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5.8 JLAIRHE (52)

1E Ta=25°C, Vg =5.0V , Vom =Vs/2 , Riopp = 10k Q ( #EHEZE Vg/2) , H C_ = 100pF M54 N ( BRAESTH UL )
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5.8 JLAIRHE (52)

1E Ta=25°C, Vg =5.0V , Vom =Vs/2 , Riopp = 10k Q ( #EHEZE Vg/2) , H C_ = 100pF M54 N ( BRAESTH UL )
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5.8 JLAIRHE (52)

1E Ta=25°C, Vg =5.0V , Vom =Vs/2 , Riopp = 10k Q ( #EHEZE Vg/2) , H C_ = 100pF M54 N ( BRAESTH UL )
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5.8 JLAIRHE (52)

1E Ta=25°C, Vg =5.0V , Vom =Vs/2 , Riopp = 10k Q ( #EHEZE Vg/2) , H C_ = 100pF M54 N ( BRAESTH UL )
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5.8 JLAIRHE (52)

1E Ta=25°C, Vg =5.0V , Vom =Vs/2 , Riopp = 10k Q ( #EHEZE Vg/2) , H C_ = 100pF M54 N ( BRAESTH UL )
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5.8 JLAIRHE (52)

fE To=25°C, Vg=5.0V, Vom=Vs/2 , Rioap = 10k Q (3EEZE Vg/2) , H CL=100pF &L FIE (BRAERE B )
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JEAEVES Y RE 5| IR H Veegr WE MM P . HTEERBH KRS , R1T i {RFfEeEt. C1 Al R2 FEER
PEACAR 7 28 5 B Ui (A £ . U2 RS RELBORES (TIA) , LB P22 B4R R8s IR i 4o 5 2 i E LU B AL S &
JiREs A R RE i s s m R s

Vria = (=1 X Rg) + VRgr (1)

Rioaq & PEAEE H H A& G HIE R 1€ (%9 10Q ) MRS . WE LRSS Bt Veer BT HE .

Ry
CE
Rioap T Rz
R AW A 2

VREF <_ + U1

—)

WE

Ck OPA396
| |
I
Re
AN
RLOAD
AN -
——» Vour
V
Rer — + U2

OPA396
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7.2.1.1 #HER

FERORBIF, B 7-2 BoR T —A CO MRS Iy i UM | iR R ] T AR A e . 20T KB A RSy
69nA/ppm ] — SRR AL G . R IR FE RIS R e 462 (ADC) S KNS 2.5V, B Ry 300ppm.

I CO Sensor
Model

|
|
|
|
260 mF —— 300 Q :
|
|
20 RE: 10kQ 2.5V
—_ >
v
20 : <« " OPA396
|
130 mF 3000 |
|
|
lsens 0 pAto 20 uA: 110kQ ﬂ
100 25V
we |
I AN

Vee 0
10k
? AN

10 uF
[
I

Vrer
L - J “— 1+ oPA396

E 7-2. CO f& &4 B R E E

7.2.1.2 FEHREETHT R

B, B VRer HIE. ZHERTER K LRES PR FATI RS R | 12 CE i T L/ NMETR R,
RUNBEEWRE (ALEES I ) 390, CE i FIE® S AN RE BB N FE . X T iZpe e ik EREs |, ZEuEE R I
W FE A 300ppm I} CE Fl RE 2 [A] ({2215 8 180mV. A T SUVFLE 10k Q HLFH 2% B CE #iE. FTREME
%, AN Vrer 85 7 300mV.

VzERo = VREF = 300mV (2)

Hr

* Vger AR (300mV).
* Vzero 2WEHLE (300mV).

Bk, FRATUH S A TR BT PR R R AR RS A
ISENSMAX = IPERPPM X ppmMAX = 69nA X 300ppm = 20.7}J.A (3)

Hrp

* IsENSMAX AE BN T & IS FEL IR -

*  lperppm A HlIE R 48 € HIAF ppm A RS T ( LB AL ) .
* ppmMAX =2 i K ppm 3248,
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SRJE SRR KT I FH AL A H I 0 R Y A SR e

He

Vswine A& Tl it 4 i L R A2 4L .
Voutmax 2B & 5 K H 21 -

e, AR RO PR A R K A s B SRS P FEBH 2% (Re) BHAH

VswinG = Voutmax — Vzgro = 2.5V — 0.3V = 2.2V

VSWING _

2.2V

F=

ISENSMAX ~ 20.7pA

7.2.1.3 M #Z

= 106.28kQ (use 110k for a common value)

— V1A

Voltage (1 V/div)

— Vce
— lIsens

Q 20 pA

L

Time (10 ms/div)

(4)

®)

Current (10 pA/div)

Bl 7-3. A&/ XTI 300ppm — LA R FE HIBRAS M L
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7.2.2 4mA F 20mA 5% it

T Hahb RGUEE #H 4mA 2 20mA (4-20mA) # (S P CRSEIERE 3 ahfb. 7R3 2 2k 4mA & 20mA 3f
BN EFE AL SR THEEIR BN 4mA DLR . I TAATEThRIRE] |, (KIhFER R E 2. OPAx396 itk T 4mA
2 20mA IR N R VR BErH ki, X SN B ERARTHRE . ok PR i v .

4.096 V

102.4 kQ
11.3kQ 143 kQ O lour.

604 Q
200Q
O lour-
& 7-4. 4-20mA P E O R HEE
7.2.2.1 BIHER
R 71 BHEH
24 i1
SR AR <100 1A
DAC il i & 0V % 4.096V
it PR 4mA & 20mA
7.2.2.2 M 4%
8 48
7 — IVDAC 44
6 ouTt 40
5 36
z 4 32 3
z 3 28 ?E:
— 2 24 T
[0 —
g 1 20 §
S0 16 3
-1 12
2 8
-3 4
4 0
Time (1 ms/div)
& 7-5. 4mA & 20mA IR BRI B
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7.3 BYRAEOCE

OPAX396 #5fF4A e TAE R a2 1.7V 2 5.5V (£0.85V & +2.75V ) .

74 %7

7.4.1 75 /G755

R 2 R VO R E T R A0 R SR B

© RESRAL.
o GRFTLL, AEAERTEVRI RS AR (PCB) ST, 15 4 3% e SR B AR R T RE S a1 5| BN AL
© R 0 1uF HLZR AR R A SR IR S| BN AL

EREAN AL FL e T BT P e U ] 5 v P BE T SEEL A RIS, W BRAR ARl T4 (EMI) By Jdk
7.4.2 iR Hl

Rin
Vi VN +
Rs —— Vour
aVAAY, -
J7 GND Re
NV
& 7-6. REERR
Keep high impedance Minimize parasitic inductance
input signal away from Vs by placing bypass capacitor
noisy traces. close to V+.
Vin Caypass
Rin
fN v+ g7 GND
V_
GND T
-n P Vour

Route trace under package for output
GND Rg Re to feedback resistor connection.

& 7-7. i RB
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8 AT HE
8.1 B Hr
8.1.1 IR

8.1.1.1 PSpice® for Tl

PSpice® for TI & ] #§ W At A5 400 i g 7% RE 1) BETH A0 R8T . FEBEAT A = A i 2 BT 13 7 AR e e vk A s 2R i
T, AT BRI A BA I 4 i T 1]

8.1.1.2 TINA-TI™ {fE#HM (HFE TR )

TINA-TI™ (f B2 — KA 5 . Thigsmok HIE T SPICE 314 (f g AR T . TINA-TI 45 B #AZ& TINA™
WA — AR R ThRE A | T — RV PRI AL | R BAEIE TSN T — DA . TINA-TI 4
BEIAE LT A AL 451 SPICE Bt WS AU 4 | DS HA 33 T Rg .

TINA-TI 7 AR A 2 i e A EERE ), TR P A2 Moy SRR, A TG R 2 TEM %2~
o MR AR B N O AR B B 05 . R AR S, N — AN sh AR PGE JE 3) T A

#4

DA EE %S TINA B ELE TINA-TI 85 A4 GE il FIX 2e S0 . 15 A TINA-TI™ #pE S0 pF e dr R 3k e 2 1)
TINA-TI 5 5.

8.2 M FF
8.2.1 RIS

THZ I LIRSS

TEINACES (V) , 2RA HART (1 1R s 19 i e EH 5 17 70 4-20mA Bl g 23k s 225 Bt
TS (TN) , BIIFE AL 2 TR i as 275t

TEINACES (T1) , B 20 2P R K s N AR

TEMALES (TI) , &/ pH B HRH#T i N

8.3 FWCCRS EFTE A

SRRSO EERE R |, 5 AU ti.com ERIEE SO Ie . mith @Ay dEATIEN , RIVATRE ARG B
o AREBNEMEL  WER M BT SO RS BT i

8.4 LRI

TIE2E™ HCscfFigla e TR EESE TR, T EENE FZAETARE ., L IR @ s M- #. #%
A AR B T E R R, SRAS T R B DR B B

HERRRAN R BB DTS IR fefit. XS EIF AR TI BRI, IF BAS 2 &k T LA 521
T E I 23K

8.5 Bt

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

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

PSpice® is a registered trademark of Cadence Design Systems, Inc.

BT A BR8N 355 B B & B .
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8.6 BRI E S

FH LA (ESD) SR IX AR L . B (0SS (T1) B SGIIIE 24 1 TS0 H M AL FE T A S BB o SRSy T ) A 3
A RIZAALT | ] B SRS AR BB

Ao\ ESD (/N2 FEBUNOITERERE L , KBS FEE IR ER W] RE A 5 Z BB |, KRBV EH AR 2
HOE R AT RE 2 BT 5 H R AT U AT .

8.7 RiFR
TI RiE# FARIEFRI HIFMRE T ARE. G TR FIE L
9 21T [ Sid 3k

Changes from Revision * (July 2021) to Revision A (March 2026) Page

o [EIEREINT OPA2396DGKR Fl OPAABIBPWWR. ......eeeeeee ettt e e e e et e e e et eeeeeeenaneas 1
o TE GBI ERITIEE S IR T OPA2396 F1 OPA4396 I G| THHEAIAE B, 3

10 AU FERAATIEE R

PN DU S AU, BRI IAE B . X E B R e AT s s . B AR, A SATER
HASX SR HATIEIT o A R BL BRI ST s A, 15 20 0 2 O A A
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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 ©)
@ )
OPA2396DGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3BPS

OPA396DCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J
OPA396DCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 133
OPA396DCKRG4 Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J
OPA396DCKRG4.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13
OPA396DCKT Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J
OPA396DCKT.A Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 133

OPA4396PWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA4396

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

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

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

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

Important Information and Disclaimer:The information provided on this page represents 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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.
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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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 19-Mar-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2396DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA396DCKR SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA396DCKRG4 SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA396DCKT SC70 DCK 5 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA4396PWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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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)
OPA2396DGKR VSSOP DGK 8 2500 353.0 353.0 32.0
OPA396DCKR SC70 DCK 5 3000 190.0 190.0 30.0
OPA396DCKRG4 SC70 DCK 5 3000 190.0 190.0 30.0
OPA396DCKT SC70 DCK 5 250 190.0 190.0 30.0
OPA4396PWR TSSOP PW 14 3000 353.0 353.0 32.0
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

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

INSTRUMENTS
www.ti.com




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

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height
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NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height
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NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. 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.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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NOTES: (continued)

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