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6.6 LAV (continued)
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
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6.6 LAV (continued)

Tao=25°C,Vs=5.0V,Vem=Vs/2, Rioap = 10kQ #JEZE Vg /2, H C_=100pF ( BAEBA B )
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
— Vi — Falling
— Vour — Rising
2 E \
o E e
z A
g s i\
Time (5 ps/div) Time (2 ps/div)
G= -1
& 6-37. KIS SHIERmIRL ( 4V BHER ) B 6-38. FALRTIE (1V EMEK )
90
—— Sourcing — Ve=t2.75V
85 —— Sinking —— Vg=+0.85V
. 80 —
< g
£ z
5 2
5 65 g
o 60 o
50

-40

-20 0 20 40 60 80 100 120 140

Temperature (°C)

Kl 6-39. fE B B SR RIS R

10 100 1k 10k 100k M
Frequency (Hz)

& 6-40. M R SHFEAMIKR

140

120

—_
o
o

EMIRR IN+ (dB)

100M

Frequency (Hz)
Prr = - 10dBm

& 6-41. EMIRR 58iZ 2 A< &
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7 VEARULHA

7.1 R

OPA396 7&K Ml A7 K 1 B B BEBOR IR R e IS . (RIIFE e-trim Sa SR ES . 1238 O S vl R AU (KA A
SRS AR (R B R, RN R SEEL Rl R S S it . OPA396 ) AR Y 1.7V & 5.5V,
A ARASE |, B R T AR AR B

@t B S g, PRS2 s A A, NI SR AR E TSR TERE . OPA396 (1R 34 i H: s i F 1 i FHL
UL G I I CBORES |, BUAFE s BT S T, A B R R D FE o0 E 22

7.2 TR T HE R
Qg Garent (]D (1)
e i Nt

Veiast Class AB

Control — Vo
Circuitry

4 1 -

0 9 ¢

(Ground)
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7.3 FeMEULEA

7.3.1 KA REHRR

OPA396 %/l CMOS #ii AFISEHER) ESD {R4 FLEK , PRI AT SEBURRAR A a0 A\ i B LI i A\ i B FELUAT (lg) 22
T CMOS S NI AR 7 %6 . WERAMT 405 1& ESD #.yt , CMOS i A\ a3 Al g 2 tBLECK 5 A f
BHW, RHARRET S SO . OPA396 £ 125°C Al Sl KB £30pA it (i A i B HL I AIUE (8 -

732 MAESHE

OPA396 {EHI AT i Z (BB E AT —AE , IR A s S A T AR e ISy . B 7-1 R THIAS .
JEZ AT DR SAR AN R B R i 22 7 AN LU, (EORVEAE KT 0.5V I Z A FL IR N HF4EI81T .

V+
T
1kQ
+N A —— -
1kQ CORE
—IN o—— +
R
V—

B 7-1. SRR LB

7.3.3 A5 E I

OPA396 & I Stk )k th SR &l F i, RIS AE AR Sk AnF A 00 T~ M RECRIF AR E ME . | 3+ 11 3 i 2y 1 1)
HLL A UK, VF 2R A B UL BOR 83 A8 R B A MR B 2 R B B AR e . IRGE LT, OPA396 H%i
TGN A, A 27 AR B AE o SRR R AR T AT e AT R R SR AR T R AR AR R AR E , AT
SEBUARR AR I R GEPERE -

7.3.4 EMI #i)

OPA396 i 5 i LG T- 4 (EMI) SRR BFAR L LR85 . VR A I ALIUE 5 BE M BT oo/ 1 i 5 H s B 25 T30
YA ) EMI FHU52 0 . 3 B R B R R T 2 EMI 3RS ; OPA396 3238 T iX Le ¥ i+ oo 4 it o 42 M1 X 2%
(TI) B4TF R HAE 10MHz £ 6GHz §™ & 55 471 7 BBl Py vHEAf I B R Ak s S O BRI FEE IR Th g . 11 7-2 2o 7%
OPA396 HAT LIRSS . % 7-1 HH T OPA396 5L iy N i WAF @41 R i) EMIRR IN+ {H. % 7-1
FI S AT AE T B AR s E AR B LI AR N ig AT . A R VEANE B AT 3 [ 2 F i A 7819 EMI 7% 1 N
A, A www.ti.com TR .

TP (EMI) 01| EE (EMIRR) 1] F SRR IS HBORES 1) EMI FiidttE . W2 Fmoas kil , SHE 58 s
SRR R X ARSI . W R — AN S RO 28 e TR A RG] B EMI 51K 7 B R AR, U
R A S B A B AR EMIRR ( HK/NE 3 NHEREMN ) - 2 EMIRR FITERREZ R, (HARTTHRILR 2
EMIRR +IN , ‘B & 135 T 2 F50045 5 5t I 238 580 8% 1 R AR F N 51 BN EMIRR Mg . — Bkt , HF LA
TEAER, A FEIF AT EMIRR JU
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1. ARPUERA, B EBOE A S| EMI SOy R, 385 B R 5| se 51 RS B4 s A IR SIS 5

2. R FRBORA AN B MR EAT R, JFRBL P UL EMIRR PERE .

3. AEFMISIE EIE EMIRR EAEIAh G B ., KOA/E PCB k] DLRR B RIS A3 7o X Fh I 248
TRETHE 5 mT LA 0 2 FARS A3 1 b, A &5 HAR AL R B0t PCB A 1Ak A2 S A A ELAR
e

A 3 AR 3 B3 SBOR AR T 51 I Rl A5 5 T e S BONAIEN | DROATBOR A8 BOA AR 05 3R B8 2 RIS IR LA

i AMIE N EE S . R . RIR e i b A S B AR EMI AT RE & S BUE A B BRI LR

A& U BRI AR F AT O o LA DR REURASEIDUTY e 15 1 2 ) TE 24 L5 DA BRI N 2 11 2 ) St 05 224 ) o

B o

OPA396 ] EMIRR +IN 55455 0] ) 5¢ R E (€] 7-2 ffin . OPA396 HLArIf 515 6 IMHz. LT %4 5% i

EMIRR P BER R A7 AR 18 TR AR 47 98 N TR (5 5

140

120

100

EMIRR IN+ (dB)
(2] o]
o o

N
[S)

N
o

10M 100M 1000M
Frequency (Hz)

& 7-2. EMIRR JU3&

# 7-1. OPA396 7EAHSZE T EMIRR IN+

L ES LA F143-HE EMIRR IN+
400MHz BEh L) 4%, Beh DA, KaEE. S8, HiE. EE (UHF) S 39.1dB
900MHz é;ﬂ%ﬂi%ﬁ%éﬁ (GSM) RifHl. ELkmiifs. SHi. GPS ( & miE 1.6GHz ) . GSM. fii = #3hiE 46,508

1% K UHF i
1.8GHz GSM B MABshilfE. fEii. TEM L BB (1GHz & 2GHz ) 61.3dB

802.11b. 802.11g. 802.11n. WiA®. MABINEE. Tk, Fl2AFIEST (ISM) LESEL. R TCLH

24GHz g ki | S W (2GHZ % 4GHz ) 69.8d8

36GHz | Kk, MaBEM S, LR, BaEf. S Wi 82.50B

5GHz 802.11a. 802.11n. WiZSEEAGAL. HENEE. AR LESIE. C¥E (4GHz % 8GHz ) 83.6dB
7.4 BAEDRRAE R

OPA396 H.f 8 —Ihfeti | Al #E s i [ KT 1.7V (£0.85V) I IEH T4/F. OPA396 & K4 5E Hi Y5 it I
5.5V (+2.75V).
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8 BRI

Bk

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR E T M . B BIGAE TR, PR IR RS ThBE

8.1 MNARFER

OPA396 s FL (o 1 2 Ao 2 RS B I8 S BORES |, A2 LS My i AAR A2 S e . OPA396 415 e B I L B B AT
AT T ARAL , SCVR A A i s A e YR OO I e o SRR RS RE L IR A R O S T SR Bt B BTN (AR
¥ i EE R R ey 100m VY, I HLAay A\ s AT RS2 BN U AL IR YE ) o OPA396 i TR d Bt I T M1 2 ol vy 484
i (R RS TEOR AR O AR B 55 BT LS AR TN #E 70 3228 MOSFET sXUR KB £ -

8.2 LN A

8.2.1 =i CO Sk femkss

8-1 R T — 5 =umdEfm B CO & B L A& 156 F 1) fal B hFE1E ra AL A B % o T E FIRRE A T 2 Hofh 2
Gt H@# Ut SR A B AL S . SRR AR B AN AR - R AR AR (WE). i Es Hi) (CE) f1s %
Hitl (RE). HLIRTE CE Al WE Z [zl , HA/NSHEME R ERIEL . RE WA S % S B . 5tF 36
BALRES , WAUER T CE L mE¥ WE Ml RE fRFF/EAFE A HE . @itk U1 R E e AL i &k
RHRVES K RE 5 MRFFAEH Veer WERIHESA . B TAERBH KBRS , R AR EM. C1 A R2 EUEH
AR 43 38 350 B RIS 1E) 3 . U2 TR R BB 28 (TIA) |, DU AL (AL IR B B 64l 5 2 GE EL I FRLE

5 BEL 1 25 R i 24 1 R U 1 R RAE 5 R 1 #HTIRE -

Vria = (=1 * Rg) + Vrer (1

Rioad #& P IE W AL RS HIE R R E (EH OV 10Q ) B lE:. WE B3 mtine Vegr #4730 E

Ry
A% ’
1 01
CE | |
RE Rioao T Rz '
A% A% -

VRer <4+ U1
OPA396

WE

R LOAD

—» Vour
Veer €— + U2

OPA396

& 8-1. =¥ CO S ik iReE
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8.2.1.1 &1 ER

FERLR B, CO A& k& i F SRR T 07 AR AR PR RE |, 1 8-2 Pom . il B B X R 69nA/ppm ]
CO fHIERAR ML, MG o S He 2% (ADC) s KNI 2.5V, i Kk JE 9 300ppm.

I CO Sensor

I
| Mode! | Ve
| cel [ 10kQ
| | o N
: 260 mF —— 3000 :
| [ 10 uF
I ||
| : [

20 10kQ 25V
| REL A, >
| v
| 24 : «——+ 1" OPA396
| |
| 130mF 3000 |
| |
| |
| I 110kQ v
Isens 0 pAto 20 pA TiA
I I —>
| | 100 25V
WE
| W
REF

L J “— 12T opPa3gs

K 8-2. CO 1& 233 B R HE &

8.2.1.2 14 L2

B, HIE Vrer IS, ZHERAERK ERES DR Z BT ENER | thid CE i1 BN HR/NMRIEIRET
DUNBEA S (ARG i ) #8000, CE 3 7l % 2 AR RE RIS ADNGUE . X T € MR s |, Sl A Il
WKJE 7y 300ppm i CE Al RE Z[AIH)Z{E )y 180mV. Jy 1 SRVF/E 10k Q P& L1 CE #RE N REM L fF

AN Vrer £ T 300mV,
Vzero = Vrer = 300 mV

/\l:':‘

* Vger &ZEAEH £ (300mV).
* Vzero ZWEZHL (300mV).

B, BAVH SR RN MR AR A R

Isensmax = lperPPM * PPMMAX = 69nA * 300ppm = 20.7pA

Hor
* IsENsMAX 7 B T A& B3 LI o

* lperppm A2 HIlIE R4 E HIEE ppm A£G IR ( LB A BAL ) .

* ppmMAX & Fr 7 5K ppm 13K

)

©)
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SRJE SRR KT I FH AL A H I 0 R Y A SR e

VSWING = VOUTMAX - VZERO =25V -03Vv=22V

Hr

* VswinG ST H % R AR
* VouTmax A& TROK &% i K Hr H FE I o

BeJe, A B OR SRR A R AR iR F R TS ES P FELBE 2% (Re) BEAE

RF = VSWlNG / ISENSMAX =22V /20.7 }JA =106.28 kQ2 (USB 110 kQ for a common value)

8.2.1.3 WH 4

Voltage (1 V/div)

— V1A
— Vce
25V — lsens
0.3V
I 20 pA I—

Time (10 ms/div)

R 8-3. fL AT AL 300ppm —SEALBR TR FE 1 BRAS e B2

Current (10 pA/div)

(4)

®)
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8.2.2 4-20mA F &%t

L) A RGE A 4-20mA B IORSEIEFE A shtb . R 2 2R 4-20mA BRI A | e R IE #
R ITHEEIR SN 4mA DLF . B TFAAAEDRIRG | (RIhEEECEE, OPA396 fif vt T 4-20mA IR N V2 %
THPkE | I FHERARTRE . ok B AN 7 98 o

4.096 V

102.4 kQ
113 kQ 143 kQ O lour.

604 Q

20Q
O lour-
& 8-4. 4-20mA IR E: O R
8.2.2.1 #ifELK
x 81. BitsH
SR (i1
SNCcRTOMER = <1001 A
DAC #ziill B & 0V % 4.096 V
R 4mA E 20mA
8.2.2.2 W Hi 4
8 48
7 — IVDAC 44
6 ouT | 40
5 36
g4 32 §
> 3 28 ¢
2 24 —
(9] ——
g 1 20 §
20 16 5
o
-1 12
2 8
-3 4
4 0
Time (1 ms/div)
&l 8-5. 4-20mA B I 5
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9 HIRAHIRE N
OPA396 3 HIie TAEH RV 2 1.7V £ 5.5V ( £0.85V £ +2.75V ) .

10 77
10.1 A RFEE
FEVUE A RAF AR s . REAREL , WAL, R LR B AR (PCB) st P, i R e o0

PHCEAER AT RESEIL as A 51RO AL B . FF 0.1 u F RVASR B AR P RESEIE re IR S IR AL B . 72 BB r i rp B
TR I e AE U T4 ek e F SEBL A AL S, RT3t (EMI) 21k

10.2 i B~
Vs
R Minimize
F Cgypass  parasitic
inductance by
placing bypass
-IN | v+ capacitor close
to V+.
V-
L
Keep high +IN ouT * © Vour
impedance
input signal VN Route trace
away from under package
noisy traces. for output to
feedback
resistor
connection.
& 10-1. OPA396 7 Rl
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11 BRI SCRS STRF

11.1 2348

1111 TR

11.1.1.1 TINA-TI™ (7 E#1E ( % # T # )

TINA-TI™ R —3k s b . thigmk HET SPICE 51 K ki B F . TINA-TI 442 TINA™ 3 AEr—
KRR AEINREIRA | (& T — RPNV G VRSN | AR E TR T — A2 . TINA-TI 5 B2
BEATE 401 SPICE Eift~ BRASMARHT |, LR AR KT Ih6E.

TINA-TI Hof af WAL 7 Se 86 S it i S 2% N30, SO 2 IR AR BRTNRE | (H P fghs DL Ao Ui B 45 2R 1Y
B REAMCER PR AL B A BRI BB T s B LRBIRRIRE ST , T — D ahaS R R 3 T A .

&
IX SRR 2238 TINA 844 ( M DesignSoft™ ) 5 TINA-TI 3k4F. M TINA-TI Bk #5438 1)
TINA-TI %A
11.2 RS HRF
11.2.1 RSB
T LR AH SR SR -

TEINACES (T1) , RA HART S8 1R 19 5 45 SE 5 (i G 4-20mA Bty ik ¥ 225 it
TN (TN) , EIFEL LS TIRIER A I K % 575 it

TN (TV) , B 7 AR R A 7% N

IS (TI) , 7/ pH BT N AR

11.3 BSOS B BB A

RO E AR, 75 PHE ticom EREEF M. w75 0 #ATEM , BTG M E R E
B AXRELPHEMER | WEEEM OB SO RS BT R,

11.4 STHBR
TIE2E™ SCFFiRIZ R TREIMIEESH TR, W HENLZREIE .. 2 Bk & Mt # 8. LRI R
Eruldie th F O TSR AT P B DR e B

BERM AR A DTk ISR SRt XSSP EIE AR TI BRI |, IF A Bk TI (A i§ 21
TIH CRERIZE3KD .

11.5 BEitn

e-trim™, TINA-TI™, and TI E2E™ are trademarks of Texas Instruments.
TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.

W4 ® is a registered trademark of Bluetooth SIG, Inc.

F B wbR A& B ETE & .

11.6 R BES

H IO (ESD) SR IXANER L . A SR (TI) EEUCE IS 24 TS5 1S kb B AT B P L o 01 SE S0 5 T ) b
A RIS | TS SR B

‘m ESD BN /NE FEGU/NFIVERERFE S , KRNI H% . K% ISR B T RE R 5 2 BIUA |, KR FONIE R A 2
BT DA FT R 2 S B R R AT IR AN AR .
11.7 RiER
TI RiEE AARERYI AR T ARG B 7 BRI A E o
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12 HUB. BTG R

PUR DU A S AU B AR T A5 . X2 B f e 2 AF T I ol e . Bdim iy 225, A S ATE AT
HANZ X SO BT BT o A SRR R AP SRR IOA |, 15 2 B 2 ) i
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THREERARFI T RS (OREEEER ) « WIFRIE (BESE R ) - MBI EN. MK TR, 24aE B RIE , AUE
IO B A ATAT B R s R O AEAR |, R EAN R T Xh@E 88 M e H& 77 T 09 38 P BN R ABAT AR 36 = 5 iR P AL s s FE AR
XL B P T P AT Bk BRI RN RAE A . 808 BAT AR LA N 230 3HE « (1) SH0 I BRBE R SIEMN T 76, (2) it %
WEFEMRRAE IR |, (3) B PRI 1V B 335 fE AH AR e LS AT AT Hofth e 4. AR e AR . XSS JR G AR |, RS ATl A T AUEN ]
X e B TR R AR IR TR B T 7= SR o AR I e B PRk AT FA B2 I SR R o S TOAUE P AT e Fo At T b= B SR AT AT 58 =07 S0
WAL TR A U 25 R TE I S R K A8 FE ot T RIS AT AT R . 5 A, BURAMR S |, T A 7157
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i3 TEXAS PACKAGE OPTION ADDENDUM
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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 ©)
@ )

OPA396DCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13
OPA396DCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J
OPA396DCKRG4 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 133

OPA396DCKRG4.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 133

OPA396DCKT Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13

OPA396DCKT.A Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 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. TI 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.
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NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

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

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

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

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

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

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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