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6.6 HLAVERE: (42)

£ Ta=25°C,Vg=5V, Vine =12V, VRer=Vs/2 4T , i INAT199A3 M5 MItERE ( FRIER B U )
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7.4 S3FThEEAE R

7.4.1 BI\UEBE

— MR HEW R e B RS b SR, XA BRI A b AR BT R LB Y
gL P RAER AN G RO AL E . SR, XM B ST B N LI £30% 7% . B 7-2 BoR T — MK
b ReR PG} b &

I:{SHUNT
Bus Supply Load Power Supply

o

L Caypass

V+ T 0AuF

Rint

Rs<10Q

ouT Output

o Bias

IN+ Rint REF

IS
+

R3<1OQ

GND
L
8 7-2. AR L B

B, s A% R 00K PR BHL B 9 00 2 DR B 4 R RN K iR 22, DAL, W RRT RE AT, X ER UK R BHELAEL N PR 5 2
10Q BRE/D , DA JRD XA BE AR (TR o 24— S22 70 U RN AE S N 51 R Z BT, &1 7-2 o HE AR S A 51 B
P R R 2 A T A AN LS A SN BT A RS R A S R RS B P R AN B B, e B
P F AL E 2 3 BUR DB B LS A R R B o IR AN DRRE ™ A 7 — A A7 R BEL 4% o 2 B ) o s o sl 25 14 22 70
REHE . ZIRFEEAEAS RN G AE SR T —A> 5 8> 70 T &% A0 AN TR 0 R s o S SR AN ) B R
BEL, A N i B FELOAE A AN UG BT 25 A 4 RS R A LA/ o X 2 ey D DB I P FEL 45 0 25 00 a2 2 ] DA T O R
A2 75, b i R iR 22 R 75 R 1 RIS

55 73U L BEL 8 R B R TR AT % B4 HE AR 5 S R A (4 22 20 R s P R AR B T A o B R PELAEL AT P9 A N LR

R3 Al R4 (8¢ 41l 7-2 Fiosif) Riny ) o 3T S ) A IS 5 7037 v BHL 2B (0 H A BRI 0t HL P T 1 -
NG ZE ATy — A R R Z B AT TR NPT, DA RE Fh A0S ER IBCH BEL R AR I T 2 N R 2590 22

FETTREIC A gy T RISRE S 300 I B2 51 B e s R T O 22 ) R

(1250 x Ry7)

Gain Error Factor =

(1250 x Rg) + (1250 x Ryyy) + (R X Ryy) )
Hrpr

° RINT IEIL:V‘]TJJEBELF@)\EEBE ( R3 *ﬂ R4 ) o

* Rg &AM H LI
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HI R B R A SIS B s AN B, XA R AR 2 AR T AR AL, R 7-1 gl R 7-2 B T R
BB S R 0 2R 22 R T

R 71 N
R 2% Rint(k Q)
INA199x1 50 20
INA199x2 100 10
INA199x3 200 5
RT-2. FHRBRERT
PR AL R E R T
20,000
INA199x1 (17 x Rg) + 20,000
__ 10000
INA199x2 (9 x Rg) + 10,000
NAT 1000
99x3 Rg + 1000
T M0 5 Bk e BEL 5 0 AL 1 59 2 402 T LA LA 5 2 SR RISRe B
Gain Error (%) = 100 — (100 x Gain Error Factor) (2)

Bhn , fEH INA199x2 Fk 7-2 FRAHR A aa ik 22 A0, BHKARL 10Q MR 27 0.991. ARJ5 {7 s
2 THRMN IS R iR 2, UANERA 10 Q SR IBCHLFHAE ™ 4= 17 KM 0.89% Mg AR ik % . WIRMEH A MFA 10Q
FRIDRHLREEY INA199X1 | A S HI B 7 42 0.991 B3 a8 iR Z K+, 0.84% (I ad 1R % .

7.4.2 3=l INA199 &%

U INA199 RANEA WG|, EZE IR |, vl 2 AR s AR P e g oA INA199 fihe . b T eI
K] FEHT INA199 HEJREHAS AL

SR, TERIR IS, I8 TR B R W 2 T A R B Ty H AR 2 D B . VTR IZ R REYS K R
INA199 7E Rk =0 N fb R BRI , i 7-3 B

Rshunt
Reference Supply Load

Voltage

N
[> N REF ouT Output

J—T GND MO Ry | IN-
Shutdown v+ i ] IN* PRODUCT | R,ANDR,
Control W W
1MQ Ry INA199x1 20 kQ
INA199x2 10 kQ
Caypass _—L INA199x3 5kQ
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B 7-3. {5 B HESC I INA199 FrIFEAS H B

M INA199 FIR/ M AR OUT 5| JIA1 REF 51 IFIFEPUE R ST IMQ (REH IMQ iBF 5k Q F A\ HEFEMA
B) o WIS B B R BRI TS A e, B, SR REF B | THEAM R B IMQ BT

Copyright © 2023 Texas Instruments Incorporated TR KRR 15 15

Product Folder Links: INA199
English Data Sheet: SBOS469


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com.cn/cn/lit/pdf/ZHCS912
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS912H&partnum=INA199
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com/lit/pdf/SBOS469

i3 TEXAS
INA199 INSTRUMENTS
ZHCS912H - APRIL 2009 - REVISED OCTOBER 2023 www.ti.com.cn

M EAR R e (H2 , WARAE INA199 SCHTi v S Blia SOCR A By, WH S5+ 0 B A E R
BHETA IMQ |, TR ARBON B4 s S I HT Y IM Qo U SR B ME BE RBOR 88 KK 1, WG 22 1 A S I 216 R 10
%Yﬁﬁiiﬁﬁﬁﬁlﬁ%&iﬁﬂjﬁﬂﬁo Blan , dnSREAEIRAE AR TE N TR, MR BRBCA HIRAA IMQ HJBRAR .

X EIH S IMQ B8R, 2R BT INA199 (14 HH i S n] f4 il Bz b AT I B 42 . IR UE | i MR 5t in 7
1M Q HLFE A% I 43Ut A i i B IE B

#i

M LR, R Ry 3V BUE &, AR 2 A B LT E E BLULES R U
25 n A R 1&&% 2V FERE | AM QR BH R X EE A 3 S T T — R

7.4.3 REF # \FEPTEZ M

ST Z 0K 2S—HE |, INA199 41 g8 B mH| L 252 3] REF i A\ S ATAT BRI 0 . 24 REF 5] 4k B 4%
ﬂ%ijﬁ%&zﬁ/ﬁdx%%ﬁﬁ XA A B o 2448 SR B i YR BRI M PR ) FE B A R AR, REF 51
IR HIE E UK A 2

TERIAT INA199 %t HEAT Z 0 R R ek (a0, 383 — A Z 0 S N e 25 (ADC) B0 38 3 {5 F 7 A s ik
ff7 ADC #i A\ ) , WTLAHER REF S A0S REHGTR M . 18] 7-4 408 78R REF 51 BIAIEREMER A INA199 3k
B i ) 5 1

Supply Rshunt Load

—

ADC
ouT Output

REF
|
GND e N

27Vt026V

CBYPASS

00‘1FAL
el

0.1 uF

& 7-4. K INA199 M VEBRFESIXT REF # A\ R m

7.4.4 FEALERABE KT 26V KIS T 44/ INA199

LI —/NER > LB, R EBRAS RN T 26V R (BRI ) AT INA199 &A1, RAAEAT R —
WA B T N S RS R 3 (AT FR Ny B 3 i [ # 7% (Transzorb) ) 5 ATAR] M At S8 B A5 RS 2 2 Toik 4%
SFIERF I TR] o & e — X RSS9 TAR ST BB ES (162 7-56) o SAFETSATRE/N R PEL S | 38 H K
R 10Q. {4 FBK I L PHL A8 2o 0 38 25 7= AR 52 | 77 7.4.1 340 X e adhAT 708 o Bl 112 A B A BR ) S R 5
PRIUE, (M 10Q HLFHES AR AT 4K 21 A B A AR AIUE T2 R 8 R a0 — A vl e VF 22 LT A 2R . RN S

B /b 1) R R AR S 1A ﬁ%:*&%TEd\ NHNE R di R B % (SOT)-523 B /AN RS — 0 3%
(SOD)-523 [y e b2 A KB A8 E A B M W S 4 N IR BE 245 8., 15254 TIDA-00302 477 7%
i Y e IS st i 1 7 75 7 ( TIDU473 ) .
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Supply Rstunr Load
O

RproteCT RproTeCT
10Q 100Q
p
Reference
Voltage

- S REF out | Output
> o
— GND 1M R [IN-
Shutdown oV i e
Control l 1M ﬁl

CBYPASS I

B 7-5. EHXGFPH B K INA199 BESARY
U ARAR D RE S 90 W A B S 08 R B 25 IR AT BE 77 T 0 25045 P — A B o2 T A W A8 Pl S ) 28 03, B4 e 2K
30 2 MR R 7 R AE B AR ON 22 TR A — A B AR e TR R RS AN TS SR TR . A ORI A I R R R T R A —
ANFR SOT-523 5 SOD-523 3% N AU BE % . XA TR AR 7-6 . fEXEREIT | W4 G 4
TR INA199 Pt 75 1A s AR T AR /N T SO-8 H 3 AR |, HAYES KT MSOP-8 35 i AH .

Supply Rstunr Load
O

RproteCT RproTeCT
100Q 100
Reference
Voltage

> . REF ouT O“ép”t

Shutdown | v+ " -ll | IN+

Control l 1MQ ﬁ;

CBYPASS

& 7-6. {8 AN BRSRICES A N AL HEAT INA199 RS AR Y

7.4.5 WEBRSREM

W R KNGS IR, ERA BN 51 BT 2kV SR it & dvidt i, "raes 380 A RS LI
W ESD £t 2 B . XA B H IR A, ESD S5 E i) N B & S BUX M EI F . AR
LR K 2 B A I B A AR eT R, e A RS il . B A ESD SR IK) HLI o BRI SRS A (R .

N TR , T LU AMEIE BRI B TR N BT B S AE S . 15 55 A0 DR A0 5 A3 B N HELBE AN 2 35
MG R IR Z AR . VIR BIRSEER | TR ATRER AR FFAE 10Q DUR o 25 BRI HAER [ A AR B HL Pl
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B, WO Bt JE #% Bk S ARG ER . B B /N 10Q H 100MHz 2 200MHz R HL KT
600 Q [HELEIARIRE . 1ZIEML S IHERE A AT 0.01uF F1 0.1uF 18] , DLRAMR S i X 38 2 i 2. & 7-7
IR T IR TR, IR |, BxbrSEe AR mENSm AR EZE S |, 1§53 H TIDA-00302
BT IR a5 IS o 1 i i1 7577 ( TIDU473 )

Shunt

Reference
Voltage %\\ Load <—e\/\/\-¢—< Supply

N

AN Device
N REF ouT
7

Output

&

7
7
7
7
l’ GND
= MMZ1608B601C

V+ IN+
27Vto26V ﬁi v vy l Q. r—
0.01uF Q 0.01uF __
tOO.'IuF:I: to 0.1uF
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9T B KRR S 1 PR DAAE AT RE 2 BRI 25455 IR N P OR3P i o 1 T 3 3 22 A1 B oA (KA, B Wil C
FR A AL PR HEA 5) 2 B X P8I A7 25 AF s BT 1) ESD 458 . B A1 C IR AF AN BB 2K 323 28 5| R BIAF 2% 4 RO 4
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8 L AN SE it

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

INA199 Il & HL it i v AL L FELES I 7 A B L e o IR T Id s 1 mT SRSl ik v 5| AT 1 8 i L 45 5 T
e, XFEATR AL Z R E .

8.2 AN H
8.2.1 BHEAT
Bus Supply Load Power Supply
w—wJNNAWw—»
]
v T
IN- l

ouT Output

IN+ REF

GND
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] 8-1. Ff BL A R 2 R

8.2.1.1 &1 ER

Z s E A E EONARYE REF 5 BE At fic By 2 B i) mlo0 ) FEIR A S . 1 8-1 B T LB Il A B R R | JE
W, YA IR, DK REF 51, K B E N T . SNSRI, OUT 5| A% i H
JE2= 380,

8.2.1.2 £ i/ I 2

iy H 2 P R Y R A2 PR TR A ON S TR A R R T AR e s A R . A T N R B AR A N R I P B 1 8
H, ¥ REF 51w E A —ANE T 50mV (AEE , i ik N SR e . A T BRI BRI HR 2 | TI
TN E AR REF 5] B E

— RPN S R B TR REF 5 EBERE B IR R V4. YA FAEES NG SN, XA 7%e S 80
R ZEAR T HL R B 200mV A BT . 24 REF 513 | X5 328 T 08 A M NS 5 1% AR ARG
. BRICE HP S R AR R AR ST T IN - Bl A s N R IR . RIS, [
ARG T G R B AT YR B ) R RE Bl . EINE] REF 51 A AN 2 F e YR L

8.2.1.3 W/H 4

B [ea PE B PR A e RS B0 1] 8-2 Frar . REF SIBAECER M, Aoy b IS 4 B 22 T4 i i or . X T IEZE R
&9, Wt Bt Em TR, BT REMMAGS , TR, b AR T S
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N A
A

’-—-

Output Voltage
(1 V/div)
o
<

— OUtput

Time (500 pis /div)
B 8-2. B[] S F 4t e B2

8.2.2 W HiE1T

Bus Supply Load Power Supply
o—q»J\/\/\/—o—>
‘
CBYPASS

V4 0.1 uF
IN- I

ouT Output
o

Reference
Voltage

IN+ REF
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] 8-3. X I B2 A JER 2 &

8.2.2.1 &1 ER
2R — OO A FL RS I AR B | AEUEAE P T 1) BRI 0 e BEL 2 20 A A K LI o 3R U ) W L 7
ISR P AR (K B P AR AR D0, RSN A, LRI FEBEL | AT AR AR e

8.2.2.2 jE L FE

B W REF 5| GEINEE |, o7 DO E XA sh B ; Wik 8-3 fivn. inEl REF MHE (Vrer) WE SZFHA
BPOIRASHXT M HR S . )5, AT EZEMES (T IN- 518 ) , BN EET Vier ; MAHTF 17
ZoES , WA NEZRIET Vrer. i3] REF 51X —REBERTREN OV 2 V+ ZRIFHEAME . XT %A
M, Veer 8% BB NRRRE |, DB BT 1A L SEBM S SVa . RS IUT | 2400 HL I AAR N
% R ST PRI, Veer ATBCE YRR DU L
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8.2.2.3 Wi 14k

i
EYRYEY

L4 v v v v
\elth)
e \/REF

Output Voltage
(1 V/div)

Time (500 ps/div)

PRl 8-4. 0[P 48 Hh i 2
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9 HEJFARSSHE N
INA199 f{1% X HiL 6 AT LAZE 344 o0 JE B H SL B IR Vo PRSI0 FHE BN (3 5 . ol | Ve P IR T DA

5V, T YR A A 26V, SR OUT 51 ML i B T i 52 s 5| B0 el T R PR Ao e4h , B iR A L it
L, INA199 [ A\ 51 B Al AR S BN NS S E AR L ( RTTRiis 26V) o

10 i J&

10.1 17 JRfE T

o EFFFRSOEBEE 4 230 B N B I B I BRSSO e AR TR AE BN B ISR L 7
o 0 L SEL 3 BELAT o FL IR L BELA 28 AR B 5 2 S BTE SN 5] I IRI A R AT (0 B o 65 P 97 b BEL Fr B 1
FERAL | ATATA S ) 5 B PP AT 2 5 500™ 3 (R B R 2

o EYEES I A S B R AT e SR T F Y B BRI B S . T B I 0.1 pF B3R e ZR AR . BT LUV A
A 258 E 2 DL g 7 R L LB

10.2 A /71
Output Signal
Trace
VIA to Power or
q H H O Ground Plane
e VIA to Ground Plane
5 z 2 ‘s O.
=) 4
(e}
& 3
o +
>
Supply
Voltage
-’ I
Supply Bypass
Capacitor
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11 BRI SCRS STRF

11.1 SRS

11.1.1 A CHY

EZH LR AR -

» INA199A1-A3EVM /1 /755

»  TIDA-00302 57 50 e T Z5 HI i 45 F2 e 1
11.2 BSOS E BridE 0

BWOCR ERE A, E FAE ti.com ERERAR S SCHE e . mi Ay AT VRN, BT RSO S R T
B, ARERELE R 1§ EE T DT SO RS BT T sl k.

11.3 XRER

TIE2E™ 32 FrRitn 2 TREMPEESE TR, WTHBENE KRGS HRE ., 2R IENAEMR . #%
WA fRE R H B ORI, SRAFRT 5 B POE T B .

BN A RS TTERE “IZIRAE” SRt REENFE AL T BEARRE |, I HA—@ B TI B A S
TI 5 45K

11.4 BEtr

TI E2E™ is a trademark of Texas Instruments.

I b % B A & I =

11.5 R

HHICE (ESD) SR XANER L . AR (TI) EEUCE IS 24 TS 1S kb B AT B P LB o 1S S0 5 T b B
A RIS | TS SR B

‘m ESD RN FEBUNITERERE | KA. R RN W REE A B R BBIL |, BB NVIEHARNHS
B DR Bl 2 S BT R AT AR AARAY
11.6 RiER
TI Rif#k ARARVERFNH IR TR B B R AE o
Copyright © 2023 Texas Instruments Incorporated TR 15 23

Product Folder Links: INA199
English Data Sheet: SBOS469


https://www.ti.com/lit/pdf/SBOU085
https://www.ti.com/lit/pdf/TIDU473
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com.cn/cn/lit/pdf/ZHCS912
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS912H&partnum=INA199
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com/lit/pdf/SBOS469

13 TEXAS
INA199 INSTRUMENTS
ZHCS912H - APRIL 2009 - REVISED OCTOBER 2023 www.ti.com.cn

12 Revision History
T DU RRCAS B DR AT BE -5 24 RS 1) RS AN (]

Changes from Revision G (Februay 2017) to Revision H (October 2023) Page
o T TSR F RS BRI X BB T I s 1
Changes from Revision F (June 2016) to Revision G (February 2017) Page
o BT AR E A AT T ENER T 21.5% FEUIN TR ZE R 1
o WG I IE BEHH 105°C FEDEA 125°C oo 1
o [N RAHGENE R A TISG—ATIINT INATIICK .ot 4
* K INA199AX HBM fE M £4000 S8y £2000 , JF45 ESD K K4 A Vigsp) #7111 INAT99BT,
INA199B2 1 INAT99B3 TN INATIIBX FTINATIICK ...ttt 4
o B XIS T TAATHIRKIIEIN 105 FEEN 125 oo 5
o WU RPHITH Ta= -40°C £ 105°C N Ta= ~40°C Z 125°C ., 6
o W TR Vom SEUIIBIG AT T A Coeeeeeeeeee e, 6
o AN RE ZEATIIN TR AT B I T 0 AT o 6
o B THEE RS GBW SN EAT T A H 8O INAT99x T, INATI9X2 F INATIOIX3 , F3 il % i =
AT ettt ettt sttt A AR A AR bR S e e AR AR AR bbbt st R bbbt s ettt s st et eee 6
o WG ATHEIE RN B I S SRR RGN 105 TEELA 125 1o 6
o WG ML I IE —BEHH 105°C FEEEA 125°C oot 12
o WG EIAJENR Sy RGBT ) INAT99A2 AT INAT99B2 XA INA199x2 , 145 INAT99A2 71 INA199B2 T ik
T INATOOIXZ ..ottt ettt et e ettt et e e te et e e te et eeae e be et et e e ete et e eteenbeeaeeebeenteeteeateeneeereenre e 14
¢ T T I 22 R B 7 B oottt n e 15
o K EBESTELE T B IRA B HEBUNIRA B I C e, 17
Changes from Revision E (December 2015) to Revision F (June 2016) Page
o T HRERFEES, DVEREFREEE DG oo 1
¢ IR T IR T N TR oottt ettt ettt ettt ettt a et 1
I L - s TR 1
o BT XS RABEN FAF I FILITA BB oo 4
© BT ESD FH K - MR T WA ALAF AT, HEUT INAT99B HBM FUAS ..o, 4
o BT AR A T R G DR 6
o I8 BT R THIE Ve SN AT T BAREURR .o 6
o NG 0 JA BEUIRINIEN L ATTFIE ZZ ettt ettt e et e e te et e eaeeeteeaeeteeaens 6
Changes from Revision D (November 2012) to Revision E (December 2015) Page
- UNIT ESD S R, MHEREEHE Re RO MY BIFIIREHA, MRS M0y IR
Gr~ A Iy BRI FF T NS L FFEFT AT ETIGIG A FBIT e 1
Changes from Revision C (August 2012) to Revision D (November 2012) Page
S QU s R W e S B X A G 6
S T T B 72 ettt ettt te e ebe e beeae e beeteeaeeeteeabeete e beenreebeereares 14
S T B TSP 15
Changes from Revision B (February 2010) to Revision C (August 2012) Page
o FSEPIAS “HFEPE” B RZRIT T INATOOBX B2 ..ottt 1
o 1] TERRARF” RFBINT INATIIBX U ..ottt 3
o [ “EPEERT RAFTIT INATIIBX FIE ...ooviiieeeee s 3
24 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA199
English Data Sheet: SBOS469


https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com.cn/cn/lit/pdf/ZHCS912
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS912H&partnum=INA199
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com/lit/pdf/SBOS469

I3 TEXAS

INSTRUMENTS INA199
www.ti.com.cn ZHCS912H - APRIL 2009 - REVISED OCTOBER 2023
oA RV REVIN LB ZEIN T AR B B 6
o AV ATHEIE RIS IR T QN B S R e 6
LR T T 8
© T T Tl 8= ittt h et R e a et R e R n e Re R et R et R e Re s st et et eneete e eneete e rees 8
T T Bl 812 oot be et et eteeteehe e be et e ebeeateeateateeteeateebeeteeteeareenre e 8
o T #HF Rs # G BLLLE RS INATIOAX FI INATIOBX A .....ovieeeeeeeeeeeeeeee e 13
© TEDEL T FATEIE B3 e ettt 14
I T BCFEBEBTZIETE TT oottt 17
Changes from Revision A (June 2009) to Revision B (February 2010) Page
o HBR T CHEPBEATIE” B BT T I 2 ettt 3
o T T DCOK GIBIHEBTE ..ottt a e nenin 3
Changes from Revision * (April 2009) to Revision A (June 2009) Page
o [ BRI EE RPN T (TGS RUISTTAIE + B Tt 3

13 HLIR. HEMTTAGEE

TRTHE RSN BEATIE S . X EE DR R A T R s . Bm A2, AR TEA, H
ACKSTRGATIET « AT RIEEAR R BT A RRAS | 152 22 0 (1 5 TA

Copyright © 2023 Texas Instruments Incorporated TR 15 25

Product Folder Links: INA199
English Data Sheet: SBOS469


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com.cn/cn/lit/pdf/ZHCS912
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCS912H&partnum=INA199
https://www.ti.com.cn/product/cn/ina199?qgpn=ina199
https://www.ti.com/lit/pdf/SBOS469

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS
www.ti.com 21-Feb-2024

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)
INA199A1DCKR ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 OBG
INA199A1DCKT ACTIVE SC70 DCK 6 250 RoHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 OBG
INA199A1IRSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 NSJ
INA199ALIRSWT ACTIVE UQFN RSW 10 250 RoHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 NSJ
INA199A2DCKR ACTIVE SC70 DCK 6 3000 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 OBH
INA199A2DCKT ACTIVE SC70 DCK 6 250 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 OBH
INA199A2RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 NTJ
INA199A3DCKR ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 OBl
INA199A3DCKT ACTIVE SC70 DCK 6 250 RoHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 OBl
INA199A3RSWR ACTIVE UQFN RSW 10 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 NUJ
INA199B1DCKR ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 SEB
INA199B1DCKT ACTIVE SC70 DCK 6 250 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 SEB
INA199B1RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SHV
INA199B2DCKR ACTIVE SC70 DCK 6 3000 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 SEG
INA199B2DCKT ACTIVE SC70 DCK 6 250 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 SEG
INA199B2RSWR ACTIVE UQFN RSW 10 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 SHW
INA199B3DCKR ACTIVE SC70 DCK 6 3000 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 SHE
INA199B3DCKT ACTIVE SC70 DCK 6 250 RoOHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 SHE
INA199B3RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 SHX
INA199C1DCKR ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 16L
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® 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: TI 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.

Addendum-Page 2

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
(6)

INA199C1DCKT NRND SC70 DCK 6 250 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 16L

INA199C1RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 160
INA199C1RSWT NRND UQFN RSW 10 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 160

INA199C2DCKR ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU | SN Level-2-260C-1 YEAR  -40to 125 16M
INA199C2RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 16P
INA199C3DCKR ACTIVE SC70 DCK 6 3000 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 16N
INA199C3DCKT ACTIVE SC70 DCK 6 250 ROHS & Green NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 16N
INA199C3RSWR ACTIVE UQFN RSW 10 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 16Q
INA199C3RSWT NRND UQFN RSW 10 250 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 16Q
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® | 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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 :

o Automotive : INA199-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

A |<— KO 4 P1—p|
ole ¢ oo & © ¢ T
& © o|( o W
Rl |
L & Diameter I I
Cavity +| A0 |+
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

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O OO0 O 0O O 0

| |
[ [
| I N )

Sprocket Holes

Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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)

INA199A1DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A1DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A1DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A1DCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
INA199A1DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A1RSWR UQFN RSW 10 3000 179.0 8.4 17 2.1 0.7 4.0 8.0 Q1
INA199ALIRSWT UQFN RSW 10 250 179.0 8.4 17 2.1 0.7 4.0 8.0 Q1
INA199A2DCKR SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA199A2DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A2DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A2DCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
INA199A2DCKT SC70 DCK 6 250 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA199A2DCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
INA199A2DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A2DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A2RSWR UQFN RSW 10 3000 180.0 9.5 1.6 2.0 0.8 4.0 8.0 Q1
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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)

INA199A2RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA199A3DCKR SC70 DCK 6 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199A3DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A3DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A3DCKT SC70 DCK 6 250 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199A3RSWR UQFN RSW 10 3000 179.0 8.4 1.7 21 0.7 4.0 8.0 Q1
INA199A3RSWR UQFN RSW 10 3000 180.0 9.5 1.6 2.0 0.8 4.0 8.0 Q1
INA199B1DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B1DCKT SC70 DCK 6 250 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199B1DCKT SC70 DCK 6 250 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199B1RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA199B2DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B2DCKR SC70 DCK 6 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199B2DCKT SC70 DCK 6 250 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199B2DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B2RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA199B3DCKR SC70 DCK 6 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199B3DCKR SC70 DCK 6 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199B3DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B3DCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199B3RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA199C1DCKR SC70 DCK 6 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199C1DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199C1DCKT SC70 DCK 6 250 178.0 8.4 2.4 25 1.2 4.0 8.0 Q3
INA199C1DCKT SC70 DCK 6 250 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199C1RSWR UQFN RSW 10 3000 179.0 8.4 1.7 21 0.7 4.0 8.0 Q1
INA199C1RSWT UQFN RSW 10 250 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA199C2DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199C2DCKR SC70 DCK 6 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
INA199C2RSWR UQFN RSW 10 3000 179.0 8.4 1.7 21 0.7 4.0 8.0 Q1
INA199C3DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199C3DCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199C3DCKT SC70 DCK 6 250 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA199C3DCKT SC70 DCK 6 250 178.0 8.4 24 25 1.2 4.0 8.0 Q3
INA199C3RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
INA199C3RSWT UQFN RSW 10 250 179.0 8.4 1.7 2.1 0.7 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA199A1DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199A1DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199A1DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199A1DCKT SC70 DCK 6 250 213.0 191.0 35.0
INA199A1DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199A1RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199A1IRSWT UQFN RSW 10 250 200.0 183.0 25.0
INA199A2DCKR SC70 DCK 6 3000 223.0 270.0 35.0
INA199A2DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199A2DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199A2DCKR SC70 DCK 6 3000 213.0 191.0 35.0
INA199A2DCKT SC70 DCK 6 250 223.0 270.0 35.0
INA199A2DCKT SC70 DCK 6 250 213.0 191.0 35.0
INA199A2DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199A2DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199A2RSWR UQFN RSW 10 3000 189.0 185.0 36.0
INA199A2RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199A3DCKR SC70 DCK 6 3000 190.0 190.0 30.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA199A3DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199A3DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199A3DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199A3RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199A3RSWR UQFN RSW 10 3000 189.0 185.0 36.0
INA199B1DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199B1DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199B1DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199B1RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199B2DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199B2DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199B2DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199B2DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199B2RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199B3DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199B3DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199B3DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199B3DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199B3RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199C1DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199C1DCKR SC70 DCK 6 3000 340.0 340.0 38.0
INA199C1DCKT SC70 DCK 6 250 340.0 340.0 38.0
INA199C1DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199C1RSWR UQFN RSW 10 3000 203.0 203.0 35.0
INA199C1RSWT UQFN RSW 10 250 203.0 203.0 35.0
INA199C2DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199C2DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199C2RSWR UQFN RSW 10 3000 203.0 203.0 35.0
INA199C3DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199C3DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199C3DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199C3DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199C3RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199C3RSWT UQFN RSW 10 250 203.0 203.0 35.0
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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.
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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
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|
10x<o.2)—¢ Lo — |
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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
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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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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
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NOTES: Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO-203 variation AB.
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LAND PATTERN DATA

DCK (R—PDSO—G6)
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NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC=7351 is recommended for alternate designs.

metal load solder paste.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations.

Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.

Customers should
Example stencil design based on a 50% volumetric

Refer to IPC-7525 for other stencil recommendations.
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