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1.8-V MICROPOWER CMOS OPERATIONAL AMPLIFIERS
ZERO-DRIFT SERIES

FEATURES

Low Offset Voltage: 23 pV (Max)
0.01-Hz to 10-Hz Noise: 1.1 uVpp
Quiescent Current: 17 pA
Single-Supply Operation

Supply Voltage: 1.8 Vto 5.5V
Rail-to-Rail Input/Output

MicroSize Packages: SC70 and SOT23

APPLICATIONS

Transducer Applications
Temperature Measurements
Electronic Scales

Medical Instrumentation
Battery-Powered Instruments
Handheld Test Equipment
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SUPPORTS DEFENSE, AEROSPACE,
AND MEDICAL APPLICATIONS

» Controlled Baseline
* One Assembly/Test Site
* One Fabrication Site

e Available in Military (-55°C/125°C)
Temperature Range®

» Extended Product Life Cycle
» Extended Product-Change Notification
* Product Traceability

(1) Custom temperature ranges available
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas

Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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DESCRIPTION/ORDERING INFORMATION

The OPA333A series of CMOS operational amplifiers uses a proprietary auto-calibration technique to
simultaneously provide very low offset voltage (10 uV max) and near-zero drift over time and temperature. These
miniature, high-precision, low-quiescent-current amplifiers offer high-impedance inputs that have a
common-mode range 100 mV beyond the rails, and rail-to-rail output that swings within 50 mV of the rails. Single
or dual supplies as low as 1.8 V (0.9 V) and up to 5.5 V (£2.75 V) may be used. They are optimized for
low-voltage single-supply operation.

The OPA333A family offers excellent common-mode rejection ratio (CMRR) without the crossover associated
with traditional complementary input stages. This design results in superior performance for driving
analog-to-digital converters (ADCs) without degradation of differential linearity.

The OPA333A (single version) is available in the SC70-5 and SOT23-5 packages. The OPA2333A (dual version)
is offered in the SO-8 package. All versions are specified for operation from —55°C to 125°C.

ORDERING INFORMATION®

PRODUCT PACKAGE-LEAD PACKAGE DESIGNATOR PACKAGE MARKING®
OPA333AMDBVREP SOT23-5 DBV OBYM
OPA333AMDCKREP SC70-5 DCK CHQ

OPA2333AMDREP SO-8 D 2333EP

(1) Forthe most current package and ordering information, see the Package Option Addendum at the end of this document, or see the Tl
Web site at www.ti.com.

(2) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

PIN CONFIGURATIONS

OPA333A OPA333A OPA2333A
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SOT23-5 SC70-5
SO-8
Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Supply voltage 7 Y,
Signal input terminals, voltage?® -0.3 (V+) +0.3 \Y
Output short circuit® Continuous
Operating temperature range -55 125 °C
Storage temperature range —-65 1504 °C
Junction temperature 150 °C
) Human-Body Model (HBM) 4000
ESD rating - \%
Charged-Device Model (CDM) 1000

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Input terminals are diode clamped to the power-supply rails. Input signals that can swing more than 0.3 V beyond the supply rails should
be current limited to 10 mA or less.

(3) Short circuit to ground, one amplifier per package

(4) Long-term high-temperature storage and/or extended use at maximum recommended operating conditions may result in a reduction of
overall device life. See http://www.ti.com/ep_quality for additional information on enhanced plastic packaging.
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Electrical Characteristics: Vg=1.8Vto 55V

Boldface limits apply over the specified temperature range, To = -55°C to 125°C. At T, = 25°C, R, = 10 kQ connected to
Vs/2, Vem = Vg/2, and Vgt = Vg/2 (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
OFFSET VOLTAGE
Input offset voltage Vos Vg=5V 2 10 uv
over temperature 22 uv
Vs temperature dVos/dt 0.02 uv/°C
vs power supply PSRR Vg=18Vto55V 1 6 uvIv
Long-term stability (V) @
Channel separation, dc 0.1 uvIv
INPUT BIAS CURRENT
Input bias current Ig +70 +200 pA
over Temperature +150 pPA
Input offset current los +140 +400 pA
NOISE
1201 tz 10 10 L1 HVep
Input current noise, f = 10 Hz in 100 fAINHzZ
INPUT VOLTAGE RANGE
Common mode voltage range Vem (V-)-0.1 (V+) +0.1 \%
ggt’}"omon‘MOde Rejection CMRR| (V=)= 0.1V <Vgy < (V4) +0.1V 102 130 dB
INPUT CAPACITANCE
Differential pF
Common mode pF
OPEN-LOOP GAIN
Open-loop voltage gain Aol (V=) + 100 m\éfzv;?oi(g\z“) —100mV, 104 130 dB
FREQUENCY RESPONSE
Gain-bandwidth product GBW C_ =100 pF 350 kHz
Slew rate SR G=1 0.16 Vius
OUTPUT
Voltage output swing from rail R =10 kQ 30 50 mV
over temperature R =10kQ 85 mV
Short-circuit current ISC 5 mA
Capacitive load drive CL
i(;iggg;r']'é’é’p output f = 350 kHz, Ig = 0 2 KQ
POWER SUPPLY
Specified voltage range Vs 1.8 55 \%
grzlpeﬁc,f?;nt current per lo Ib=0 17 o5 LA
over temperature 30 HA
Turn-on time Vg=5V 100 us
TEMPERATURE RANGE
Specified range -55 125 °C
(1) 300-hour life test at 150°C demonstrated randomly distributed variation of approximately 1 pVv
(2) See Typical Characteristics
Copyright © 2007-2008, Texas Instruments Incorporated Submit Documentation Feedback 3
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Electrical Characteristics: Vg = 1.8 V to 5.5 V (continued)
Boldface limits apply over the specified temperature range, To = -55°C to 125°C. At T, = 25°C, R, = 10 kQ connected to
Vs/2, Vem = Vg/2, and Vgt = Vg/2 (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operating range -55 125 °C
Storage range —65 150 °C
Thermal resistance 034
SOT23-5 200 °CIW
SO-8 150 °CIW
SC70-5 250 °C/W

TYPICAL CHARACTERISTICS
At T, = 25°C, Vg =5V, and C_ = 0 pF (unless otherwise noted).
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TYPICAL CHARACTERISTICS (continued)

POWER-SUPPLY REJECTION RANGE vs FREQUENCY
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TYPICAL CHARACTERISTICS (continued)
SMALL-SIGNAL STEP RESPONSE POSITIVE OVER-VOLTAGE RECOVERY
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TYPICAL CHARACTERISTICS (continued)
CURRENT AND VOLTAGE NOISE SPECTRAL DENSITY
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APPLICATION INFORMATION

The OPA333A and OPA2333A are unity-gain stable and free from unexpected output phase reversal. They use a
proprietary auto-calibration technique to provide low offset voltage and very low drift over time and temperature.
For lowest offset voltage and precision performance, circuit layout and mechanical conditions should be
optimized. Avoid temperature gradients that create thermoelectric (Seebeck) effects in the thermocouple
junctions formed from connecting dissimilar conductors. These thermally-generated potentials can be made to
cancel by ensuring they are equal on both input terminals. Other layout and design considerations include:

» Use low thermoelectric-coefficient conditions (avoid dissimilar metals)
» Thermally isolate components from power supplies or other heat sources
» Shield op amp and input circuitry from air currents, such as cooling fans

Following these guidelines will reduce the likelihood of junctions being at different temperatures, which can cause
thermoelectric voltages of 0.1 pV/°C or higher, depending on materials used.

Operating Voltage

The OPA333A and OPA2333A op amps operate over a power-supply range of 1.8 V to 5.5 V (x0.9 V to
+2.75 V). Supply voltages higher than 7 V (absolute maximum) can permanently damage the device. Parameters
that vary over supply voltage or temperature are shown in the Typical Characteristics section of this data sheet.

Input Voltage

The OPA333A and OPA2333A input common-mode voltage range extends 0.1 V beyond the supply rails. The
OPA333A is designed to cover the full range without the troublesome transition region found in some other
rail-to-rail amplifiers.

Normally, input bias current is about 70 pA; however, input voltages exceeding the power supplies can cause
excessive current to flow into or out of the input pins. Momentary voltages greater than the power supply can be
tolerated if the input current is limited to 10 mA. This limitation is easily accomplished with an input resistor(see
Figure 1).

Current-limiting resistor
required if input voltage
exceeds supply rails by
= 0.5V.

loverLoaD
10mA max

——O Vour

Figure 1. Input Current Protection

Internal Offset Correction

The OPA333A and OPA2333A op amps use an auto-calibration technique with a time-continuous 350-kHz op
amp in the signal path. This amplifier is zero corrected every 8 us using a proprietary technique. Upon power up,
the amplifier requires approximately 100 ps to achieve specified Vog accuracy. This design has no aliasing or
flicker noise.

8 Submit Documentation Feedback Copyright © 2007-2008, Texas Instruments Incorporated
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Achieving Output Swing to the Op Amp Negative Rail

Some applications require output voltage swings from 0 V to a positive full-scale voltage (such as 2.5 V) with
excellent accuracy. With most single-supply op amps, problems arise when the output signal approaches 0 V,
near the lower output swing limit of a single-supply op amp. A good single-supply op amp may swing close to
single-supply ground, but will not reach ground. The output of the OPA333A and OPA2333A can be made to
swing to ground, or slightly below, on a single-supply power source. To do so requires the use of another resistor
and an additional, more negative, power supply than the op amp negative supply. A pulldown resistor may be
connected between the output and the additional negative supply to pull the output down below the value that the
output would otherwise achieve (see Figure 2).

O VOUT

VIN
% Rp = 20kQ
Op Amp V- =Gnd

-5V
Additional
Negative
Supply

Figure 2. Voyr Range to Ground

The OPA333A and OPA2333A have an output stage that allows the output voltage to be pulled to its negative
supply rail, or slightly below, using the technique previously described. This technique only works with some
types of output stages. The OPA333A and OPA2333A have been characterized to perform with this technique;
however, the recommended resistor value is approximately 20 kQ. Note that this configuration will increase the
current consumption by several hundreds of microamps. Accuracy is excellent down to 0 V and as low as
—2 mV. Limiting and nonlinearity occurs below —2 mV, but excellent accuracy returns as the output is again
driven above —2 mV. Lowering the resistance of the pulldown resistor allows the op amp to swing even further
below the negative rail. Resistances as low as 10 kQ can be used to achieve excellent accuracy down to
-10 mV.

General Layout Guidelines

Attention to good layout practices is always recommended. Keep traces short and, when possible, use a printed
circuit board (PCB) ground plane with surface-mount components placed as close to the device pins as possible.
Place a 0.1-pF capacitor closely across the supply pins. These guidelines should be applied throughout the
analog circuit to improve performance and provide benefits, such as reducing the electromagnetic interference
(EMI) susceptibility.

Operational amplifiers vary in their susceptibility to radio frequency interference (RFI). RFI can generally be
identified as a variation in offset voltage or dc signal levels with changes in the interfering RF signal. The
OPA333A has been specifically designed to minimize susceptibility to RFI and demonstrates remarkably low
sensitivity compared to previous-generation devices. Strong RF fields may still cause varying offset levels.

Copyright © 2007-2008, Texas Instruments Incorporated Submit Documentation Feedback 9
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4.096V

+5V OT REF3140
+

- 5490
AN ] W L v,
K-Type | W 2000 ==—

Thermocouple R, Ry Zero Adj.
40.7pv/°C 6.04kQ 60.4Q — =

Figure 3. Temperature Measurement

Figure 4 shows the basic configuration for a bridge amplifier.

V,
. M
+5V
R R D
R R
Z —O Vour
J_ R,
- VVYV O Vier

Figure 4. Single Op-Amp Bridge Amplifier

A low-side current shunt monitor is shown in Figure 5. Ry are operational resistors used to isolate the ADS1100
from the noise of the digital 1°C bus. Since the ADS1100 is a 16-bit converter, a precise reference is essential for

maximum accuracy. If absolute accuracy is not required, and the 5-V power supply is sufficiently stable, the
REF3130 may be omitted.
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3V
+5V O REF3130 >——|
Load !
R, = €L
4.99kQ 49.9kQ y =
Rg R
v = 71.5kQ N
- 56Q

: / M
<ADSllOO Ry ¢

I (PGA Gain=4)

) R
Stray Ground—-Loop Resistance 7 —
Y P % 1.18kQ - FS=3.0V

www.ti.com

NOTE: 1% resistors provide adequate common-mode rejection at small ground-loop errors.

Figure 5. Low-Side Current Monitor

MOSFET rated to
stand-off supply voltage
such as BSS84 for
up to 50V.
V+ —
R (N i 1
| Twozener !
| biasing methods !
are shown.®
— —O Output
Load % Rgias
— % R,
= NOTES: (1) zener rated for op amp supply capability (that is, 5.1V for OPA333).
(2) Current-limiting resistor.
(3) Choose zener biasing resistor or dual NMOSFETS (FDG6301N, NTJD4001N, or Si1034)
Figure 6. High-Side Current Monitor
Copyright © 2007-2008, Texas Instruments Incorporated Submit Documentation Feedback 11
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INA152
5
100 kQ VWA
L q N 6
3V — NTC ©Vo
Thermistor O *
1 iR —MA——W—
Vo = (1+ 2Ry/Ry) (V; = Vy)
Figure 7. Thermistor Measurement Figure 8. Precision Instrumentation Amplifier
+Vg f pr = 150Hz
— Cy
Ry 12 1.06nF
100kQ OPA2333 ||
e L |
= R14
— % R, Gror = 1kVIV M
+Vg
o 100K M
Rs R1, +Vg
R, » 100kQ 5kQ O
100kQ OPA2333 —/\\! —/\\/—
LL O—\/\/\/\— + — + —O Vou'r
— Gopp = 200
= % Ry % Ry 1
+Vg 100kQ 318kQ =
R3 T2 ~
100kQ OPA2333 vz
LA O—\/\/\/\— + Wilson | OPA2333
—— VCENTRAL +
Cy - (RA + LA + LL)/3 —
47pF fupe = 0.5HZ &
1 ) . .
b (provides ac signal coupling) 12 Vg
RS
390kQ
W +Vg
W Ry o Vg = +2.7V to +5.5V
S
R, o) 20kQ BW = 0.5Hz to 150Hz
100kQ — N\ —
RL O/
Inverted —
Ve — +Vg
?KADQ NOTE: (1) Other instrumentation amplifiers can be used,
such as the INA326, which has lower noise,
12Vg but higher quiescent current.
C, Ry
0.64uF <> 1MQ
fy = 0.5Hz

Figure 9. Single-Supply, Very-Low-Power ECG Circuit
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ® ® @/5)
OPA2333AMDREP ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 2333EP Samples
& no Sh/Br) =
OPA2333AMDREPG4 ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 2333EP Samples
& no Sh/Br) =
OPA333AMDBVREP ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0toO OBYM Samples
& no Sh/Br) =
OPA333AMDCKREP ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0toO CHQ o
& no Sh/Br)
V62/07633-01XE ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to0 125 OBYM Samnles
& no Sb/Br) L
V62/07633-01YE ACTIVE SC70 DCK 5 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0toO CHQ camnles
& no Sb/Br) L
V62/07633-02ZE ACTIVE SolIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55to 125 2333EP Samples
& no Sh/Br) =

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

Addendum-Page 1




H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 24-Aug-2018

© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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.
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 3-Aug-2017
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
OPA2333AMDREP SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA333AMDBVREP SOT-23 | DBV 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
OPA333AMDCKREP SC70 DCK 3000 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 3-Aug-2017
TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA2333AMDREP SoIC D 8 2500 367.0 367.0 35.0
OPA333AMDBVREP SOT-23 DBV 5 3000 203.0 203.0 35.0
OPA333AMDCKREP SC70 DCK 5 3000 203.0 203.0 35.0

Pack Materials-Page 2




PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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.

INSTRUMENTS

www.ti.com



PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6 (& Joafc
l=— 1.45 MAX —=
PIN 1—|
INDEX AREA f/ﬁ
k5 —_
3.05
2.75
|
s =
5X 83 3 I S — g<l/J
0.2 [c[A[B] L @) —= =— 2 1yp

0.00

f
g: Tvprr/ L f

03 TYP SEATING PLANE

4214839/D 11/2018

NOTES:

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

2. This drawing is subject to change without notice.

3. Refernce JEDEC MO-178.

4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/D 11/2018

NOTES: (continued)

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

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/D 11/2018

NOTES: (continued)

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

INSTRUMENTS
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MECHANICAL DATA

DCK (R-PDSO-G5)

PLASTIC SMALL—OUTLINE PACKAGE

15
' 1,85 >
5 4 |
H H f
| 4
| [ 140
11
Pin 1 7
Index Area

Gauge Plane
Seating Plane

v -
(N Inini N S
0,80 \ I
L ;ﬁ Seating Plane = =
0.10
0,00
4093553-3/G  01/2007
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
D. Falls within JEDEC MO-203 variation AA.

Q" TExAS
INSTRUMENTS
www.ti.com



LAND PATTERN DATA

DCK (R—PDSO—G5)

PLASTIC SMALL OUTLINE

Example Board Layout

T
B“\D

‘kZXO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6><O,55»‘ =

Hi-B-
He0- -

‘k 2x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50
v
~
4210356-2/C 07/
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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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for TI products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2019, Texas Instruments Incorporated



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View [DPA333AMDCKREH on WIN SOURCE

@ |! exas Instrument§ Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/texas-instruments/opa333amdckrep.html
https://www.win-source.net/manufacturer/texas-instruments

