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ABSOLUTE MAXIMUM RATINGS(")

SUPPIY VOITAGE ...t +7V
Signal Input Terminals, Voltage @) ..............ccccccevue.... —0.5V to (V+) + 0.5V

Current @ ..o +10mA
Output Short Circuit 3 Continuous

Operating TEMPETatUre .........cccververeeireriereeenieeeese e —40°C to +150°C
Storage Temperature ... —65°C to +150°C
Junction Temperature

Lead Temperature (soldering, 10S) .........cccccerrreerriienieeie e +300°C
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SPECIFIED
PACKAGE TEMPERATURE PACKAGE ORDERING TRANSPORT
PRODUCT PACKAGE-LEAD | DESIGNATOR RANGE MARKING NUMBER MEDIA, QUANTITY
Shutdown Version
OPA334 SOT23-6 DBV —40C to +125C OAOI OPA334AIDBVT Tape and Reel, 250
" " " " " OPA334AIDBVR Tape and Reel, 3000
OPA2334 MSOP-10 DGS —40C to +125C BHE OPA2334AIDGST Tape and Reel, 250
" " " " " OPA2334AIDGSR Tape and Reel, 2500
Non-Shutdown Version
OPA335 SOT23-5 DBV —40C to +125C OAPI OPA335AIDBVT Tape and Reel, 250
" " " " " OPA335AIDBVR Tape and Reel, 3000
OPA335 SO-8 D —40C to +125C OPA335 OPA335AID Rails, 100
" " " " " OPA335AIDR Tape and Reel, 2500
OPA2335 SO-8 D —40C to +125C OPA2335 OPA2335AID Rails, 100
" " " " " OPA2335AIDR Tape and Reel, 2500
OPA2335 MSOP-8 DGK —40C to +125C BHF OPA2335AIDGKT Tape and Reel, 250
" " " " " OPA2335AIDGKR Tape and Reel, 2500
BIE - () RO E /Ny r—DEHRIE. BHOT T TH A bwww.ticomESRBEVWET,
E EE
OPA335 OPA335 OPA2334
O O
Out |1 5| v+ NC® | 1 8 | NCW OutA | 1 10 | V+
v-0| 2 —In| 2 7 | V+ -InA | 2 9 |OutB
+n | 3 4 | —In +In| 3 6 | Out +InA | 3 8 |-InB
V_Ei 4 5 [ NCOD V—| I 4 7 |+InB
SOT23-5
Enable A | 5 6 | Enable B
SO-8
MSOP-10
OPA334() OPA2335
o (@]
out| 1 g 6 |V+ OutA | 1 8 | v+
V- 2 5 |Enable —-InA | 2 A 7 | OutB
+In| 3 4 |—=In +InA | 3 A 6 |[-InB
V- ' 4 5 |+InB
SOT23-6
SO-8, MSOP-8
BIE © (1) NCIEAEBIERE L LEBRRLE T, (2) SOT23-6MD1E > .
RUSRT Ny =T DI —X > TORAETRENET,
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BRIV

KFOY Iy ME, BESEMKROT, =-40CH5+125CICERASNE T,
HECEZIBA. Ta=+25C, R = 10kQ#% Vgll#E#i. Vour = Vs

OPA334Al, OPA335Al
OPA2334Al, OPA2335Al

PARAMETER CONDITION MIN TYP MAX UNITS

OFFSET VOLTAGE

Input Offset Voltage Vos Vem = Vs/2 1 5 uv
vs Temperature dVos/dT +0.02 +0.05 puv/eC
vs Power Supply PSRR Vg =+2.7V to +5.5V, V¢ = 0, Over Temperature +1 +2 VIV
Long-Term Stability(®) See Note(®

Channel Separation, dc 0.1 uviv

INPUT BIAS CURRENT

Input Bias Current Ig Vem = Ve/2 +70 +200 pA
Over Temperature 1 nA

Input Offset Current los +120 +400 pA

NOISE

Input Voltage Noise, f = 0.01Hz to 10Hz en 1.4 UVpp

Input Current Noise Density, f = 10Hz in 20 fANVHZ

INPUT VOLTAGE RANGE

Common-Mode Voltage Range Vem (Vv-)-0.1 (V+)-1.5 \Y

Common-Mode Rejection Ratio CMRR | (V-)=0.1V < Vgy < (V+) — 1.5V, Over Temperature 110 130 dB

INPUT CAPACITANCE

Differential 1 pF

Common-Mode 5 pF

OPEN-LOOP GAIN

Open-Loop Voltage Gain, Over Temperature Ag, | 50mV < Vg < (V+) —=50mV, R = 100kQ, V¢ = Vg/2 110 130 dB
Over Temperature 100mV < Vg < (V+) —100mV, R = 10kQ, Ve = Vg/2 110 130 dB

FREQUENCY RESPONSE

Gain-Bandwidth Product GBW 2 MHz

Slew Rate SR G=+1 1.6 Vlips

OUTPUT

Voltage Output Swing from Rail R, = 10kQ, Over Temperature 15 100 mV

Voltage Output Swing from Rail R_ = 100kQ, Over Temperature 1 50 mV

Short-Circuit Current Isc +50 mA

Capacitive Load Drive CLoaD See Typical Characteristics

SHUTDOWN

torr 1 us

ton®@ 150 us

V| (shutdown) 0 +0.8 \Y

Vy (amplifier is active) 0.75 (V+) 55 \%

Input Bias Current of Enable Pin 50 pA

lQSD 2 HA

POWER SUPPLY

Operating Voltage Range 2.7 55 \%

Quiescent Current: OPA334, OPA335 lo lo=0 285 350 HA
Over Temperature 450 HA
OPA2334, OPA2335 (total—two amplifiers) lo=0 570 700 HA
Over Temperature 900 HA

TEMPERATURE RANGE

Specified Range -40 +125 °C

Operating Range -40 +150 °C

Storage Range —65 +150 °C

Thermal Resistance ZE7N °CIW
SOT23-5, SOT23-6 Surface-Mount 200 °C/W
MSOP-8, MSOP-10, SO-8 Surface-Mount 150 °C/IW
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PACKAGING INFORMATION

ORDERABLE DEVICE STATUS® PACKAGE TYPE PACKAGE DRAWING PINS PACKAGE QTY
OPA2334AIDGSR ACTIVE VSSOP DGS 10 2500
OPA2334AIDGST ACTIVE VSSOP DGS 10 250

OPA2335AID ACTIVE SOIC D 8 100
OPA2335AIDGK PREVIEW VSSOP DGK 8
OPA2335AIDGKR ACTIVE VSSOP DGK 8 2500
OPA2335AIDGKT ACTIVE VSSOP DGK 8 250
OPA2335AIDR ACTIVE SOIC D 8 2500
OPA334AIDBVR ACTIVE SOP DBV 6 3000
OPA334AIDBVT ACTIVE SOP DBV 6 250
OPAS335AID ACTIVE SOIC D 8 100
OPA335AIDBVR ACTIVE SOP DBV 5 3000
OPA335AIDBVT ACTIVE SOP DBV 5 250
OPA335AIDR ACTIVE SOIC D 8 2500

(1) 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.

)
/]
(SBOS245D — JUNE 2002 — REVISED JULY 2003) OTIJBB040300K
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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 ©)
@ ©)

OPA2334AIDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes Call Tl | Nipdauag  Level-2-260C-1 YEAR -40 to 125 BHE

OPA2334AIDGSR.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes Call TI Level-2-260C-1 YEAR -40 to 125 BHE

OPA2334AIDGST Last Production VSSOP (DGS) | 10 250 | SMALL T&R Yes Call Tl | Nipdauag  Level-2-260C-1 YEAR -40 to 125 BHE
Time Buy

OPA2334AIDGST.B Last Production VSSOP (DGS) | 10 250 | SMALL T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 125 BHE
Time Buy

OPA2335AID Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

2335

OPA2335AID.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

2335

OPA2335AIDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 BHF

OPA2335AIDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 BHF

OPA2335AIDGKT Last Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG | SN Level-2-260C-1 YEAR -40 to 125 BHF
Time Buy

OPA2335AIDGKT.B Last Production VSSOP (DGK) | 8 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 BHF
Time Buy

OPA2335AIDGKTG4 Last Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 BHF
Time Buy

OPA2335AIDGKTG4.B Last Production VSSOP (DGK) | 8 250 | SMALL T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 BHF
Time Buy

OPA2335AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

2335

OPA2335AIDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

2335

OPA2335AIDRG4 Last Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

Time Buy 2335

OPA2335AIDRG4.B Last Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

Time Buy 2335

OPA334AIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI

OPA334AIDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI

OPA334AIDBVRG4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 ®)

OPA334AIDBVT Last Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI
Time Buy

OPA334AIDBVT.B Last Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI
Time Buy

OPA334AIDBVTG4 Last Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI
Time Buy

OPA334AIDBVTG4.B Last Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OAOI
Time Buy

OPA335AID Last Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

Time Buy 335

OPA335AID.B Last Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

Time Buy 335

OPA335AIDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI

OPA335AIDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI

OPA335AIDBVRG4 Last Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI
Time Buy

OPA335AIDBVRG4.B Last Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI
Time Buy

OPA335AIDBVT Last Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI
Time Buy

OPA335AIDBVT.B Last Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI
Time Buy

OPA335AIDBVTG4 Last Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OAPI
Time Buy

OPA335AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

335

OPA335AIDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

335

OPA335AIDRG4 Last Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

Time Buy 335

OPA335AIDRG4.B Last Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA

Time Buy 335

@ status: For more details on status, see our product life cycle.
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@ 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 TI'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 OPA2335:

o Military : OPA2335M

NOTE: Qualified Version Definitions:

o Military - QML certified for Military and Defense Applications
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