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7.6 LAV (continued)
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7.6 LAV (continued)
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(0] . .
D
= £>
ss
- =1
g
23
23
82
¢S o
Ss
S E B
Qw
e
Time (1 s/div) Time (100 ps/div)
VS =+2.5V B VCM =0V , VDIF =0V , VREF =0V
B 7-13. 0.1Hz Z 10Hz HEES ( LA KNS%) Pl 7-14. BYECTSE (10mVep TAKIER )
............................. : Inverting Input Overload
% Common Voltage Step s | | . / ........
S e PP o :
= T e
‘q—; ........... S
§ """""""""""""""""""""" é S|
% ov % § Output
° : /‘ = o |- / ...........................................
o . M IR A DO S P S
= - Output Voltage 3
S| R R e o < | \ ........................ F—
gfov: >
I L =
S|l ov ;
Time (50 ps/div) Time (250 ps/div)
Vs =5V, VCM =12V, VREF =2.5V
A 715, SR R R  7-16. RATESBALR
Noninvertingj Input Overloaa Supply Volt:age
> > e e
S g : :
S -— | 2] T I Lo L S EREEE
AN L / ............. \\ 2 : h - - - -
SR/ G I N PO SRR | TP VRSP RO
................................................. . . Ou[put V0|tage . |
ov L T | ovl— I TN T S
Time (250 ps/div) Time (100 ps/div)
VS =5V ) VCM =12V , VREF =25V VS =5V y ‘ﬁ; VDIF m 1kHz IS)II\E]TQ =0V , VREF =2.5V
B 7-17. BHZES NI & 7-18. J5 3" BL
8 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA199-Q1


https://www.ti.com.cn/product/cn/ina199-q1?qgpn=ina199-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSF82
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSF82E&partnum=INA199-Q1
https://www.ti.com.cn/product/cn/ina199-q1?qgpn=ina199-q1

INA199-Q1
ZHCSF82E - MARCH 2016 - REVISED MAY 2021

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.6 LAV (continued)
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BEAERN T _E I AS .

RsHunt Power
Bus Supply Load Supply

]_ Caypass

V+ 0.1 uF
IN- Rint
Rs<10Q
Output
Cr —(‘9
——O
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Gain Error (%) = 100 — (100 x Gain Error Factor) (1)

(1250 x Ry7)

Gain Error Factor =
(1250 x Rg) + (1250 x Ryyy) + (Rs x Ryyy) 2)

Hordr s

* RNt ZEWHHIAHIM (R3FI Ry )
* Rg AR

A A N i 14 22 70 L AFLXE 2030 R L™ A ) o T PR AR A B B e A8 £ I i BELAEL AT Y i A L FHL R A Ry ( BR
RinT » W1 9-2 PR ) o 43T A Y HL S 5 70U R BEL 2 L ) oL A BRI, 200 HL T 3K 10 S8 B N 51 A 1 T ik
PEN— AR M Bl ATCATH S — N, DU E a0 A 5 s B A A I S AR 2 iR 72 . 271250 2 h
25t T PSR SE 3L v I 38 A 5 BA 0 A5 R 0 T O 22 ) 2 3K
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£ 9-1. W NHEH
T 323 (VIV) RinT(k Q)
INA199B1-Q1
50 20
INA199C1-Q1
INA199B2-Q1
100 10
INA199C2-Q1
INA199B3-Q1
200 5
INA199C3-Q1
+9-2. BB REHAT
P LSBT
INA199B1-Q1 w
INA199C1-Q1 (17 x Rg) + 20,000
INA199B2-Q1 10000
INA199C2-Q1 (9 x Rg) + 10,000
INA199B3-Q1 1000
INA199C3-Q1 Rg + 1000

SRJE AT LIRS 5 A2 3 1 THELAS IS A A1 B R I L BHL 2 e B U I 28 R 2%

it , 4 INA199B2-Q1 A1 9-2 FHAHR MG 2t iR ZE A0, R 10Q MR iR ZER T 0.991. JRJA 1 H]
JiRE 1 T EAERN R 2R R 2, ISR 10 Q A ERFR PR AR TR 0.89% MM Ri R 2 . An SR A H HAT AH R Y
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9.1.3 Xl INA199-Q1

R INA199-Q1 RANBA KW 5| i, (EAZ IS EFThREMR |, mI (i P2 4 1] B0 AR 8 T S i HE A INA199-Q1 it Ha .
BT TEFF ST R INA199-Q1 Hi 5 #0 AS HaL U«

SRIM , 7R AN F b, 3B 75 B R R Wi 454 R Ui L TRy RE 2 D R . PP IZ E T RV G R
INA199-Q1 =W~ FffL I E | @il 9-3 Fiam.

RSHUNT Load

Supply
Reference pa \/\/\/\
Voltage

D *. REF ouT Output
Ep— o)

1MQ Ry | IN-

GND
Shutdown | V+ m] | IN+

Control ' Vo R DEVICE R;, R,
l 4 INA199x1-Q1 20 kQ

c INA199x2-Q1 10 kQ

BYPASS INA199x3-Q1 5 kQ
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(A ) o TLiXes 5] B A R Bk T 4% B e &3 B, Bl , i REF 51 | iHE0 MBI 1MQ
FHATARZ M R AR T 5 . A SRAE INA199-Q1 Wi A S HEBE HROR S b i | MR ATy B AEBR R HL
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XETEV S AMQ BRAR , R INA199-Q % H 20t S vl #y e ety W A O BR A . DRIIE % IS5 N 2
IMQ HIFHES b A7 eSS L s R LE

#E
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9.1.4 REF #j \ PHLPTEMH
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S RL A s SO 28 22 0

FER INA199-Q1 it HEAT Z2 70 A A R e b ((Blan , 3l — AN 22 70 fa AN BB e s (ADC) s it el £ Y i 4
) ADC BN ), ATEAJERR REF A\ m OB HTR2m . 1] 9-4 BoR 1l ¥ REF 51 /E 3 INA199-
Q1 FRE g 7

R
Supply SHUNT Load
Oo— WA
/]
ADC
REF ouT Output
)
GND Ry Ry | IN-

27V1026V v | N+
Caypass l - -

0.01 uF

to

0.1 uF — Copyright © 2016, Texas Instruments Incorporated
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Supply Rstunr Load
O

RproteCT RproTeCT
10Q 100Q
p
Reference
Voltage

> “._REF out | Output
J—T GND 1M R [IN-
Shutdown _ V+ ", - | IN+
Control l 1MQ ﬁl
CBYPASS I
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Supply Rstunr Load

o AA%A
RproteCT RproTeCT
100Q 100
Reference
Voltage

> . REF ouT Output
-—-= o)
J— GND 1Mo Ry JIN-
Shutdown v+ A -ll | IN+
Control l 1M ﬁ;
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9.2 MR A
9.2.1 BHIEIT
Bus Power
Supply O——"\AN\—@—P» Load Supply
l Cavpass
V+ 0.1 |.1F
L
out —O Output
IN+ REF
GND

H
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9.2.1.1 - ER
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—FR K H % e BT REF S BIE R R R B R V+. UANIEEE NG SR, XRS50
SR RS T HL s L 200mV A FIMAL . 24 REF 5] | X A7 2R T B NE 5 1% B AL s
VM. BEFECE RS R RAR X T8 IN - S A = N R R . RIS AAR , JhE
SEINAE T AR |, R IR R 3. Bin® REF 51 A B EAN S 24 EIR B E.
9.2.1.3 WHH 4k

B 17 P L PR A S e SR B P 9-8 Pz . REF SR Aoyt b I f B 222 T i . X IEZ A
G5, il bR TR, HY TR RMAGE S BT IRRE R RRE , ARER TR R

\ A \ N
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——— VREF
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9.2.2 MAZEAT
Bus Power
Supply o—e— "\ \\—e—P» Load Supply

1 Caypass Reference

Vi 10_1 uF Voltage
IN- —
out —CO Output
IN+ REF 40/0—
o—e

GND
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AT SR A AN AP AR S WL, AE RN, AR tEBEL N, AT RECAAE T 1A
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XFXUARN , Vregr B BCENPIRRE , DMEAERA BT A ESEOAAE RS S . ERLEREILT , HXAHE
TOAVRH L) 4 S S TR RRIN |, Veer T BCE A bR EE LM L .
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g
3
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10 HEJREAHRE Y

INA199-Q1 (K% N\ HL B T LA 7E P Eh T 8 L ECHE YL TR Vo OO0 T v B B 5 2. 900 Vo EhL Y0 R T DL
5V, 7K HL U H T AT ik 26V, AR OUT 31D 6y e I 700 61 52 EhL 31 2 0 ebo I P PR A, T 2 75 L
H L INATO9-Q %81 A\ 31 B4 AT 7R 52 B Ay A A2 590 B P 0 HL . ( AT 75k 26V )

11 fi J&

1.1 fiJAE ™

o EFFRRSOEBEE 4 230 B N B I B I PRSI e AR TR AE BN B ISR L
o 0 L BELAT o L A R L BELA 28 AR B 5 2 S 3TE RN B IR IR R AT A LB o 45 P 97 b BEL P B 41
FERAL | ATATHR S 0 5 B PP 2 5 500™ 3 (R B 2

o YT R A A R AT e ST R R S A B S . BRI 0.1 u F SRRk SE . T LTI
A 258 E 2 DL MR g 7 R L P B

11.2 4 Ry

Output Signal
Trace
VIA to Power or
| H H O Ground Plane
e VIA to Ground Plane
] 0
'5 z é ‘s .
(e}
o 3
= 2
Supply
Voltage
-’ I
Supply Bypass
Capacitor
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12 SR SRS HF

12.1 SCRE X HF

12.1.1 A0k

HS LN ARy

o fEJNACEE (TI) , INAT99B1-B3EVM F J 16

o INALER (TI) , TIDA-00302 47 570 1 T #8 H A 2 e 14 T Wit

12.2 BRSO FTE A

FRNCCRYEFIE A, E SME ti.com ERIEERE S SCEE A 27 B A AT, BT AR A BRI s R
MUME., GRESRMEME R | EEE S BT SRR S BT P il k.

12.3 FERIE

TI E2E™ S HFigln 2 TRIMMEES L TR |, AT HENEFREIRE . L 6IE MMt He. #RINEM
AR U )R] 3RS T AP A B .

BRI BTG “HERE” $R4t. XN EIFAKE TI BRIV |, I HAR—E B TI WS ; 535
T (%KD -

12.4 Btp
TI E2E™ is a trademark of Texas Instruments.
FTA R bR BN & T E R .
12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

12.6 RiER
Tl Rifi& RARTERIN W MR 7 AR 17 BEAENE 1 A€ L.

13 Pl HEMTTWER
TR BSERITIE B XS B 1S S m] (i e . SR g A F | MR BT, B
At e SCRGEATIEAT o A5 b B R 30 S S A | 752 B 2 A ) S
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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 ®3) (4/5)
(6)

INA199B1QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 13C Samples
INA199B2QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 13D Samples
INA199B3QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 13E
INA199C1QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 17A
INA199C2QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 17B Samples
INA199C3QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 17C 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.

@ 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. TI 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.

® | ead 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.
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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 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 INA199-Q1 :

o Catalog : INA199

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
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
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O 0778procket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
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)
INA199B1QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B2QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B3QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199C1QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199C2QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199C3QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
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Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA199B1QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA199B2QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA199B3QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA199C1QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA199C2QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA199C3QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
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PACKAGE OUTLINE

DCKOOO6A SOT - 1.1 max height
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0.26

ALTERNATIVE PACKAGE
SINGULATION VIEW

4214835/B 04/2024

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 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR
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6X (04) [
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/B 04/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height
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PKG
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Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/B 04/2024

NOTES: (continued)

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

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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