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SINGLE DIFFERENTIAL COMPARATOR

Check for Samples: TL331-Q1

FEATURES
e Qualified for Automotive Applications D?%?ﬁ;@%
e Single Supply or Dual Supplies )
* Wide Range of Supply Voltage: 2 Vto 36 V IN- ] 2 51 Vee
« Low Supply-Current Drain Independent of Vee-/GND [] 2
Supply Voltage: 0.4 mA Typ. IN+ [] 3 4[] out

e Low Input Bias Current: 25 nA Typ.

e Low Input Offset Voltage: 2 mV Typ.

e Common-Mode Input Voltage Range Includes
Ground

« Differential Input Voltage Range Equal to
Maximum-Rated Supply Voltage: +36 V

e Low Output Saturation Voltage

e Output Compatible With TTL, MOS, and CMOS

DESCRIPTION AND ORDERING INFORMATION

This device consists of a single voltage comparator designed to operate from a single power supply over a wide
range of voltages. Operation from dual supplies also is possible if the difference between the two supplies is 2 V
to 36 V and V¢ is at least 1.5 V more positive than the input common-mode voltage. Current drain is
independent of the supply voltage. To achieve wired-AND relationships, one can connect the output to other
open-collector outputs.

ORDERING INFORMATION®

Ta PACKAGE® ORDERABLE PART NUMBER TOP-SIDE MARKING
—40°C to 85°C SOT-23 - DBV Reel of 3000 TL331IDBVRQ1 TQ1U
—40°C to 125°C SOT-23 - DBV Reel of 3000 TL331QDBVRQ1 T1RU

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the TI
Web site at www.ti.com.
(2) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

B 4% B # # 886-3-5753170
W4 )y LT (i) 86-21-34970699
P 4 g WL - () 86-755-83298787

Http://www. 100y. com. tw

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. Copyright © 2009—2013, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas !

Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.


http://www.ti.com/product/tl331-q1?qgpn=tl331-q1
http://www.ti.com
http://www.ti.com/product/tl331-q1#samples
http://www.ti.com
http://www.ti.com/packaging
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LOGIC DIAGRAM

SCHEMATIC

A d Vee

80-pA
Current Regulator

COMPONENT COUNT
Epi-FET 1
Diodes 2
Resistors 1
out Transistors 20
GND
Note:  Current values shown are nominal.
ABSOLUTE MAXIMUM RATINGS®
over operating free-air temperature range (unless otherwise noted)
Vce  Supply voltage® 36V
Vip Differential input voltage ©) +36 V
\ Input voltage range (either input) -0.3Vto36V
Vo Output voltage 36V
lo Output current 20 mA
Duration of output short-circuit to ground® Unlimited
T, Operating virtual junction temperature 150°C
Tstg Storage temperature range —65°C to 150°C
(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

)
4)

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.

All voltage values, except differential voltages, are with respect to the network ground.
Differential voltages are at IN+ with respect to IN—.
Short circuits from outputs to V¢ can cause excessive heating and eventual destruction.
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THERMAL INFORMATION

TL331-Q1
THERMAL METRIC® DBV UNIT
5 PINS
B3 Junction-to-ambient thermal resistance ) 218.3 °CIW
83ctop Junction-to-case (top) thermal resistance ) 87.3 °CIW
B8 Junction-to-board thermal resistance ® 44.9 °CIW
Wit Junction-to-top characterization parameter(s) 4.3 °C/W
Wis Junction-to-board characterization parameter(s) 44.1 °C/W
B3chot Junction-to-case (bottom) thermal resistance (") N/A °CIW
(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) The junction-to-ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K board, as
specified in JESD51-7, in an environment described in JESD51-2a.

(3) The junction-to-case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specific JEDEC-

standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

(4) The junction-to-board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB
temperature, as described in JESD51-8.
(5) The junction-to-top characterization parameter, g7, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 634, using a procedure described in JESD51-2a (sections 6 and 7).
(6) The junction-to-board characterization parameter, yjg, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 6,4 , using a procedure described in JESD51-2a (sections 6 and 7).
(7) The junction-to-case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad. No specific
JEDEC standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

ELECTRICAL CHARACTERISTICS
at specified free-air temperature, V¢ =5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS® Ta MIN TYP  MAX| UNIT
= = 25°C 2 5
Vio Input offset voltage VCC_ SY\RISCY, Vo gk, mv
Vic = Vig(min) —40°C to 125°C 9
25°C 5 50
lio Input offset current Vo=14V nA
—40°C to 125°C 250
\ 25°C -25 =250
s Input bias current Vo=14V nA
—40°C to 125°C -400
Common-mode input voltage 25°C O0toVec—15
VicR  1ange® " L \4
g —40°C to 125°C 0toVee -2
Large-signal differential-voltage |Vcc=15V,Vpo=14Vto 114V, o
Avp amplification R, =15 kQ to Ve 2RC 50 08 Wmy
i VoH=5V,Vp=1V 25°C 0.1 50 nA
lon High-level output current
Von = 30V,Vp=1V —40°C to 125°C 1 WA
\% Low-level output volt | 4 mA, V, 1V 25°C 150 9o \Y
ow-level output voltage =4 mA, =- m
o P § < © —40°C to 125°C 700
loL Low-level output current VoL=15V,Vp=-1V 25°C 6 mA
Icc Supply current R =, Vcc =5V 25°C 0.4 0.7 mA

(1) All characteristics are measured with zero common-mode input voltage, unless otherwise specified.
(2) The voltage at either input or common-mode should not be allowed to go negative by more than 0.3 V. The upper end of the common-
mode voltage range is Vcc+ — 1.5 V at 25°C, but either or both inputs can go to 30 V without damage.

SWITCHING CHARACTERISTICS
VCC =5 V, TA =25°C

PARAMETER TEST CONDITIONS TYP UNIT
. N 100-mV input step with 5-mV overdrive 1.3
Response time | R, connected to 5 V through 5.1 kQ, C_ = 15 pF® @ _ us
TTL-level input step 0.3
(1) C_includes probe and jig capacitance.
(2) The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V.
Copyright © 2009-2013, Texas Instruments Incorporated Submit Documentation Feedback 3
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REVISION HISTORY

Changes from Revision B (September 2012) to Revision C Page
e Added a Thermal INfOrmation talE ...........oo i et e e ettt e e e ettt e e e e e s nte e e e e e annbe e e e e e ansbeeeeeaannbeeaeeaas 3
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¢ Changed test conditions of Ig, in the Electrical CharaCteriStiCS ............coiiiiiiiiiiiiiiiie e 3
Changes from Revision A (July 2010) to Revision B Page
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PACKAGING INFORMATION

® 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.

@ 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.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side 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 Top-Side 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 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 TL331-Q1:

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
I Drawing Qty 0) ®3) (4
TL331IDBVRQ1 ACTIVE SOT-23 DBV 5 3000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM -40 to 85 TQ1U
& no Sh/Br)
TL331QDBVRQ1 ACTIVE SOT-23 DBV 5 3000 Gg[eens('s/?aH)S CU NIPDAU  Level-1-260C-UNLIM -40 to 125 T1RU
no r
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11-Apr-2013

o Catalog: TL331

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 [+ KO [Pt
EEEI T
W
“’G ’E‘ BO
Reel ) ! f—
Diameter
Cavity +[ A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO0 | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape
_*_ P1 | Pitch between successive cavity centers
L 11
_{ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
e O arove @@ C)f Sprocket Holes
| |
1 T
User Direction of Feed
L
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)
TL331IDBVRQ1 SOT-23 DBV 3000 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TL331QDBVRQ1 SOT-23 DBV 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
Pl S
/\g\ /)i\
e 7
~ . 2
.. T -
T e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TL331IDBVRQ1 SOT-23 DBV 5 3000 203.0 203.0 35.0
TL331QDBVRQ1 SOT-23 DBV 5 3000 203.0 203.0 35.0
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MECHANICAL DATA

DBV (R—PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

i
:

050
0,30

Pin 1
Index Area
Optional
(Optional) 305
2,75

— > ——>)

— 1,45 MAX

il

T el

[£]0.20 @]

Seating Plane

1

4073253-4/N 12/14

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

NOTES:

Falls within JEDEC MO-178 Variation AA.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
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DBV (R—PDSO-G5) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

- 1,90 —~ | 1.90 |
S w,loo——— ————— —
I loss
N\ 2.7 2.7
~ )\ "
; N
/ \\
i SEE SR . A P o S
\ /
\. 4\// l— 0,05 — - 095

! 0 ot NN~
]/ // -~ 0,6 — \\
/ \\
/// ‘_/\,\\/So\der Mask Opening
’ 1,05 |
| 1l \
\ | ————— Pad Geometry
\ /

\ 0,07 — L— //
U All Around Vs

’

4209593-3/C 08/11

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
D

E

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. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC=7525 for other stencil recommendations.
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