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REF33xx 3.9-pA, SC70-3, SOT23-3 and UQFN-8, 30-ppm/°C Drift
Voltage Reference
1 Features 3 Description

» Microsize Packages: SC70-3, SOT23-3, UQFN-8
* Low Supply Current: 3.9 YA (typ)

» Extremely Low Dropout Voltage: 110 mV (typ)

e High Output Current: £5 mA

* Low Temperature Drift: 30 ppm/°C (max)

» High Initial Accuracy: £0.15% (max)

* 0.1-Hz to 10-Hz Noise: 35 uVpp (REF3312)

» Voltage Options: 1.2V, 18V,25V,3V,3.3V

2 Applications

» Portable Equipment

e Tablets and Smartphones
» Hard disk drives

* Sensor modules

» Data Acquisition Systems
* Medical Equipment

» Test Equipment

REF3312 in a Single-Supply Signal Chain
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The REF33xx is a low-power, precision, low-dropout
voltage reference family available in tiny SC70-3 and
SOT-23-3 packages, and in a 1.5-mm x 1.5-mm
UQFN-8 package. Small size and low power
consumption (5-yA max) make the REF33xx ideal for
a wide variety of portable and battery-powered
applications.

The REF33xx can be operated at a supply voltage
180 mV above the specified output voltage under
normal load conditions, with the exception of the
REF3312, which has a minimum supply voltage of
1.8 V. All models are specified for the wide
temperature range of —40°C to +125°C.

Device Information

ORDER NUMBER | PACKAGE (PIN) BODY SIZE
REF33xxDBZ SOT-23 (3) 2,92 mm x 1,3 mm
REF33xxDCK SC70 (3) 2 mm x 1,25 mm
REF3330RSE UQFN (8) 1,5 mm x 1,5 mm

Dropout Voltage vs Load Current
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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Device Comparison

PRODUCT DESCRIPTION
REF3312 125V
REF3318 18V
REF3320 2.048 VvV
REF3325 25V
REF3330 30V
REF3333 33V

5 Terminal Configuration and Functions

REF3312, REF3318, REF3320, REF3325, REF3330, REF3333
DBZ Package and DCK Package
SOT-23-3, SC70-3
(Top View)

IN E
3] anp
ouT E

REF3330
RSE Package
UQFN-8
(Top View)

NC |10
NC [ 27
NC [3])

Terminal Functions

TERMINAL
NAME DBZ, DCK RSE DESCRIPTION
IN 1 5 Input supply voltage
GND 3 4 Ground
ouT 2 8 Output voltage
NC — 1,2,3,6,7 | Notconnected
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6 Specifications

6.1 Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted).®

MIN MAX UNIT

Input voltage +7.5 \%
Voltage

Output voltage 5 \%
Current Output short-circuit, 15c® 180 mA

Operating temperature -50 +150 °C
Temperature -

Junction temperature, T; +150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) See the Power-Supply Recommendations section of this data sheet.

6.2 Handling Ratings

MIN MAX UNIT
Tstg Storage temperature —65 +150 °C
Human body model (HBM) ESD stress voltage @ 4000 \Y,
Vegp® Charged device model (CDM) ESD stress voltage ® 1000 \Y,
Machine model (MM) ESD stress voltage 200 \%

(1) Electrostatic discharge (ESD) to measure device sensitivity and immunity to damage caused by assembly line electrostatic discharges in

to the device.

(2) Level listed above is the passing level per ANSI, ESDA, and JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows
safe manufacturing with a standard ESD control process.
(3) Level listed above is the passing level per EIA-JEDEC JESD22-C101. JEDEC document JEP157 states that 250-V CDM allows safe
manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted).

MIN NOM MAX UNIT
VN Supply input voltage range Vout + 0.2 55 \%
lout Output current range -30 30 mA
6.4 Thermal Information
REF33xx REF3330
THERMAL METRIC® DCK (SC70) | DBZ (SOT-23) | RSE (UQFN) | UNITS
3 TERMINALS | 3 TERMINALS | 8 TERMINALS
03a Junction-to-ambient thermal resistance 279.7 313.1 61.2
83ctop Junction-to-case (top) thermal resistance 136.3 144.0 32.6
038 Junction-to-board thermal resistance 56.9 109.3 16.0 oW
Wit Junction-to-top characterization parameter 11.0 18.2 1.3
Wi Junction-to-board characterization parameter 56.1 107.9 16.0
03chot Junction-to-case (bottom) thermal resistance N/A N/A N/A

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
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6.5 Electrical Characteristics
At T, = +25°C, V|y = +5V, and I oap = 0 MA (unless otherwise noted).

PARAMETER | TEST CONDITIONS | MIN TYP MAX UNITS
REF3312 (1.25 V)
Vout Output voltage 1.25 \%
Initial accuracy -0.15% +0.15%
Output voltage noise f=0.1 Hz to 10 Hz 35 UVpp
REF3318 (1.8 V)
Vour Output voltage 1.8 \%
Initial accuracy -0.15% +0.15%
Output voltage noise f=0.1Hzto 10 Hz 50 MVpp
REF3320 (2.048 V)
Vout Output voltage 2.048 \%
Initial accuracy -0.15% +0.15%
Output voltage noise f=0.1 Hz to 10 Hz 55 UVpp
REF3325 (2.5 V)
Vout Output voltage 25 \%
Initial accuracy -0.15% +0.15%
Output voltage noise f=0.1 Hz to 10 Hz 70 UVpp
REF3330 (3.0 V)
Vour Output voltage 3.0 \%
Initial accuracy -0.15% +0.15%
Output voltage noise f=0.1Hzto 10 Hz 84 UVpp
REF3333 (3.3 V)
Vout Output voltage 3.3 \%
Initial accuracy -0.15% +0.15%
Output voltage noise f=0.1 Hz to 10 Hz 92 UVpp
REF33xx (REF3312, REF3318, REF3320, REF3325, REF3330, REF3333)
—40°C to +85°C 9 30 ppm/°C
dVout/dT Output voltage temperature drift
—40°C to +125°C 8 30 ppm/°C
Vin = Vout + 200 mV to 5.5 V@ -50 6 +50 ppm/V
AVoaviy Line regulation 0°C to +70°C 6 ppm/v
—40°C to +85°C 8 ppm/V
—40°C to +125°C 30 ppm/\V
Vin = Vour + 200 mv® -50 6 +50|  ppm/mA
Mo, Load regulation lLoap = =5 MA, 0°C to +70°C 10 ppm/mA
—40°C to +85°C 20 ppm/mA
—40°C to +125°C 20 ppm/mA
dT Thermal hysteresis®? 90 ppm
lLoap = *5 MA 110 160 mv
0°C to +70°C 120 mvV
Vin—=Vour  Minimum dropout voltage® —40°C to +85°C 135 mv
—40°C to +125°C 180 mv
lLoap = +2 MA, —40°C to +85°C 70 mv
Isc Short-circuit current Sourcing and sinking 35 mA
Capacitive load 0.1 10 uF
Turn-on settling time To 0.1% with C_. =1 pF 2 ms
(1) The minimum supply voltage for the REF3312 is 1.8 V.
(2) The thermal hysteresis procedure is explained in more detail in the Thermal Hysteresis section.
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Electrical Characteristics (continued)

At T, = +25°C, V|y = +5V, and I oap = 0 MA (unless otherwise noted).

PARAMETER | TEST CONDITIONS ‘ MIN TYP MAX UNITS

POWER SUPPLY
Vs Specified voltage range Vour +0.2® 5.5 \%
Operating voltage range lL.oap = 0 MA Vout + 0.005 5.5 \%
3.9 5 MA
lo Current —40°C to +85°C 4.4 6.5 pA
—-40°C to +125°C 4.8 8.5 pA

TEMPERATURE

Specified range —40 +125 °C
Ta Operating range -50 +150 °C

(3) The minimum supply voltage for the REF3312 is 1.8 V.

6.6 Typical Characteristics
At T, = +25°C and V,y = +5 V. REF3325 is used for typical characteristic measurements, unless otherwise noted.
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Figure 4. Dropout Voltage vs Load Current
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Typical Characteristics (continued)

At T, = +25°C and V,y = +5 V. REF3325 is used for typical characteristic measurements, unless otherwise noted.

Load Current (mA)

Figure 9. Output Voltage vs Load Current
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Typical Characteristics (continued)

At T, = +25°C and V,y = +5 V. REF3325 is used for typical characteristic measurements, unless otherwise noted.
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Figure 14. Load Transient
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Figure 16. Load Transient
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7 Detailed Description

7.1 Overview

The REF33xx is a family of low-power, precision band-gap voltage references that are specifically designed for
extremely low dropout, excellent initial voltage accuracy with a high output current. A simplified block diagram of
the REF33xx is shown in the Functional Block Diagram section. Figure 17 shows the typical connections for the
REF33xx. A supply bypass capacitor ranging between 1 pF to 10 pF is recommended. The total capacitive load
at the output must be between 0.1 pF to 10 yF to ensure output stability.

V\N

REF33xx

Coavpass Vin
1uF to 10uF Vour Vout
(recommended) GND c
L
I 0.1uF to 10uF

Figure 17. Basic Connections

7.2 Functional Block Diagram

) <‘\ Vour
1.2v
Bandgap

7.3 Feature Description

7.3.1 Start-Up Time

The REF33xx features an advanced start-up circuit. Start-up time is almost independent of load (with a 0.1-pF to
10-yF load). Upon startup, the current boost circuit forces the output voltage. When the preset voltage is
reached, the REF33xx switches to the second stage of output circuitry to precisely set the output voltage.
Figure 18 shows the start-up time of the REF3325 for three different capacitive loads. In all three cases, the
output voltage settles within 2 ms.

<
H

0.1uF

1V/div

1uF

10uF

PPN STRTATIIS IEFATAT AYSTATIVE TAATAT MR

Time (400us/div)

Figure 18. Start-Up Time
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Feature Description (continued)
7.3.2 Temperature Drift

The REF33xx is designed for minimal drift error, defined as the change in output voltage over temperature. The
drift is calculated using the box method, as described in Equation 1:

V -V
Drift = OUTMAX OUTMIN « 106(ppm)
Vour x Temp Range

@

7.3.3 Power Dissipation

The REF33xx family is specified to deliver current loads of £5 mA over the specified input voltage range. The
temperature of the device increases according to Equation 2:

T,=T,+Ppx0,,

where
e T, =junction temperature (°C)
e T, = ambient temperature (°C)
* Pp = power dissipation (W) = V|y % g + (Viy = Vour) lout
e 0,4 = Junction-to-ambient thermal resistance (°C/W) 2)

The REF33xx junction temperature must not exceed the absolute maximum rating of +150°C.

7.3.4 Noise Performance

Typical 0.1-Hz to 10-Hz voltage noise for each member of the REF33xx family is specified in the Electrical
Characteristics table. The noise voltage increases with output voltage and operating temperature. Use additional
filtering to improve output noise levels. Give special attention to ensure that the output impedance does not
degrade output voltage accuracy.

7.3.5 Thermal Hysteresis

Thermal hysteresis for the REF33xx is defined as the change in output voltage after operating the device at
+25°C, cycling the device through the specified temperature range, and returning to +25°C. It can be expressed
as Equation 3:

[Vere = Veostl | « 10°(ppm)

VHYST =

VNOM

where
*  Vuyst = thermal hysteresis (in units of ppm).
*  Vyowm = the specified output voltage.
*  Vpge = Output voltage measured at +25°C pretemperature cycling.

*  Vppst = Output voltage measured after the device has been cycled from +25°C through the specified
temperature range of —40°C to +125°C and returned to +25°C. 3
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8 Applications and Implementation

8.1 Application Information

The REF33xx is a family of low-power, precision band-gap voltage references that are specifically designed for
extremely low dropout, excellent initial voltage accuracy with a high output current. The extremely small size of
the SC70-3, SOT23-3 and UQFN-8 make these references very attractive for space constrained applications.
Two very common applications are explained below.

8.2 Typical Applications

8.2.1 REF3312in a Unipolar Signal-Chain Configuration

Figure 19 shows a simple application circuit where low-power components are used to create a signal chain. The
analog input signal is buffered with either a zero-drift OPA333 or zero-crossover OPA363. The reference voltage
created from REF3312 provides a stable, high-accuracy, low-drift reference voltage to the MSP430 using much
less power than the MSP430 internal reference. The reference voltage is used by the internal, 16-bit analog-to-
digital converter (ADC) to accurately convert the analog input signal. The configuration in Figure 19 presents an
example of a unipolar signal chain.

8.2.1.1 REF3312 Application Schematic

Rs Ry ?

MSP430x20x3PW
P1.2

R, ﬁ
66.5Q
A0+ 16-Bit
VVV c, | ADC
1.5nF I

+2.7V O— REF3312 ’ VREF
c, L

Enable”

OPA333, ss

OPA363,
or J» 1uF :L L

OPA369 -

Figure 19. Unipolar Signal-Chain Configuration
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Typical Applications (continued)
8.2.2 REF3312in a Bipolar Signal-Chain Configuration

An example of a bipolar configuration is illustrated in REF3312 Application Schematic. The analog input signal
(2.5 V) is offset and attenuated so that it matches the analog input of the 16-bit ADC on the MSP430. The
negative input of the ADC is offset by 0.62 V, creating a digital code that corresponds to the analog input voltage.
In this configuration, two reference voltages are used. The REF3312 creates a 1.25-V reference input to the ADC
and is an offset point for the INA159. The same voltage is used to create the offset voltage to the negative input
to the ADC. The REF3330 creates a precise analog supply voltage of 3 V. In this way, the high PSRR of the
REF3330 helps to filter unwanted noise from the 3.3-V digital supply.

8.2.2.1 REF3312 Application Schematic

DVee REF3330 AVee
+3.3V c c +3.0V
4 5
10uF 1uF
+3.0V ’ I J_ I "
ﬁ) = - - +3.0V +3.3V
100kQ2 20kQ2 1
AVc DV¢c |
1
I R1 1
- - 66.5Q A0 :
+ ) S—
INA159 VWA _L |
2 1 55& T 16-Bit :
: ADC
v 100kQ 40kQ L ge2v | Ao !
IN o \
+2.5V |
1
1
1
MSP430x20x3RSA :
|
1.25V I
. 1
+3.0V O—{ REF3312 ’ . VREF |
C, _T_ R AVgg DVgs 1
T ‘ 1 L
— > p— p—
Ry L G
T

Figure 20. Bipolar Signal-Chain Configuration

9 Power-Supply Recommendations

The REF33xx family of voltage references features extremely low dropout voltage, except for the REF3312. The
REF3312 has a minimum supply requirement of 1.8 V. These references can be operated with a supply 110 mV
above the output voltage with a 5-mA load (typical). For loaded conditions, a typical dropout voltage versus load
graph is illustrated in Figure 4 of the Typical Characteristics.

If the supply voltage connected to the IN terminal is rapidly moved while the REF33xx is connected to a
capacitive load, a reverse voltage may discharge through the OUT terminal and into the REF33xx device. This
voltage will not damage the REF33xx, provided that it is less than or equal to 5 V.
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10 Device and Documentation Support

10.1 Related Links

Table 1 lists quick access links. Categories include technical documents, support and community resources,
tools and software, and quick access to sample or buy.

Table 1. Related Links

PARTS PRODUCT FOLDER | SAMPLE & BUY LSS o N
REF3312 Click here Click here Click here Click here Click here
REF3318 Click here Click here Click here Click here Click here
REF3320 Click here Click here Click here Click here Click here
REF3325 Click here Click here Click here Click here Click here
REF3330 Click here Click here Click here Click here Click here
REF3333 Click here Click here Click here Click here Click here

10.2 Trademarks
All trademarks are the property of their respective owners.

10.3 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

10.4 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms and definitions.

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 0) (6) ®3) (4/5)
REF3312AIDBZR ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33A Samples
& no Sh/Br) a =
REF3312AIDBZRG4 ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33A Samples
& no Sh/Br) a =
REF3312AIDBZT ACTIVE SOT-23 DBz 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33A Samples
& no Sb/Br) . -
REF3312AIDBZTG4 ACTIVE SOT-23 DBZ 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33A
& no Sb/Br) SR
REF3312AIDCKR ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R12 Samnles
& no Sh/Br) SR
REF3312AIDCKRG4 ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R12 Kl
& no Sh/Br) SRS
REF3312AIDCKT ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R12 el
& no Sh/Br) -
REF3312AIDCKTG4 ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R12 g e
& no Sh/Br)
REF3318AIDBZR ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B ol
& no Sh/Br) e
REF3318AIDBZRG4 ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B Samples
& no Sh/Br) - -
REF3318AIDBZT ACTIVE SOT-23 DBz 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
& no Sb/Br) . =
REF3318AIDBZTG4 ACTIVE SOT-23 DBz 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33B
& no Sb/Br) . -
REF3318AIDCKR ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R18 Samples
& no Sb/Br) . -
REF3318AIDCKRG4 ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R18 Samples
& no Sb/Br) . -
REF3318AIDCKT ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R18
& no Sb/Br) . -
REF3318AIDCKTG4 ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R18
& no Sb/Br) SR
REF3320AIDBZR ACTIVE SOT-23 DBZ 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33C Samples
& no Sh/Br) - -
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ Q) ® @r5)
REF3320AIDBZRG4 ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C
& no Sh/Br) s
REF3320AIDBZT ACTIVE SOT-23 DBz 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C ol
& no Sb/Br) s
REF3320AIDBZTG4 ACTIVE SOT-23 DBz 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33C ol
& no Sb/Br) s
REF3320AIDCKR ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R20
& no Sb/Br) s
REF3320AIDCKRG4 ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R20 Samples
& no Sh/Br) - =
REF3320AIDCKT ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R20 Samples
& no Sb/Br) - =
REF3320AIDCKTG4 ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R20 Samples
& no Sh/Br) a =
REF3325AIDBZR ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33D
& no Sh/Br) a =
REF3325AIDBZRG4 ACTIVE SOT-23 DBZ 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33D Samples
& no Sh/Br) a =
REF3325AIDBZT ACTIVE SOT-23 DBZ 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33D Samples
& no Sh/Br) a =
REF3325AIDBZTG4 ACTIVE SOT-23 DBZ 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33D
& no Sh/Br) R
REF3325AIDCKR ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R25
& no Sh/Br) R
REF3325AIDCKRG4 ACTIVE SC70 DCK 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R25 EC ol
& no Sh/Br) s
REF3325AIDCKT ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R25 ol
& no Sh/Br) s
REF3325AIDCKTG4 ACTIVE SC70 DCK 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R25 ol
& no Sb/Br) 2500
REF3330AIDBZR ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E
& no Sh/Br) s
REF3330AIDBZRG4 ACTIVE SOT-23 DBz 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E Samples
& no Sh/Br) - =
REF3330AIDBZT ACTIVE SOT-23 DBz 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E Samples
& no Sh/Br) - =
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http://www.ti.com/product/REF3325?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3325?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3325?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3325?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3325?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) ®) )
REF3330AIDBZTG4 ACTIVE SOT-23 DBz 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33E el
& no Sh/Br) e
REF3330AIDCKR ACTIVE SC70 DCK 3 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R30 el
& no Sh/Br) e
REF3330AIDCKRG4 ACTIVE SC70 DCK 3 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R30 ol
& no SbiBr) -
REF3330AIDCKT ACTIVE SC70 DCK 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R30 ol
& no Sb/Br) e
REF3330AIDCKTG4 ACTIVE SC70 DCK 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R30 Samples
& no Sb/Br) - =
REF3330AIRSER ACTIVE UQFN RSE 8 5000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 Samples
& no Sh/Br) . =
REF3333AIDBZR ACTIVE SOT-23 DBz 3 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F Samples
& no Sh/Br) a =
REF3333AIDBZRG4 ACTIVE SOT-23 DBz 3 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33F
& no Sh/Br) a =
REF3333AIDBZT ACTIVE SOT-23 DBZ 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33F Samples
& no Sh/Br) a =
REF3333AIDBZTG4 ACTIVE SOT-23 DBZ 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33F Samples
& no Sh/Br) a =
REF3333AIDCKR ACTIVE SC70 DCK 3 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33 Samnles
& no Sh/Br) SR
REF3333AIDCKRG4 ACTIVE SC70 DCK 3 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 R33 Samnles
& no Sh/Br) SR
REF3333AIDCKT ACTIVE SC70 DCK 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33 el
& no Sh/Br) e
REF3333AIDCKTG4 ACTIVE SC70 DCK 3 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 125 R33 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.
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http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3330?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/REF3333?CMP=conv-poasamples#samplebuy
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@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® 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.

© 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 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.

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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI ) l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O Qf Sprocket Holes
I
Q1 : Q2
Q3 : Q4 User Direction of Feed
: .4
Pocket\(l)lgdrants
*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)
REF3312AIDBZR SOT-23 DBz 3 3000 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3312AIDBZT SOT-23 DBz 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3312AIDCKR SC70 DCK 3 3000 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3312AIDCKT SC70 DCK 3 250 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3318AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3318AIDBZT SOT-23 DBz 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3318AIDCKR SC70 DCK 3 3000 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3318AIDCKT SC70 DCK 3 250 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3320AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3320AIDBZT SOT-23 DBz 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3320AIDCKR SC70 DCK 3 3000 179.0 8.4 2.4 2.4 119 | 4.0 8.0 Q3
REF3320AIDCKT SC70 DCK 3 250 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3325AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3325AIDBZT SOT-23 DBz 3 250 179.0 8.4 315 | 295 | 1.22 | 4.0 8.0 Q3
REF3325AIDCKR SC70 DCK 3 3000 179.0 8.4 2.4 2.4 119 | 4.0 8.0 Q3
REF3325AIDCKT SC70 DCK 3 250 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3330AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3330AIDBZT SOT-23 DBz 3 250 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
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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)

REF3330AIDCKR SC70 DCK 3 3000 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3330AIDCKT SC70 DCK 3 250 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3330AIRSER UQFN RSE 8 5000 180.0 9.5 1.7 2.3 0.75 4.0 8.0 Q2
REF3333AIDBZR SOT-23 DBz 3 3000 179.0 8.4 3.15 | 295 | 1.22 4.0 8.0 Q3
REF3333AIDBZT SOT-23 DBZ 3 250 179.0 8.4 315 | 295 | 1.22 4.0 8.0 Q3
REF3333AIDCKR SC70 DCK 3 3000 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3
REF3333AIDCKT SC70 DCK 3 250 179.0 8.4 2.4 2.4 1.19 4.0 8.0 Q3

TAPE AND REEL BOX DIMENSIONS

- E

< S

e 7
\\y/ P -\\{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

REF3312AIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
REF3312AIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
REF3312AIDCKR SC70 DCK 3 3000 195.0 200.0 45.0
REF3312AIDCKT SC70 DCK 3 250 195.0 200.0 45.0
REF3318AIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
REF3318AIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
REF3318AIDCKR SC70 DCK 3 3000 195.0 200.0 45.0
REF3318AIDCKT SC70 DCK 3 250 195.0 200.0 45.0
REF3320AIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
REF3320AIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
REF3320AIDCKR SC70 DCK 3 3000 195.0 200.0 45.0
REF3320AIDCKT SC70 DCK 3 250 195.0 200.0 45.0
REF3325AIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
REF3325AIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
REF3325AIDCKR SC70 DCK 3 3000 195.0 200.0 45.0
REF3325AIDCKT SC70 DCK 3 250 195.0 200.0 45.0
REF3330AIDBZR SOT-23 DBZ 3 3000 195.0 200.0 45.0
REF3330AIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
REF3330AIDCKR SC70 DCK 3 3000 195.0 200.0 45.0
REF3330AIDCKT SC70 DCK 3 250 195.0 200.0 45.0
REF3330AIRSER UQFN RSE 8 5000 180.0 180.0 30.0
REF3333AIDBZR SOT-23 DBz 3 3000 195.0 200.0 45.0
REF3333AIDBZT SOT-23 DBz 3 250 195.0 200.0 45.0
REF3333AIDCKR SC70 DCK 3 3000 195.0 200.0 45.0
REF3333AIDCKT SC70 DCK 3 250 195.0 200.0 45.0
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MECHANICAL DATA

DBZ (R—PDSO-G3) PLASTIC SMALL—OUTLINE
DR, SN
2,80
H
» !
Pooam
1,40 2,10
| 1,20
% ! % v
! ‘ !
L= =
0,50
0,95 J L*BX 0.30
[9]0,20 W[C[A]B]
102
¢ 0,88
1 0,10
112 / \ ~Joi0]c
0,89
? \_I:! ‘IZIJ_" ? Seating Plane
0,10 j ‘
oo
—
Gauge Plane —i - -
Seating Plane
0-8
4203227/B  04/2005
NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. Lead dimensions are inclusive of plating.
D. Body dimensions are exclusive of mold flash and protrusion. Mold flash and protrusion not to exceed 0.25 per side.
é Falls within JEDEC TO-236 variation AB, except minimum foot length.
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LAND PATTERN DATA

DBZ (R—PDSO—G3)

PLASTIC SMALL OUTLINE

Example Board Layout

’

Al Around //

\

\\\ 2,57
\\\
I
/
% — 19
///—‘\\\\
-~ 0,6 — \\
\\
/
O,O7*L /

"/\V/' Solder Mask Opening

T —— Pad Geometry

Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).

4212057 /A 08/11

NOTES:

All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
Publication IPC—=7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations.
metal load solder paste. Refer to IPC=7525 for other stencil recommendations.

Example stencil design based on a 50% volumetric
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MECHANICAL DATA

DCK (R-PDSO—G3)

PLASTIC SMALL—OUTLINE PACKAGE

| + 240
1,40 180
] N\ 110 Gauge Plane
- WA | $ Seating Plane
\ \
Index Area 1 I:Fl ‘ I:Fl
¢ Ve
ST i 17 S
0,80 \ I
L — Seating Plane
~__“
010
0,00

01/2007

4093553-2/6

NOTES:

C.

A. Al linear dimensions are in millimeters.

B. 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.
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MECHANICAL DATA

RSE (S—PUQFN—N8)

PLASTIC QUAD FLATPACK NO—LEAD

1,55
DT
7 6, 5
\
|
. ! A, 1,55
@ 1,45
Pin 1 Index Aree/ l
1 2 3
0,60
0,50
i-___ — ‘ ‘ Seating Plane
M O%J
0,00
Seating Height
o 0,40
0,30
A
Pin 1 Identifier — | v
0,10 X 45° 8 4
t oy 0,35
0,25
5
» 045 | i 0,30
0,35 0,20
- 10X
20 e $O,WO@CA\B\
) 0,05 W) |C
Bottom View
4207268-2/D 01 /11

NOTES: All linear dimensions are in millimeters.

Dimensioning and tolerancing per ASME Y14.5M-1994,

This drawing is subject to change without notice.
QFN (Quad Flatpack No—Lead) package configuration.
This package complies to JEDEC MO-288 variation UECD.
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LAND PATTERN DATA

RSE (S—PUQFN—N8) PLASTIC QUAD FLATPACK NO—-LEAD
Example Board Layout Example Stencil Design
(Note E)

ﬂ ﬂ Note D * 0.50
T I 1] i

?7# ‘h—kzx 063 ¢ ] —»-2X 058 |
e
\ 0

‘\]\L\

Corner )Leods 6X 0,25 ) =

\ —» 42X 0,25
\ Center Leads

0,05 So\d@r Mask Clearance for all pads

// \
i

4208106-2 /8 01/12

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,127 mm (5 mils). Al linear dimensions are in millimeters.

F. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.
Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.

©
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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