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6.6 fARAIHE (Fex)

Ta = 25°C., Vs = 5V, Vine = 12V, VRer = Vg / 2 O INAT99A3 THITE (FFIZ iR D720 RD)
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6.6 fARAIHE (Fex)

Ta = 25°C., Vs = 5V, Vine = 12V, VRer = Vg / 2 O INAT99A3 THITE (FFIZ iR D720 RD)

- Supply Voltage -

1V/div

-Output Voltage

Vg = 5V, 1kHz Step with Ve = OV, Ve = 2.5V

oV

Time (100us/div)
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PNARZI T TR 2.7V OEPFEENSE 2R TEET,

BuRUZh MRaUIcdy, —40°C~+125°CO IR EFHFHIZ DT> T, F/s 150pV O KA A7y MEE, 0.5uV/
CORKIRSE TG CTrksEERIEN FIRETY,

72870y IHE
V+
e
| out
IN+ AN\~ +

L ANN— REF

GND
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7.3 HRBESREA
7.3.1 BEFRN1iER

7-1 c:‘ INA199 @gzﬁaﬁfcﬁ%%ﬁ%ﬁ—(bi‘j‘o ]\jj[:o\‘/ IN+ & IN- ﬂi\ “/?‘/Hﬁﬁ&lﬁﬂ@?ﬁﬁﬁj\%%d\6:?—573
D, v MEFIO TELE T I E R T 2L E R HVE T,

Rshunt

Power SuppIyO—le\/\/\/ Load

5-V Supply

| Caveass
—— 01uF

V+

ouT /
ADC Microcontroller
+ \

IN+ REF

GND

Copyright © 2017, Texas Instruments Incorporated
B71. KRBT IV -3

BEMEDT-, BEIFNA/RR L T UV RUETT, JAANEND, T3 E—F L ANEWEIREE ~T27 7Y
r—=ar Tk, T ATV AT o OBINIEAER /A RXDRENLEIRIGERHVET, T/ A B DOEIT
WA RR e T oY i LET,

RSW /Sur =V Cid, AN 2 KO BHNET, ZNHDOE T —HHITHR T 20 ERHYET (IN+ & IN+ |
IN- % IN- [ZH255¢),

7.3.2 Rg MR

INA199 OFP RV 7 MEA 7 By MEREIZIL., HE ORI S RHVET IFEAEDEE | B4 7 2y MO T 720 5,
X RO TCOTNA— VBT T 2R CE528 T, 72X, éFJzDU7W> ERT Yo s B ILIEE
100mV O 7 )V A — )L Z VB L LU ET,

INA199 2 U— X%, 10mV F2E D7 )V A — )LV#iIH CRIG O E A2 ER L FT, ZOREICID Y M TOMNEE
A AT 20T, EHICELOFEI G ET,

Flo JENWEAF I VoD TEBREBIETOIVLENHLT IV r—ar T OHED FRRMAIOA 72y "/ SNt %
FIHTEFETAILAL DS, 2D T 7V r—aTid, 27— ®O LR TORERT Y ME Rk 5729

50 £721% 100 DIERWT Ao 2T Ed, 728213, 3.3V B CTEMET S INA199A1 (. 60mV D7 /LA — )L o
YU NEBER T2 150uV OF 71y MO I RIS TE £,
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7.4 TN ZADWEEE— F

741 AN7 45V 25

TANEN T HBE T DO THONRLTWIEFTE, T NA RO 1T, 72720, TSRO INITANE) T
ERETDHE AN 77O IIA LB =X APMEN VIO TSR TBHESNTLENET, LSO 7 o2
FiEE, TAALAZAD AN DB T, AN ATTANZ) T HBETH5E1T. WEHHLIC £30% OFFAEELE
ETHOMENHVET, AN ATRESNZ TNV 2 % X 7-2 1IRLET,

RSHUNT
Bus Supply Load Power Supply
]
L Cgypass
Ve 0.1uF
IN- e L
Rs<10Q
c Bias ouT Output
+
IN+ At REF .
Rs<10Q

GND
aE
72 AWEVICRELIZT 1 VS

SMEIT SR UA BN T 2L P ERRZEN R EL/2 57280 . ZNHDOEFTHEHIOMIE 10Q LU FICHERF L K E ~ DR 8%
IS DBENDVET, X4 7-2 (IR TWERASAT X R NI =213 AN ORIGEBEESFINShZEET, A
NAAT AEWOIA Y F 25| S UET, SMFTEIN 7 AV ARG RSB LB 6 AT AEHOIA~y
FUERERANCT AV BURSROFEERE FOIA~y FE2HIbLET, ZOIAVY T, Vv MEFTTRA T HHE/E
ML AN AT AEE L ELSEET, ZOMAICEY, Vv MO W IC R AT HEEEART SA 2D A
NELOBFICENECET, BEIRGAZBIMLRTIUE, AT RABROIA YT BT S ZADOBHEIC RIF T 5
BIHFILA LD ER Ay ZHHDAMTT 7 AV FEHUC L BMEN L HERED KESIT, X 2 #HALTHA TEE
T FAVRREREOF R, X1 2MEHShET,

U MEFUCHATHELICKTEIRT SAZAO AT ZBEEOILL DX 81X, AT ESIHHUEE N A T
R3 L0 R4 (F721EM 7-2 17T Rny) ICHESEET, KT AAZD AN EANCBET DL v MEEOIK I, o
CMEBIESR O BILEEH N ELEE BT AEOS A RELLTHRNET, M ESIEIZ BN 5281k »>TAD
DT AREDRESE RO DD R EFHETEET, Uy MEEEART NAZRD AN Y TOEEDORAZDHEE
fErE, N1 ZFEHUCHELET,

(1250 x Ry7)

Gain Error Factor =
(1250 x Rg) + (1250 x Ryyy) + (Rs x Ryyy) (1
ZZT
° RINT: W%B]\jj*ﬁﬁ (R3 j’\SJ:U\ R4)o
. Rg: /ML,
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AR D XU :t?/M’X@Ij\?iK)\jﬁfE#ﬂiaizh“@ DTz ZOREITER T-1 IR T ISR T A D=V g
(R TRRVET, £ 7212 BT N AADT A BRI ATRLET,

= 71. AQER

A T Rint (kQ)
INA199x1 50 20
INA199x2 100 10
INA199x3 200 5

R71-2. TINARADT A Y RERE

B4 AR LS A REREK
20,000
INA199x1 (17 x Rg) + 20,000
10,000
INA199x2 (9 x Rg) + 10,000
1000
INA199x3 R + 1000
SMFTEFIEIIEZ BINLIZ GG O A iilE, L2 THETEET,
Gain Error (%) = 100 — (100 x Gain Error Factor) )

722X INA199X2 L322 7-2 DS T D7 AL B8O XA E AT 5L, 10Q OBEFHRILO 7 A 38205503 0.991 |2
e0ET, ST 27 ARAETA 2 2L TEESIL, £ 0.89% O A itz Ed, 2, 10Q O E
FIRPLO A LDHDTT, INA199x1 L[RIT 10Q BRI EFEHTE, 7 AU RREZEREIT 0.991, VAU #EIT
0.84% 127207, Zih INBIRFLOAIZE DL D TT,

7.42INA199 2V —XD< vy MOV

INA199 2V —RIZiIT v "M T EAIHVERAN, TAADHEE BT PMENT-0, SiB Y — O N F=1ThT
VRS ALy FE INA199 ITE & TEET, 207 —hERIFAA YT I, INA199 @Eﬁ{fﬁ@ﬁ%ﬂ: B A E
13472 UFET,

727U, B Y NER T 7V —a Tl vy MU ARRED L XUy U MR CENE T OB IR DEE SNDH
AEETAVENDVET, ZOEEERL TG00, K 7-3 18T vy 7y B—RTO INA199 DAL [E]
X&2ZELET,

RSHUNT
Reference Supply Load

Voltage

D ~. REF ouT Output

1MQ  Rs | IN-

GND
Shutdown v+ ] e IN* PRODUCT | R,ANDR,

Control
1MQ Ry INA199x1 20 kQ

INA199x2 10 kQ
INA199x3 5 kQ

CBYF’ASS

IHH

Copyright © 2017, Texas Instruments Incorporated
XU MATIHEHEL LONINAT99 T~ 1MQ /34,

B7-3.BHEES/SYRICESLUAEINAIG 22+ v MY T BRHDOBERNEER
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INA199 D4 A 15 OUT B> & REF BV ETOAE —F A T@HE . IMQ 20302 ERIDET (TMQ OIF =L
P& 5kQ lﬁ?ﬁ#@ﬂ‘ﬁﬁ/\bﬂ‘kié)o INLOE L ERNDEIRD BEIL, FIEND R 7ot 2 L> TRV E
T, 722 0E. REF BV RN T RIS TODEEE ., Vv MBI T RA~D 1IMQ A28 —F L AD S I T
ﬁﬁf%iﬁ‘ INA199 NS v M T RBED S E IR MEF /- 134 T U ICE N PME SN DAL BT M T, 7
FTURANDALE—F A AMQ ORDVIZ, BYEBE~OALE—F A IMQ ZHLET, EAEFIIA T 7
MR THLG A VY M UARBE TOHEMEF T IA T T O I A — X AT B H DR
FERME T, 72T, EUEE IR B MG S QO N EXICERK EL THERE T 5 A . IMQ DS 2%
BRI EAE 2\ ), a2 Ed,

HAE~D IMQ 2 SZIZBEL T, %“4)6—7“1»55%71 INA199 DH N BT T R ~Di )7 AL E+, F0hk
B ZOEIE IMQ OO Ml ZFIINS LA v Yo MelAR BRI IERBILET,
E
T NAREBREBEESDE, v NEIFEE F75> 3V LLETHIUL ITIT—E T2 L7z 25pA DIBINIE
TR ATNTHRNET, FAELED 2V Kl D3 Eamm@%ﬁiﬂzi 1IMQ OIHUZLEHDDH T,

743 REF AhA Y E—4 2 ADO§E

fhoFEE) T 7 LFEREC, |NA199 DOEF|[FEFEEELIZ. REF AJTOAE—X o 208 8% 5% 13 F4, 21X, REF
1:/73x FEAE DOREMEF T BRI ESESEGESN TODE A IIMEE 20 EY A, BIREITEEBENOORTS T
AT 55413 REF© /75%/\7/7 T /77)/7“3“6%\%75%0ia“

ZBAJ) AID =1 3—% (ADC) X° 2 DO ADC A& 92728 INA199 D & 28 TRl T& LV AT
LTIE, REF ATNTHFD0MBA L8 —F L AD R EAFTHIH T ZENTEEY, M 7-4 |2, REF B2 5L EL L TE
LTINA199 O D ERAGT 25152 RLE T,

Supply Rshunt Load
o o
/]
ADC
REF ouT Output
)
GND Ri  Ro| IN-
27VI026Y v, | el N+

W iy
Cavpass l 2 2
0.01 uF

to

0.1 uF

X 7-4. INA199 TD#®ET REF AHWDA Y E—Y S RADEEBETHHET

7.4.4 RIEHEEEES 26V 2B Z IHED INA199 DOfEFA

INA199 SV —X(, D BORIKKZBINTHZEXY, BT 7 V/r— a2l D 26V 282 51 BT 233429 5[0
BCHEHATEET, Vet — XA —RERIZY ) — ZATORET TV —/N (8T —T | ELMEEIND) DI
HALTLIEEN, ZOMDHAT OIRIET 7 — NI, FFRTERVEBERHVET, K 7-5 17378012, V=) —D
EALE—H AL T FOEHEBMTEHHENLIEOET, ZRHOIPUT TEAET/NSWE (1IFEALEDSGE
$10Q) 12T 52 BEIOLET, JORZIRMEHHEZET D, FAUNCHELET (B var 741 OkvIvarzs
M), ZO R XA 2280 O A& HIR T 5720 <O B TIE, /OB ITEROWERMY = — X A4 —K&
1OQ OEPEEHZ & T B RN GO T T, ZOMABEDbEEEIE, gz /ML TEET, 2hbD& (4
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—RIE, SOT-523 F72iE SOD-523 72 D /N o r — D CHFR SN E T, @IEMMEL BT S vo b T=2D A S {i#
DOFEHINZOWTIE, [TIDA-00302 iy v b T=ZOEMTERF A AR ] (TIDU473) 2R CTL7ZE,

Supply Rsrunt Load
O

Rerotect Rerotect
100Q 100
4

Reference
Voltage

. T

> . REF out | Output
> o
— GND TMQ  Rs | IN-
Shutdown A " -ll w IN*
Control l MO R,

CBYPASS I

B7-5. 737V YxF— FA4F— REFERBLE INA199 DBERE
BIEBEE IOV = —TIE+ 072\ EWINEE /1 032K TR DEWNT ) —T 2 T2 0 ERHLGA . b/S
=N OE N 2 —ar LT FANAAASIORNC 1 DD —T b 2 DOX A F—RE i X\ 54
L THEALET, b AN—2ARNEm N 2—aid, 1 50 SOT-523 £7-1% SOD-523 Sy — itk ikEh
12T 2T VESNBEG A AA—R T, [} 7-6 |12, 2O JEEZRLET, ZNHOHFOEHLETEH, INA199 &9 X TO{f#
B eh DSBS DR AR EIFEIL, SO-8 /Ny — VOB E ALY /NS MSOP-8 /3w — Y D B L H o377
IZRENDHTT,

Supply Rstun Load
O

ReroteCT ReroteCT
10Q 100Q
Reference
Voltage

> . REF ouT O“(‘)p“t

Shutdown | _ V+ m -ll il IN*

Control l MO R,

CBYPASS

7-6.1 DD SV —=TEANS S TEERL INA199 DBERE
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7.4.5 BEmMMEDOR L

TINAAD NI AT 2kVIms Z 8z D18 F7e dVidt O K& ATIBEEENRBETHT 7V r—a Tk, RN—s
¥ A TAAONE ESD #iE MRS T2 AREMER S 9, BENRAT IO, ZOIH BB LN AT THRA
AL, NHES ESD #i&Em 7 7R x_?/ﬁ‘“éﬂéﬁ‘ﬁgfﬁ‘ EEAEDEFRRET 7V — g T REREBRFAES
DI AJTBPEICLORI TS, Z T RICERK LT ESD #iE I KBRS HENL L, S Var B’ BELET, 7y FIkEE
ZalEEd 570 5’1~*B74/I/§?)/7 %’:ﬁﬁﬁbf WIS TN ATNCRGET DRNIHEESEAZENTEET, IMTTOE
FIANTTHBIR T A A DOREE I RER L 5 2 W INCHER L RSN, BEER D ATRE THAUZET
1T 10Q it LT<7iéu\ ZDOT74NHIZIE, DC A —AMEDENT =T A~ B — X HELREILET, DC TOEPLA
10Q Aili . 100MHz~200MHz OIS 600Q #2257 =T A B — X2 BEH LU £, )8 E T4y 726
FERMERSNDINC, ZOT4NEDa T o HElE 0.01uF~0.1uF (25282 BED LE T, OS2 [X
7-7 \RUET, BEMELER Y Yo b =20 AJE#EOFEMIZOWTIL, TTIDA-00302 Efi s v b T=XDif
EMTERF AT AR] (TIDU473) 22 R TLIEE0,

Shunt

Re((/erence : Load <——eA\N\/\-e—< Supply
oltage N
N Device
> REF ouTt Output
) 1MQ  R3 |
J: GND O
L T MMZ1608B601C
- \V+ IN+
27Vt 26V %ﬁ ) 91 l T —
0.01uF Q 0.01pF _|

t00.1pF:|: to 0.1uF

Copyright © 2017, Texas Instruments Incorporated
7-7. BERE

KEIRBIER BT LARENEDH DT TV /r—al TT A AEAR#ET D2 0OIBINT 22 ED AN ER L D= A
Mt/ NBIZINZ 5728, N—Yar B BEON C DT SAAL, ZOTyFIREED L Z HIZWHTILW ESD #i%
FHLCWET, N—Var BBIRC T AAATIEH, HEEZSIERITINOLOTy FIREDRRHE T 22813720 2,
ZNHDTIRA AT NR—=Var A T AL RLOLIBRIEEEDEELZ T, 2D T 7V r—ailiii—var B
BIXOC FARALZROFTAEL TCNET,
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87 V=g RE

pac
LT OT 7V r—saAGmiE, Tl O-EAARICE FN26 0 TIERL, TI TR OIEEMMEEITwerts

BRAFNZUER A, 2 O BT O EMEIC OV TIE, BREBEOEETHIEBIL T 22K i
R0FET, BERIIBH ORFEEEZHRIEL T ANTHIET, VAT LAOKREL HER T HOVLERHVET,

8177V —< 3 iER

INA199 L. BN ETRHESIZHENARIC, ZOWPioO@mmIc A LA EELZNELET, AEY L 2E#LCTHD
{5 DOHEA R TED70, 0)‘[27/5/“(;:53%?‘6&9  BEEORERR DS FTHE T,

82R&EJMETFT TV —2 3>
8.2.1 BEAREME

Bus Supply Load Power Supply
o—q»J\/\/\/—o—>
!
Ceyeass
V+ 0.1 uF
IN-

ouT Output

IN+ REF

GND

Copyright © 2017, Texas Instruments Incorporated

8-1. HAMT7Z 7V —2 a3 ORKHE

8.2.1.1 R5IEH

ZOF AR, REF EL ORI KT, — 1 (A1) S 0 (RO71) O n— 2Bl 5551
HERCXET, B AL E S R G, REF B 22T FICHHET 52 LC k0 AL TV RSO
NITTURICRESNET (4 8-1 2B IR), AJIIEBHHIMT 5L, OUT EL D AEERN ERLET,

8.2.1.2 HH LR FIE

KOO =T EE&FIX, BEu A S CTHIVERER T T RIZENZT TSI ERTEAIMIIL > THIBRSIET,
FEF RN AT EIREWET D %®&>é$ﬁlﬂ77 VA —3i 9 Tld, REF B2 % 50mV A8 2 A 99U ME I
AT ALT, H1%ET NAADY =T B WCLET, [FARBRERAZEEHIR I 572, REF B2k 2 L YEE T
A AN/ RNy = - D

%ﬂ&i&“iﬂéﬁ)ﬂéﬂiﬁb\Hj)']/%"ijﬂf&bf REF b2 EIEE V+ IR 27 EbHVET, ZOHIETIE
ZEENANTNE TG ) EENEIRELE LD 200mV RV METEFMLET, 20 SiE1E, REF I:/7b>77/l\
RSN TNDHEEIT ljﬂmﬁbv‘ib\ﬂ( ETHIA Low ([ZEERIT 5D L TWET, \_@T%EEZ@HjjJEE}—i T A
AP IN- l:"‘/&lﬁbfi%\@%%bﬂjjH;F%‘f%étéﬂ“éﬁ@Ea{uu IZDRIEELET, ZNODSRMT, ZBANE 51 A
DIFENZHIINT D&, M EEIZEFERELEND FHRICBEIL£§, REF EACHIINSNDELEN, T/ ADE
REELZBARNIDNTTORENHYET,
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8213 77— 3  Hi#R

8-2 (2, WG D IS E D W% RLET, REF &/ I NIZEEE R T 58, HAEENZOBe i L
NJUIASAT ASIET, HAE, IEOZEEANE Z 1T L QI EEBEL ERIVEST ADZEEBATE T LT
R BN TUORICE SN TSI | EBEZ TRISZLETHVEE A,

N A
\

\
\

A

\
\
\

Output Voltage
(1 V/div)
o
<

— Output
e \/REF

Time (500 ps /div)
8-2. HAm7 SV —2avyohinE

8.2.2 WA FIBIE

Bus Supply Load Power Supply
o—»J\/\/\/—o—> o
!
Ceypass
v+ 0.1pF
IN-

ouT Output
o

Reference
Voltage

IN+ REF

GND
Copyright © 2017, Texas Instruments Incorporated

8-3. WAMT 7V — a3 yORKHE

8.2.2.1 R EMH

ZDT NARIRF M OEGR LA 77T RS v Ml $ 5 i A W 5 0 CRIE TEET, ZON
Bl B v — 2L — T 1 2L E AR i | B Ee G 7 7V r—a THRITY,

8.2.2.2 F#IL R FIE

i 5 NI FRALD Z D EF A RE T 5HI121%, REF B Z F%Eﬂﬁﬂbiﬁ— X 8-3 &ML TLZ&W, REF [ZHIINEH
L (Vrer) (I2X0 . B AL~ WREBICHIS T2 H PR ESIVET, 1L (IN- BT L C) IEDZEH)
(EREROL e VREF FOE7en, ADEEE S OLAETT VREF J:Dﬂ&<zﬁ@iﬁ< REF ' IZRIInEnsZ @%Eﬁ
1L, OV~V+ [TERECTEET, M m7T 7V —a Tl VRer (3. it 5 10 D15 FEIFA N E LA 800, BE I
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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)
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 6 250 179.0 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
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 179.0 8.4 2.2 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 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199A2DCKR SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 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
INA199A2DCKT SC70 DCK 6 250 179.0 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
INA199A2RSWR UQFN RSW 10 3000 179.0 8.4 1.7 2.1 0.7 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 180.0 9.5 1.6 2.0 0.8 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 9.0 2.4 25 1.2 4.0 8.0 Q3
INA199C1DCKT SC70 DCK 6 250 178.0 8.4 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 8.4 2.4 2.5 1.2 4.0 8.0 Q3
INA199C3DCKT SC70 DCK 6 250 178.0 9.0 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 190.0 190.0 30.0
INA199A1DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199A1DCKT SC70 DCK 6 250 213.0 191.0 35.0
INA199A1DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199A1DCKT SC70 DCK 6 250 190.0 190.0 30.0
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 213.0 191.0 35.0
INA199A2DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199A2DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199A2DCKR SC70 DCK 6 3000 223.0 270.0 35.0
INA199A2DCKT SC70 DCK 6 250 190.0 190.0 30.0
INA199A2DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199A2DCKT SC70 DCK 6 250 213.0 191.0 35.0
INA199A2DCKT SC70 DCK 6 250 223.0 270.0 35.0
INA199A2RSWR UQFN RSW 10 3000 200.0 183.0 25.0
INA199A2RSWR UQFN RSW 10 3000 189.0 185.0 36.0
INA199A3DCKR SC70 DCK 6 3000 180.0 180.0 18.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA199A3DCKR SC70 DCK 6 3000 190.0 190.0 30.0
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 180.0 180.0 18.0
INA199B2DCKR SC70 DCK 6 3000 190.0 190.0 30.0
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 190.0 190.0 30.0
INA199B3DCKR SC70 DCK 6 3000 180.0 180.0 18.0
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 6 250 190.0 190.0 30.0
INA199C1DCKT SC70 DCK 6 250 340.0 340.0 38.0
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 190.0 190.0 30.0
INA199C2DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199C2RSWR UQFN RSW 10 3000 203.0 203.0 35.0
INA199C3DCKR SC70 DCK 6 3000 180.0 180.0 18.0
INA199C3DCKR SC70 DCK 6 3000 190.0 190.0 30.0
INA199C3DCKT SC70 DCK 6 250 180.0 180.0 18.0
INA199C3DCKT SC70 DCK 6 250 190.0 190.0 30.0
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
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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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v |
I 3 5
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[

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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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
15
6 4|
H ﬁq H T
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X" 1 7110 ' Gauge Plane

’ Seating Plane

Pin 1
Index Area

L Seotmg Plane

(=)
o
O

4093553-4/G  01/2007

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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