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B AR
Bk N HAESUEIRE VR _EBRIE, To=-40°C & +125°C
T Tp=+25°C LLJ Voy=Vine=4.2V BIIIE, BRIEFSNE .

INA216
SH ¥t B/ME HAUE =FN[ | L:Xive
HIN
W HE, RTIO Vos
INA216A1 +30 +100 uv
HRERKXR dVog/dT 0.06 0.2 MYe
INA216A2 +20 +75 pv
H5RERKIXR dVog/dT 0.05 0.25 nYe
INA216A3 +20 +75 uv
H5RERKIXR dVog/dT 0.03 0.25 uv/eC
INA216A4 +20 +75 uv
HRERKXR dVog/dT 0.1 0.3 MYe
PR NGNS Vewm 1.8 5.5 \%
FeAs
S @ =4 Vins=+1.8V & +55V 90 108 dB
(CMRR)
HE Pkl % 108 a8
N E B Iin- 3 pA
i
W% G
INA216A1 25 %
INA216A2 50 %
INA216A3 100 VIV
INA216A4 200 VIV
R
INA216A1 Vour=0.2V % Voyr=2.5V +0.01 0.2 %
HEEREXR Vour=0.2V & Vgur=2.5V 0.01 0.025 m%/°C
INA216A2 0.05 +0.2 %
HiREREXR 0.017 0.1 m%;/°C
INA216A3 0.06 0.2 %
HRE KX R 0.023 0.1 m9%/°C
INA216A4 0.03 0.2 %
HEEREXR 0.076 0.3 m%;/°C
ALtk iR 2= +0.01 %
K HAE TR ARG 750 pF
B R ©) #%T GND, R_=10kQ
BHE V+ BHIEFEH (V+)-0.1 (V+)-0.3 \%
#EZE GND® (Vanp)+0.001 | (Vgnp)+0.002 Y
i BELT 42 Q
SREEM ]
G i CLoap=10pF
INA216A1 20 kHz
INA216A2 10 kHz
INA216A3 5 kHz
INA216A4 25 kHz

(1) RTI: DA AFEHE,
(2) HT VewNHIEHRE, CMRR 5 PSRR —#,
(3) H WMAMEIE, fiHH #Esh 5 EIEH(Figure 9).
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HAHFE (continued)

Bk N HAESUEIRE VR _EBRIE, To=-40°C & +125°C
FE Tp=+25°C LK Vey=Vine=4.2V NS, BRAEBISNEY .

INA216
SR ¥t B/ME HAUE =FN[ | L:Xive

BREEWAR, $ L
L& SR 0.03 Vlus
MR, RTIO
T I 75 2 60 nVHz
2V
BiEaHE Vine +1.8 +5.5 \%
S IR l 13 25 pA

TERETEE A 30 pA
sl Vins=0 % +2.5V; Vgense=10mV; Vour+0.5% 200 us
b e |
A UL Y -40 +125 °C

(4) RTI: DA AEEHE.
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LAV (continued)
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LAV (continued)

INA216 FIT To=+25°C, Vg=+4.2V I §J s BUSRAEI &, BRARSAMNEN.
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BORBNERFRIN, kAN SRR ek ([
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EERNEII. 24 INA216 N\ b 147 B FE 28 35
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w1

%'ﬁ: INA216A3; VCM:VS:3-3V; VSENSE=20mV

Table 1. 7=# 1

By PR HRER WA B®AME
BRI\ VIO _ 200y 7507
A LR S — L cla2vovy,

S HL A VIO_CM ECEY 3.6uV 284V
BE RS VIO_Total V10)® + (VIO_cm)® 20uV 80uV

N ) ; VIO_Total

ggﬁ“%@i%ﬁm Error_VIO Vs;N(s): 10 0.1% 0.4%
AR IR ZE Error_Gain — 0.06% 0.2%
ALtk in Error_Lin — 0.01% 0.01%
NARIRZE ‘\/(Error_VIO)z + (Error_Gain)2 + (Error_Lin)2 0.12% 0.45%
w2

%AF: INA216AL; Ven=Vs=5V; Vgense=160mV

Table 2. 7R 2

B Pr% &R HAIE I-PNIEN

ERTBSANE VIO _ s00v Loy

"~ 1

LA I S “ 2V -Vl

i B Vio_CcM o[ 25) 3.1pv 25.2uV
BRI R VIO_Total V10)® + (vIo_cm)? 30pv 100pV

A = VIO_Total

Pl Error_VIO Ve " 100 0.02% 0.06%
W25 iR Error_Gain — 0.01% 0.2%
etz Error_Lin — 0.01% 0.01%
BARRZE \'l(Error_VIO)2 + (Error_Gain)” + (Error_Lin)” 0.025% 0.21%

Copyright © 2010-2011, Texas Instruments Incorporated
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RN ERPATIER MR E . R EIN
B — NN TES AR B AR INA216 2 Hi, HSE, W
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AN B BB B AR DR A N i N SE DR By 2 N eSS
NBFHMNE R 2, WiRESRBE S 0.2% K8
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TAERET 3uA TSN . JRIE IN+ 5] B H i o 5 5
N B R DL L S . EIXH, HTF INA216 1)
FrASER AL IN+ SR, BN C TR
AR AR — AR, % AR SRS e, XA
ﬁg&bﬂﬁﬁﬁﬁmﬁﬁ IN+ B, AR —ANE KR

WiFigure 2107w, EEANSIH EBRE — AN S58AN A
RECH) 10Q ML ARIILHIE 38— 0.1uF AR, 2=
B—NEAMA R IR ZE SN RS, B, HE—AME
A AV B A INA216A3 N H, Rz
AT S R . FE A 40mV K40 H
JERA A 100 MK 4V Fd. BTE M B
H 10Q JEHHEAEE, AR —DRZESBEE, HHEE
%Eﬁomﬁ\; WEEZES L. A Equation 201t
W,

Error_RFILTER — (IIN+_ IIN—) ° RFILTER <100

VSHUNT )

Reiren
=10Q IN+

\/\/\/\ \/\/\/\ \/\/\/\ GND

— +
Rshunt % Critern = Vour
HF\LTER

=10Q
Load

=

H}%

W YWW———W!

INA216

Figure 21. fIANIEH 2%

W ESCHTR, B TFEASHERERE INY S, — B
ANTFEEIRE R, WiE IN+ SIS in. 2wt
FI7 T 10Q [F3E 2R 51— 0.3% %
MR IR 2 (RS ARSI R - BAE
B —A> 100kQ K HERE] 4V Hi SR8 In&ivh 40pA
R .  IXANRHE IN+ 5] H G DR AR 25 1%
M 0.3% FEHN 1.3%.

T SR 7 P 5 LRI 5 LA N SV FE BEL B 5 ON 3 25 iR 2
FEL T IXAS L T AR ZE TG, g — AN RS e %
7 INA216 2 J5. %, HigmiEasnfimy BA
FETUCE — NI A AN B, XA RN RE 163
RIOR AR HCPH I s RGP Bk th Aoy s A
%Ei%%ﬁ%ﬁﬁﬁﬁ%@%ﬁﬂﬁ?&%ﬁ‘z}é%ggﬁ\%ﬁ%E’Jéﬁ?ﬁiﬂ
TR AR o

{5 B KT 5.5V B INA216

BT/ D EREAN RS, INA216 A4 FERS ST
5.5V [y, HUAS SR g AR B SR RS
WS, AR AR B IR M A: (Transzorbs).  fF:
A e R A RS IR A — N TG4 2 B B TH) ZE TR .
N T IR SR 284, WFigure  22FTa~, HABHZS TR
5 INA216 S A,  IXUCHBHBSE N —ANE X 55
PN TAERRST. BT A TSR P T iGER )
W, T IX L TH AR R FER AT BRI . X LR R
FELPH 28 K 22 B0 s BHAB ZE 10Q BT, AT A 5E KA H
PHAE, XA R R E R, X
AN EL S PR R AR, —> 10Q HPH A% R AT 4 3
) B ARG 00 2 Th 2R AL 48 55 4l — A mT LA A2 1R 22 2 FH 1)
BR. RXANHE RO HEERAS A, XL AR
AR /NE/NIME R ST R B3 (SOT)-523 5 /Mt
RN —HE H 2 (SOD)-523 ({3 4k 5. X
%@?ﬁiﬂ?ﬁ:ﬂ DU INA216 TEHKBEARR 5 WL 85
\PXL'JF\' Mo

r Rerotect
Vem = 10 IN+
M W i
T f -
— +
Rsunt % - :‘ Vour
Rerotect >
=10Q
W YW
INA216

\/\/\/\ ) IN-
Load Zgi

Figure 22. f#FIXUFF40 — AR B2 R

12

Copyright © 2010-2011, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS INA216

www.ti.com.cn ZHCS919C —JUNE 2010—REVISED NOVEMBER 2011
BT i e 3%

VEE: BB AR TUAS AT B 5 2 1 RCAS (1) DU AN [A]
Changes from Revision B (June 2010) to Revision C Page
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
INA216A1RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SNJ Samples
INA216A1RSWT ACTIVE UQFN RSW 10 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 SNJ Samples
INA216A1YFFR ACTIVE DSBGA YFF 4 3000 ROHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 ow
INA216ALYFFT ACTIVE DSBGA YFF 4 250 RoHS & Green SNAGCU Level-1-260C-UNLIM ~ -40to 125 ow Samples
INA216A2RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SOJ Samples
INA216A2RSWT ACTIVE UQFN RSW 10 250 RoHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 S0OJ
INA216A2YFFR ACTIVE DSBGA YFF 4 3000 ROHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 OX
INA216A2YFFT ACTIVE DSBGA YFF 4 250 ROHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 OX Samples
INA216A3RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 SPJ Samples
INA216A3RSWT ACTIVE UQFN RSW 10 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SPJ
INA216A3YFFR ACTIVE DSBGA YFF 4 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM ~ -40 to 125 (0)4 Samples
INA216A3YFFT ACTIVE DSBGA YFF 4 250 ROHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 (0) 4 Samples
INA216A4ARSWR ACTIVE UQFN RSW 10 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 SQJ
INA216A4RSWT ACTIVE UQFN RSW 10 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SQJ
INA216A4YFFR ACTIVE DSBGA YFF 4 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM ~ -40to 125 oz Samples
INA216A4AYFFT ACTIVE DSBGA YFF 4 250 ROHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 oz Samples

® 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.
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@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI'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 Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O ofSprocket Holes
|
T
Q1 : Q2
S Rt
Q3 1 Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
INA216A1RSWR UQFN RSW 10 3000 179.0 8.4 1.7 21 0.7 4.0 8.0 Q1
INA216A1RSWT UQFN RSW 10 250 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA216A1YFFR DSBGA YFF 4 3000 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
INA216ALYFFT DSBGA YFF 4 250 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
INA216A2RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA216A2YFFR DSBGA | YFF 4 3000 180.0 8.4 085 | 0.85 | 0.64 | 4.0 8.0 Q1
INA216A2YFFT DSBGA YFF 4 250 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
INA216A3RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA216A3RSWT UQFN RSW 10 250 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA216A3YFFR DSBGA YFF 4 3000 180.0 8.4 085 | 0.85 | 0.64 | 4.0 8.0 Q1
INA216A3YFFT DSBGA YFF 4 250 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
INA216A4RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA216A4RSWT UQFN RSW 10 250 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA216A4YFFR DSBGA YFF 4 3000 180.0 8.4 085 | 0.85 | 0.64 | 4.0 8.0 Q1
INA216A4AYFFT DSBGA YFF 4 250 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

1} TEXAS
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
T d
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA216A1RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA216A1IRSWT UQFN RSW 10 250 200.0 183.0 25.0
INA216A1YFFR DSBGA YFF 4 3000 182.0 182.0 20.0
INA216ALYFFT DSBGA YFF 4 250 182.0 182.0 20.0
INA216A2RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA216A2YFFR DSBGA YFF 4 3000 182.0 182.0 20.0
INA216A2YFFT DSBGA YFF 250 182.0 182.0 20.0
INA216A3RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA216A3RSWT UQFN RSW 10 250 200.0 183.0 25.0
INA216A3YFFR DSBGA YFF 4 3000 182.0 182.0 20.0
INA216A3YFFT DSBGA YFF 4 250 182.0 182.0 20.0
INA216A4RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA216A4RSWT UQFN RSW 10 250 200.0 183.0 25.0
INA216A4YFFR DSBGA YFF 3000 182.0 182.0 20.0
INA216A4YFFT DSBGA YFF 4 250 182.0 182.0 20.0
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PACKAGE OUTLINE
YFFO0004 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

lﬁ E—=
BALLAI— |
CORNER
D
0.625 MAX
k{ SEATING PLANE
0.30 ] BALL TYP
0.12
—~ [oaive
I | I
‘ ‘ ‘
B |
s |
\ SYMM D: Max = 0.79 mm, Min = 0.73 mm
. 777774»777777@
TK | E: Max = 0.79 mm, Min = 0.73 mm
—t |
A |
|
0.3 1 | 2
XD SY({/IM
(4 [0.0156) [c[A® [BO) |
4219460/A 02/2014
NOTES: NanoFree Is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. NanoFree™ package configuration.
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EXAMPLE BOARD LAYOUT
YFFO0004 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

ﬂ 0.4) TYP h
21

4X ¢ 0.23+0.02

LAND PATTERN EXAMPLE
SCALE:50X

(©0.23) 0.05 MAX
METAL

SOLDER MASK (©0.23)
OPENING SOLDER MASK
OPENING
NON-SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4219460/A 02/2014

NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SBVA017 (www.ti.com/lit/sbva017).
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EXAMPLE STENCIL DESIGN
YFFO0004 DSBGA - 0.625 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP j
.
|

4X (J0.25) ‘ (R0O.05) TYP
1 2 /
TN (T
A} Ig || Ig
T 1 1 I
SERNE
oo/ oo~
; SYMM
(0.4) ,7,7l7,7,7,
TYP .
EARRGER
Bl’ \ | l’ \
| — = + 1 ‘,. Jrﬁl,
\ \ /
/\\L/ T
METAL SY‘MM
TYP (t

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:50X

4219460/A 02/2014

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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RSWO0O010A

PACKAGE OUTLINE
UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

}
0.55
0.45
NOTE 3
* L J N
0.05
0.00
|
2
SYMM
6X ¢—
-—-—fF—-=

10

0.55
0.45

8

PIN 11D

B

0.45
0.35

R
1

9X

10X

l~— (0.13) TYP

0.25
0.15

0.070) |C|A|B
0.054)

4224897/A 03/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without no

tice.

3. This package complies to JEDEC MO-288 variation UDEE, except minimum package height.

i
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EXAMPLE BOARD LAYOUT
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

10 ‘ 8 SEE SOLDER MASK

DETAIL

|
L0 I
|
|
10x<o.2)—¢ Lo — |
. o ! 7
% % | SYMM
6x (0.4) | - - b — - ¢

o e e
2 |
(R0.05) TYP | | !
- ‘
| ‘
9X (0.6) i - |-—-—-
‘ |
|
Li 1.2) 4—]
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X
0.05 MIN
0.05 MAX
ALL 205 MAX j r ALL AROUND T
/ \ METAL UNDER
METAL EDGE 1 / SOLDER MASK
I
! |
/ |
I
EXPOSED METAL T\ SOLDER MASK EXPOSED—"] | SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4224897/A 03/2019

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RSWOO010A UQFN - 0.55 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

10X (0.2)
j' 1%(0.7)ﬂ
IO

(RO.05) TYP — i
|
|
9X (0.6) ! — e
v |
I 3 5
|
[

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

4224897/A 03/2019

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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