width of the carrier tops.

= Pit¢h between successive ¢avity centers.
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Focket Juadrants

TAPE AND REEL INFORMATION

sprocket Holes
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X3 Texas PACKAGE MATERIALS INFORMATION
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www.ti.com 13-Jun-2007
Device Package| Pins Site Reel Reel A0 (mm) BO (mm) KO (mm) P1 W Pinl
Diameter| Width (mm) | (mm) |Quadrant
(mm) | (mm)
INA209AIPWR PW 16 MLA 330 12 7.0 5.6 1.6 8 12 Q1
%
\ky
TAPE AND REEL BOX INFORMATION
Device Package Pins Site Length (mm) | Width (mm) | Height (mm)
INA209AIPWR PW 16 MLA 346.0 346.0 29.0
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOow

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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