Product ww Order
Folder -!_. Now

I

TEXAS
INSTRUMENTS

Documents #N Software

2 Tools & Support &
Community

TMP300
ZHCSJ85E —JUNE 2005-REVISED DECEMBER 2018

X H SC70 £ TMP300 1.8V HifH 28 A] 4 fRia B e fi
REH B HE R A s

1 ek

K £1°C (BLAUE R +25°C)
AT R 1

Al AEiR T : 5°C/10°C

TR T %

fRI#E: 110pA (KR

L EVEE: +1.8V £ +18V
TEEVEHE: —40°C £ +125°C
B . 10mVv/°C

SC70-6 L)} SOT23-6 %%

RiF

HLR R4
NERTNA=RI TR NES
o s

R R RS

515> i
O
Tser | 1 6 |V+
GND | 2 5 | Vrewe
OouT | 3 4 |HYSTgr

3 UiH

TMP300 & —# &%, BT gmfE. Herii i

FETF o AL o h350 o B 25 4 B A8 1R B s o it
PR IE W . TMP300 A — Vygwe BEIHIH!

s H A R — AN 0k st s 4 T IR AR PR

TMP300 HEEHLE(RZE 1.8V 3 H IR R, Hik
EHEA BRI RS,

R H B SRR ER) 2 McE3E, nTh
R AR SEIVE R PR e . TR R AR T

EN
BUEEREO
RS ESpSS HERS GrfrfE)
SOT-23 (6) 2.90mm x 1.60mm
TMP300
SC70 (6) 2.00mm x 1.25mm

@ ﬁ%ﬁ% TR R, 1S O ROR R AR AT I i

o2 FH JR 2

Proportional
* SuA * to T,

% RPULL—UF‘

1 TMP300

HYSTger
VERE: (1) SIBEHLBILAR S B 02 K4
10%, {HRZREEREAE] I Rk
i

ARG I, SRAEH 6 T dn P SCRA S R, CLA S . A RIE I B 7 SO R BT (5 2, 1507 ) wwweti.com, SN BIRZAMR S . TI ASCRIEBA I ) HE

PERE RE . AESEBRITEZ BT, 5506555 BT RUA IR 35 SURRA

English Data Sheet: SBOS335



13 TEXAS
INSTRUMENTS
TMP300
ZHCSJ85E —JUNE 2005—-REVISED DECEMBER 2018 www.ti.com.cn

1 7 Detailed DeSCHPLiON .....ococeveiiieeiiee e

2 7.1 OVEIVIEW ....ovvvveeeeeciiiieee e

3 7.2 Feature Description

4 Y L5 s S 12

5 Pin Configuration and FUNCLIONS ........c.cocevevenn.... 3 8.1 ﬁ‘l&%gﬁ*ﬁ@ﬁ --------------------------------------------------- 12

6 SPECIfICAtIONS..ovoeverseeercseerssseresnereseresnenen 4 B2 AEE B covrervnrsrss s s 12
6.1 Absolute Maximum Ratings ........cccocceeeviieeenieeennnnn. 4 8.3 %*’F: """""""""" - 12
6.2 ESD Ratings 8.4 %%fﬁﬁiﬁﬁ%% ............................ .12
6.3 Electrical CharaCteriSticS.........ovwrverrrerreereeerereen. 5 85 AR oo 12

6.4 Typical CharacteristiCS .........ccevivurerrieriiiiie e 6 9 MU FEAMAAER o 12

4 BATHRiR

Changes from Revision D (January 2016) to Revision E Page
e Added Pin Configuration @and FUNCHONS SECHON ........uiiiiiiiiiiieeiiie ettt e et e s bt be e st e e snne e neee s 3
Changes from Revision C (January 2011) to Revision D Page
o WNINT #RHEE 2R, ESD BUEME Ry FFE W O ARPERICRSCRE Ty VAL ERERTANT I E R IY e 1
I T Q- 2 [ = = TR T TSR 1
o AT IIT T EEEEAAFR oo 1
* Deleted Ordering INfOrmMation tADIE ...........ooi ittt e e e et e e e s s bb e e e e e e bbe e e e e e anbreeaaeas 4
« Changed Temperature Range, TA, Functional Range parameter name in Electrical Characteristics table .......................... 5
¢ Added footnote 4 to Electrical CharacteriStics table ...........coouiiiiiiiiii e e 5
Changes from Revision B (November 2008) to Revision C Page
o IR K AT AN B A oottt ettt r s nererenas 1
« Added TMP300B grade device specifications to Electrical Characteristics table ............ccocceiiiiiiiiii e 5

2 Copyright © 2005-2018, Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS

www.ti.com.cn

TMP300
ZHCSJ85E —JUNE 2005-REVISED DECEMBER 2018

5 Pin Configuration and Functions

DCK and DBV Package
6-Pin SOT-23 and SC70

Top View
)
O
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ano [ 2 5 L1 Veew
oot ] 3 4 | ] HYSTer

~—

Not to scale

Pin Functions

PIN I/0 DESCRIPTION
NAME NO.
TseT 1 | Temperature set pin. Connects to a resistor to set the trip point
GND 2 — Ground
ouT 3 o] Trip output
HYSTser 4 | Hystersis Set. Connect to Ground for 5°C hysteresis or connect to V+ for 10°C hysteresis
Vtemp 5 | Analog Temperature output
V+ 6 (0] Supply voltage: 1.8 V to 18 V

Copyright © 2005-2018, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings®
MIN MAX UNIT
V+ Supply voltage +18 \%
Signal input pins, voltage ® -0.5 (V+) +0.5 v
Signal input pins, current® -10 10 mA
Isc Output short-circuit® Continuous
Open-drain output (V+) + 0.5 Y
Ta Functional temperature -40 +150 °C
Tstg Storage temperature -55 +150 °C
T; Junction temperature +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) Input pins are diode-clamped to the power-supply rails. Input signals that can swing more than 0.5V beyond the supply rails should be
current limited to 10mA or less.
(3) Short-circuit to ground.
6.2 ESD Ratings
VALUE UNIT
o Human-body model (HBM) +4000
V(Esb) Electrostatic discharge - \%
Charged-device model (CDM) +1000

Copyright © 2005-2018, Texas Instruments Incorporated
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6.3 Electrical Characteristics
At Vg = 3.3V and T, = —40°C to +125°C, unless otherwise noted.

TMP300 TMP300B
PARAMETER TEST CONDITIONS MIN® \ TYP® MAX®) MIN TYP MAX UNIT
TEMPERATURE MEASUREMENT
Vs = 2.35V to 18V —40 +125 -40 +125
Measurement range Ve = 18V 10 235V 40 o _100_85 40 " _10085); °C
TRIP POINT
Total accuracy Ta = —40°C to +125°C +2 4@ +2 +6 °C
Rset equation Tcisin°C Rser = 10 (50 + T¢)/3 Rser = 10 (50 + T¢)/3 kQ
HYSTERESIS SET INPUT
LOW threshold 0.4 0.4 \Y
HIGH threshold Vs—-0.4 Vs—-0.4 v
HYSTser = GND 5 5
Threshold hysteresis °C
HYSTser = Vs 10 10
DIGITAL OUTPUT
Logic family CMOS CMOS
Open-drain leakage current OUT = Vg 10 10 pA
VoL Logic levels grsn; 1.8V10 18V, lsink = 0.3 0.3 \Y
ANALOG OUTPUT
Accuracy +2 +3 +2 +5 °C
Temperature sensitivity 10 10 mV/°C
Output voltage Tp =+25°C 720 750 780 720 750 780 mV
Vremp Pin output resistance 210 210 kQ
POWER SUPPLY
lo Quiescent current® ¥i ; i’lso\fctotg Ejr\:{’ZS"C 110 110 pA
TEMPERATURE RANGE
Vs = 2.35V to 18V —40 +125 —40 +125
Specified range
. p g Vs = 1.8V to 2.35V —40 (Vs _10985); —40 (Vs _10035; c
Vg = 2.35V to 18V —40 +150 —40 +150
Functional range® Ve L8V 102,35V 0 " _10085 o " _10085
0;a  Thermal resistance Scero 250 250 °CIW
SOT23-6 180 180

(1) 100% of production is tested at Ty = +85°C. Specifications over temperature range are ensured by design.
(2) Shaded cells indicate characteristic performance difference.
(3) See Figure 1 for typical quiescent current.
(4) The TMP300 is functional over this range and no indication of performance is implied.

Copyright © 2005-2018, Texas Instruments Incorporated
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6.4 Typical Characteristics
At Vg = 5V, unless otherwise noted.

Temperature (°C)

Figure 5. Typical Analog Output Error
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Figure 1. Quiescent Current Over Temperature and Supply Figure 2. Rger Shift Resulting From Rget Tolerance
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Figure 3. Rggr Vs Temperature Figure 4. Typical Trip Error
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Figure 6. Analog PSR Over Temperature
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Typical Characteristics (continued)

At Vg = 5V, unless otherwise noted.

0.10
0.08
0.06
0.04
0.02

3.3V to 18V

Error (°C/V)

-0.02
-0.04
-0.06
-0.08
-0.10

Tyax IS +85°C for Vg = 1.8V 10 3.3V N

-40 -25 0 25 50 75 100 125
Temperature (°C)

Figure 7. Trip PSR Over Temperature
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7 Detailed Description

7.1 Overview

The TMP300 is a thermal sensor designed for over-temperature protection circuits in electronic systems. The
TMP300 uses a set resistor to program the trip temperature of the digital output. An additional high-impedance
(210kQ) analog voltage output provides the temperature reading.

7.2 Feature Description

7.2.1 Calculating Rget

The set resistor (Rget) provides a threshold voltage for the comparator input. The TMP300 trips when the Vigye
pin exceeds the Tget voltage. The value of the set resistor is determined by the analog output function and the
3uA internal bias current.

To set the TMP300 to trip at a preset value, calculate the Rggy resistor value according to Equation 1 or
Equation 2:

(Teer x 0.01 + 0.5)

RSET = 3g
where
e Tgerisin°C;or 1)
Rger in kQ = 10(50; Tser)
where
e Tgerisin°C. 2)

7.2.2 Using Ve to Trip the Digital Output

The analog voltage output can also serve as a voltage input that forces a trip of the digital output to simulate a
thermal event. This simulation facilitates easy system design and test of thermal safety circuits, as shown in

Figure 8.
Proportional
RINT
210kQ

Voltage source Vremp
to test trip point.

Open-Drain Control
TSET

% l:‘SET

TMP300

HYSTger

Figure 8. Applying Voltage to Trip Digital Output

8 Copyright © 2005-2018, Texas Instruments Incorporated
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Feature Description (continued)
7.2.3 Analog Temperature Output

The analog out or Vgyp pin is high-impedance (210kQ). Avoid loading this pin to prevent degrading the analog
out value or trip point. Buffer the output of this pin when used for direct thermal measurement. Figure 9 shows
buffering of the analog output signal.

OPA335 ——O Analog Out
+ V+
e}

Proportional
* SuA * to T,

VTEMF‘

TSET

TMP300

Figure 9. Buffering the Analog Output Signal

7.2.4 Using a DAC to Set the Trip Point

The trip point is easily converted by changing the digital-to-analog converter (DAC) code. This technique can be
useful for control loops where a large thermal mass is being brought up to the set temperature and the OUT pin
is used to control the heating element. The analog output can be monitored in a control algorithm that adjusts the
set temperature to prevent overshoot. Trip set voltage error versus temperature is shown in Figure 10, which
shows error in °C of the comparator input over temperature. An alternative method of setting the trip point by
using a DAC is illustrated in Figure 11.

-0.25

-0.50 /

-0.75

Trip Set Voltage Error (°C)
o

-1.00
-50 -25 0 25 50 75 100 125
Temperature (°C)

Figure 10. Trip Set Voltage Error vs Temperature
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Feature Description (continued)

Voltage source Vrewe
to test trip point.

ONOE

Proportional

TSET

DAC8560

7.2.5 Hysteresis

TMP300

Open-Drain Control

Figure 11. DAC Generates the Voltage-Driving Tggr Pin

The hysteresis pin has two settings. Grounding HYSTggy results in 5°C of hysteresis. Connecting HYSTget to Vg
results in 10°C of hysteresis. Hysteresis error variation over temperature is shown in Figure 12 and Figure 13.

Error (°C)

N W oA~ O

Max

—_

imum

0 g

-1 T \

Average  Minimum

-50 -25 0 25 50

Temperature (°C)

75

100 125

Figure 12. 5°C Hysteresis Error vs Temperature
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5 A\I/eralqe Minimum
-3
-4
-5
-50 -25 0 25 50 75 100 125
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Figure 13. 10°C Hysteresis Error vs Temperature
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Feature Description (continued)

Use bypass capacitors on the supplies as well as on the Rggr and analog out (Vigmp) pins when in noisy
environments, as shown in Figure 14. These capacitors reduce premature triggering of the comparator.

Proportional
% 210kQ

VTEMP

Open-Drain Control

TSET

l CBYPASS l
I I CBYPASS RSET

Figure 14. Bypass Capacitors Prevent Early Comparator Toggling Due to Circuit Board Noise

1 TMP300
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)

TMP300AIDBVR NRND SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 T300

TMP300AIDBVT NRND SOT-23 DBV 6 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 T300

TMP300AIDCKR NRND SC70 DCK 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 BPN

TMP300AIDCKT NRND SC70 DCK 6 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 BPN

TMP300BIDBVR ACTIVE SOT-23 DBV 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 DUDC Samples
TMP300BIDBVT ACTIVE SOT-23 DBV 6 250 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 DUDC
TMP300BIDCKR ACTIVE SC70 DCK 6 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 QWL
TMP300BIDCKT ACTIVE SC70 DCK 6 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 QWL

L

amples

@ 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. Tl 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
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® | ead finish/Ball material - Orderable Devices 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.

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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
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
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O 0778procket 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)
TMP300AIDBVR SOT-23 | DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TMP300AIDBVT SOT-23 | DBV 6 250 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TMP300AIDCKR SC70 DCK 6 3000 179.0 8.4 2.2 2.5 1.2 4.0 8.0 Q3
TMP300AIDCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TMP300BIDBVR SOT-23 DBV 6 3000 179.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TMP300BIDBVT SOT-23 | DBV 6 250 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TMP300BIDCKR SC70 DCK 6 3000 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3
TMP300BIDCKT SC70 DCK 6 250 179.0 8.4 2.2 25 1.2 4.0 8.0 Q3

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
- //' "\.\ 7
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMP300AIDBVR SOT-23 DBV 6 3000 200.0 183.0 25.0
TMP300AIDBVT SOT-23 DBV 6 250 200.0 183.0 25.0
TMP300AIDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TMP300AIDCKT SC70 DCK 6 250 200.0 183.0 25.0
TMP300BIDBVR SOT-23 DBV 6 3000 200.0 183.0 25.0
TMP300BIDBVT SOT-23 DBV 6 250 200.0 183.0 25.0
TMP300BIDCKR SC70 DCK 6 3000 200.0 183.0 25.0
TMP300BIDCKT SC70 DCK 6 250 200.0 183.0 25.0

Pack Materials-Page 2



MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
15
6 4|
H ﬁq H T
2,40
1,40 @

X" 1 7110 ' Gauge Plane

’ Seating Plane

Pin 1
Index Area

L Seotmg Plane

(=)
o
O

4093553-4/G  01/2007

NOTES: Al linear dimensions are in millimeters.
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.

Falls within JEDEC MO-203 variation AB.

o Ow>
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LAND PATTERN DATA

DCK (R—PDSO—G6)

PLASTIC SMALL OUTLINE

Example Board Layout

] )
]

H “\D

‘&MO 65

/

RN
/ NN

/S})\der Mask Opening

I P/Z]d Geometry

Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

6x0,35—  (—

e
HE-

‘k 4x0,65

~— 2x1,30 —

\ |
\ ﬁ 0,05 /
\ 0,50
v
~
4210356-3/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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PACKAGE OUTLINE
DBVOOOG6A V3 SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

-

3.0
ﬂg T' le— 1.45 MAX —=|
PIN 1—
INDEX AREA r;’ PR N Kﬁ
6
3.05
2.75
5
- T 4
0.50 3 \ ) J/J
6X 525 = 7 _—
& [020 [c|AlB] PPN | B T

0.00

GAGE PLANE

03 TYP SEATING PLANE

4214840/C 06/2021

NOTES:

[N

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

. This drawing is subject to change without notice.

. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.

. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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LAND PATTERN EXAMPLE
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SCALE:15X
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SOLDER MASK DETAILS

4214840/C 06/2021

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

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

4214840/C 06/2021

NOTES: (continued)

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