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5.1 &% KB E
7 AR X SAE T M TARRETE R e (BRAEAA B ) ()

B/ME BONE i:=¥iy4
IR R (Vs) (Vs - GND) -0.3 13.2 V
L EPETN .
Vige. Vo @ %4 (Vine)-(VinG) -6 6 Y
EPEN. e
Vi Vi @ |58 -12 85 Vv
REF GND - 0.3 Vs +0.3 V
i GND - 0.3 Vg +0.3 \Y
Ta AR EE -55 150 °C
T\J %}ﬂ%‘l 150 OC
Tstg A7 43 -65 150 °C

(1) 1F 201 @A HIE [ FERANBAT AT BE S0 3RS K AT o 20 RABE 1 AL IR 2 FREMG TR 2S5 55 T B AEAT B Y #2774
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(2)  VIN+ F1VIN- 435024 IN+ F1IN - 51 - g
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U= X174
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HBM ESD 42454 2 h

\Z LR v
I FHLEFFU (CDM) , 74 AEC Q100-011 1000

CDM ESD 72484 C6

(1)  AEC Q100-002 $57~ 5 4% H8 ANSI/ESDA/JEDEC JS-001 #iyush4T HBM 3 J3 3R o

5.3 UUBIT &AM
75 SRR P 0 IR R P A (IR AR5 A T )

BUME  beWME BoKfE| e
Vem FER A TE -2 48 80 %
Vs LA FLIE F R VS 2.7 5 12 %
Vsense ZEG R NS 0 Vs/G \Y,
Ta B -40 125 °C
5.4 MR R
INA299-Q1
Adapr() DBV (SOT-23) iy
6 5
Roua 45 IR EE AR 158.8 °C/W
R0 citop) SEAANE (T ) Pl 76.9 °C/W
Rous 45 28 v B AR A BE 41.4 °C/W
Wor S B TARHES L 17.3 °C/W
s 45 5 R AR AL 2 4 41.1 °C/W
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INA299-Q1
#aatn() DBV (SOT-23) ey
6 5|l
R0 yc(bot) ER AT (JRF ) #ABH AiEH °C/W

(1) ARBIHMESRNESEE | WS PR 1C S PIRbR N H T

5.5 HASRFH
£ Ta=25°C. Vg =5V. Vregr = Vs /2. Vgense = 0V, Ve = Vin. = 48V IS ( BRIES AU )
B Wk | BME SRR BAE| BR
1N
Vem e A () Ta= -40°C % +125°C 2 80 \Y
2.5V < Vg < 80V, 110 120
0V < Vey < 80V,
' - 2V <Vgy < 2.5V, 65
f=50kHz. Vom =12V 65
Vem = 2.5V -150 150
Vos P NSRS Y%
Vem = 2.5V, Ta=-40°C % +125°C -200 200
dVoe/dT | Jeiff i R iR I3 Vom = 2.5V +0.5| uv/C
Vem = 2.5V, 2.7V < Vg < 12V. Vger =
PSRR | it , LA ottt v 6| PNV
Ta=-40°C % +125°C
lg+r I Vom = 2.5V, Vgense = OV 13 +21
s i N L ERLUA lge lg~ Vom = 2.5V, Veense = OV4 128 HA
Ta=-40°C % +125°C
SR T 0 Vs| Vv
A
INA299A1-Q1 20
G f325 INA299A2-Q1 50 VIV
INA299A3-Q1 100
Genn HimiRE zlcgr“\JAD : '55(\)/rBV) < Vour < (VS - 200mV) .25 %
25 R R 2’(‘;,“45 f'gg’r;]VT)AfV'gS;i (gvg Téfggn;v) 10| ppmrec
NLgrr  |IE&MEIRZE Vour = 0.5V & 4.5V, Vgy =12V 0.01 %
KRBV ToRrEdies | JORE S R 2% 500 pF
B R
FIXST VS (UL ) 98 Vem = 2.5V, RL = 10kQ & GND 49 Vv
X %I Vem = 2.5V, RL = 10kQ & GND 80| mv
kA
INA299A1-Q1 650
BW 9% INA299A2-Q1 500 kHz
INA299A3-Q1 400
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E TA = 25°C. VS =5V, VREF = VS /2. VSENSE =0V. VCM = VIN— =48V HTJ‘{)H\”/% ( B/%E”E%ﬁﬁﬁﬂﬂ )
SH WA A BME  WAME  BKRE| B

VOUT =0.5V E 4.5V BJ/l\Ej’(\ 65
s i % 1% : B
o S H

Vour = 0.5V £ 4.5V [k,
e £ 5%

INA299A1-Q1 , Vgense = £100mV
SR JEER INA299A2-Q1 , Vgense = +40mV 25 Vius
INA299A3-Q1 , Vgense = +20mV

i
Ven B g 7 5 g f > 10kHz 117 nV/ v Hz
HIJR
Vem = 2.5V 450 600| pA
Vom = 2.5V, Ta=-40°C & +125°C 650| A
la BE Ve = -2V 950 1100| pA
Vom = -2V, Ta=-40°C % +125°C 1200  pA
Ta s 0 -40 125 *C

(1) Vine M VN BB AN BT 48 5 3R A T -
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5.6 SRR
E TA = 25°C\ VS = 5V\ VSENSE = V|N+ - VlN - = OV\ VCM = VIN - = 48V E_ VREF = Vs / 2 HTJ‘UH\U/:EJI‘ ( B%j'z%ﬁﬁli% )
75
— G=20
_ — G=50
50 — G =100
<
2
o 25} =
o -
] £ !
S of
3
=
| Q 25
3
£
-50
— ]
O O O O OO O OO0 o O S O O O
e N R R T T ®® =S 2R 7S
oo -50 -20 10 40 70 100 130
Input Offset Voltage (1V) Temperature (°C)
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. — G=20
o — G =50
g 120 —— G=100 *0
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5.6 JLAIRHE (52)

E TA = 25°C. VS =5V. VSENSE = V|N+ - VlN _ =0V, VCM = VIN _

=48V H Vger = Vg /2 4R ( BRAESIAH W )

0.1
— G=20
_ 0.08 — G=50
0.06 — G =100
| 0.04
£ 002
)
& 0
5 0.02]
— —— Y] .
-0.04
-0.06
l__ -0.08
O W W W W WL W WL WL W WL WL W W W WO
Jqe2eees3ssIdIsecece2y 0.1
Q@ @ 9 9 9 § S S SO O S S S O -50 -25 0 25 50 75 100 125 150
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& 5-7. INA299-Q1 125 R 27k A0 A [ K 5-8. W RESREBRKRR
1 100
— — G=20
2 075 — G=50 o
3 — G=100 z
g 05 §
[
©
c 025 _S
5 E
g 0 e 3
iz >
= -0.25 Q
8 s
3 @
(,j'_) -0.5 g
[
[e]
ag_ -0.75 o
-1
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B 5-0. VRN k5 A 2L R B 5-10. ERJEHNH] L SAME A IR R
50 135
— B+ (G=20)
0 13.25 — IB- (G=20)
— IB+ (G=50)
< -50 = 13 — IB- (G=50)
g < — B+ (G=100)
E -100 *EJ 12.75 — IB- (G=100)
3 -150 3 125
[2] %) |
8 o
o 200 @D 1225
5 5
Q. Qo
£ 250 £ 12
—— IB+ (-40C) -
-300 — 1B+ (25C) 11.75
— IB+ (125C)
-350 11.5
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5.6 JLAIRHE (52)

E TA = 25°C\ VS = 5V\ VSENSE = V|N+ - VIN - = OV\ VCM = VIN - = 48V E_ VREF = Vs / 2 HTJ‘UH\U/%I‘ ( B%j'z%ﬁﬁli% )

325
30 — B+
27.5 — IB-
25
225
20
17.5
15
12.5
10
75
5
25
0
25
5
125

Input Bias Current (uA)

-100 -75 -50 25 0 25 50 75
Vsense (mV)

F 5-13. INA299-Q1 23 = 20VIV , SR E IS Vsense M

100 125

225
— B+
20 — IB-
f% 175
=
2 15
]
(@)
8 125
o
=
2 10
75
5

50 40 -30 -20 -10 O 10 20 30 40 50
Vsense (mV)

Bl 5-14. INA299-Q1 #6325 = 50V/V , MIAWE BIE S Vsense AIHIE

EA E
17.5 Vs
— B+ — 125°C
— IB- Vs-0.5 — 25°C
Vs-1.0 — -40°C
< 15
i’é g Vs-15
E % Vs-2.0
S = Vs-25
3 125 s "
8 = Gnd+25
m 1=
= 3 Gnd +2.0
_% 10 Gnd +1.5
Gnd +1.0
Gnd + 0.5
7.5 Gnd
25 -20 -15 -10 -5 0 5 10 15 20 25 0 5 10 15 20 25 30 35
Vsense (mV) Output Current (mA)
& 5-15. INA299-Q1 325 = 100V/V , BIARE BHK 5 Vsense [AIHIR Vg =27V 125 = 20VV
&l 5-16. fyih R S5 IR AT OR R
Vs Vs
— 125°C — 125°C
Vs-1 — 25°C Vs-3 — 25°C
Vs -2 — -40°C — _40°C
Vs -6
s Vs -3 s
S Vs-4 e Vs-9
S S
K} o
> >
2 Gnd+4 2 Gnd+9
p=] =]
O Gnd+3 o
Gnd + 6
Gnd +2
Gnd + 1 Gnd +3
Gnd Gnd Leme=——0o_
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 40
Output Current (mA) Output Current (mA)
Vs =5V 25 = 20VIV Vg =12V #8325 = 20VIV
& 5-17. i B R S ERAIKR R & 5-18. iy R S H IR AR R
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5.6 JLAIRHE (52)

1t TA =25°C, VS =5V, VSENSE = V|N+ - V|N - =0V. VCM = VIN - =48V H VREF = VS /2 Hﬂ‘{)ﬂ\ﬂ/%‘ ( BﬁjF%ﬁiﬁlﬂ )

1k Vs
— G=20
— G=50 [ -
100| — ©=100 vs-o.o5--\.
8 S .
8 10 o Vs-010k ..
a ]
£ 2
= £ vs-0.15
g 1 &
=)
')
100m Vs-020| _ ys=27v .
— VS =5V T
— VS =12V
Vs -0.25
10 100 1k 10k 100k ™ 10M 50 25 0 25 50 75 100 125 150
Frequency (Hz) Temperature (°C)
B 5-19. HyH FEPL SR MR R RL=10kQ % GND
& 5-20. HIFRIESEER XA
10 10k
—G=20 ~ — G=20
— G =50 = — G=50
g| — G=100 ; S 1k — G=100
¢ ? c
R =
S g 3
[S ©
E 6 % 100
zZ (o))
o 2
o (¢}
= >
g ¢ 3 "
& 8
[0
2 % 1
3
S
0 100m
50 25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k 1M 10M
Temperature (°C) Frequency (Hz)
R = 10k0 % GND B 5-22. A SERE 5HENRNRER
B 5-21. #i%T GND KHZIE S5 EIE AKX A
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5.6 JLAIRHE (52)

E TA = 25°C\ VS = 5V\ VSENSE = V|N+ - VlN - = OV\ VCM = VIN _

=48V H Vger = Vg /2 4R ( BRAESIAH W )

= 42 r—
S 39 S — Vs = 2.7V, Sinking
S 36 M — Vs = 2.7V, Sourcing
S S —— Vs =5V, Sinking
3 33 = —— Vs =5V, Sourcing
3 30|, — Vs =12V, Sinking
2 T o7 Ci — Vs =12V, Sourcing
zZ € 3
[ = 24
(o)) c
£ g 21
= 3 18
3 15
o 12
Q L}
o 9 =
3 6 e
= 3
Time (1 s/div) 60 40 -20 O 20 40 60 80 100 120 140 160
Temperature (°C)
Fl 5-23. 0.1Hz & 10Hz B &M ;
Vem = 12V s = 20VIV
& 5-24. SRR SEEEIRER
450 500
400 o

< 425 <
2 2 g
o ’ / ’ § 300 -
5 5 J
O 400 - o
T € .
3 8 200
17} @ .
2 2 .
> =] "
g 375 le] .

— Vs=27 100 N — -40°C

— Vs=5 — 25°C

— Vs =12 — 125°C

350 0
-50 -25 0 25 50 75 100 125 150 0 2 4 6 8 10 12 14
Temperature (°C) Supply Voltage (V)
#2% = 20VIV Bl 5-26. #AHRS HFEHERKFRR
K 5-25. SRR SEE KRR
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5.6 JLAIRHE (52)

1E Ta=25°C. Vs=5V. Vgense = ViN+ — ViN- =0V, Vey =V - =48V H Vgerp =Vs/2 N pIEES ( KraE 53 UL )

900
— G =20 (-40°C) _ \(/)olrtnmon-Mode
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
INA299A1QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3NCF
INA299A2QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3NEF
INA299A3QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3NDF

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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 Tl 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.

OTHER QUALIFIED VERSIONS OF INA299-Q1 :
o Catalog : INA299
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https://www.ti.com/product/INA299-Q1/part-details/INA299A1QDBVRQ1
https://www.ti.com/product/INA299-Q1/part-details/INA299A2QDBVRQ1
https://www.ti.com/product/INA299-Q1/part-details/INA299A3QDBVRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/ina299.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-Nov-2025

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 4-Aug-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA299A1QDBVRQ1 | SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA299A2QDBVRQ1 | SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA299A3QDBVRQ1 | SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 4-Aug-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA299A1QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
INA299A2QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
INA299A3QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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 notice.

3. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/G 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
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