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TEIE A ( %C))EJETEJ%%)E I A K 1% HEE (KQ) iB¥i = 5°C Bﬂ‘%ﬁ;ﬁ;ﬁ(oﬁ:)( ) BhmEAL | B =10°C W%ﬁgﬁé\)( # ) BhimE Az
30 1.05 25 20
32 1.21 27 22
34 1.40 29 24
36 1.62 31 26
38 1.87 33 28
40 215 35 30
42 2.49 37 32
44 2.87 39 34
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# 7-1. TMP390 i&iE A RE¥ E (continued)

JEIE A ( %c))ﬂlifﬂiﬁlg B A B 1% HIE (KQ) iB¥E = 5°C Hﬂ‘%ﬁ%ﬁ(oﬁ(\:; ) Bhm AL | IBHE =10°C ng%é)( ) B E AL
46 3.32 41 36
48 3.83 43 38
50 4.42 45 40
52 5.11 47 42
54 5.90 49 44
56 6.81 51 46
58 7.87 53 48
60 9.09 55 50
62 105 57 52
64 12.1 59 54
66 14.0 61 56
68 16.2 63 58
70 18.7 65 60
72 215 67 62
74 24.9 69 64
76 28.7 71 66
78 33.2 73 68
80 38.3 75 70
82 44.2 77 72
84 51.1 79 74
86 59.0 81 76
88 68.1 83 78
) 78.7 85 80
92 90.9 87 82
94 105 89 84
96 121 91 86
98 140 93 88
100 162 95 )
102 187 97 92
104 215 99 94
106 249 101 9
108 287 103 98
110 332 105 100
112 383 107 102
114 442 109 104
116 511 11 106
118 590 113 108
120 681 115 110
122 787 117 112
124 909 119 114
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E (°C) B = 5°C B¥ =10°C 1R = 5°C iR = 10°C
-50 90.9 105 -45 -40
- 45 78.7 121 -40 35
-40 68.1 140 -35 -30
35 59.0 162 -30 -25
- 30 51.1 187 -25 -20
Zo5 44.2 215 -20 -15
20 38.3 249 -15 -10
-15 33.2 287 -10 5
-10 28.7 332 -5 0
-5 24.9 383 0 5
0 215 442 5 10
5 18.7 511 10 15
10 16.2 590 15 20
15 14.0 681 20 25
20 12.1 787 25 30
25 10.5 909 30 35
7.3.2 BEE K
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e e A FRIRAS o B PR KA 22 5 R 2 ) A RiDIRAS o 2 v e (R Bk ) 05 5 R R KR AE 0.8 x VDD LA L

IRRAR AT B 19 DA A5 5 BN ORFFAE 0.2 x VDD BL R

B MR F U ] 7-20 SR AN T B0 Sy 6 1) AR RIS AT IS, T — ARSI SR AT B 1 T
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Time (s)

OUTA

o
5078 : : \ \
| |
' % '
Trip test | |
asserts output | |
SETA f }
| |
SETB
Time (s)
& 7-2. TMP390 Bk 7 il iRk
7.3.320°C B5IRE

20°C BV DhRESUEH T8I A. ZEOH IR , LA SETB 5l |, JFK SETA 5l ERSI A | LMELE
HIE A _EREE B A
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8 LA AL
#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER

TMP390 #F)E THBARIhAE. XUEE . HPHES vl gmFEdn fE ok R4 |, SCREXT 9 i B Y N 1) &R God i AR kAT 4G
AR . BERIE R (Trrip) AN IR AT Mz T SETA Al SETB 51 L) E96 41 (1%) 1% brifkA B B 2%
TR . FIRAF (Thyst) THEERT B Lk DRI AL R A4 T A 2 AN 0 B A B0 3 HH T 94T M

8.2 AN

8.2.1 TR N S 2

K 8-1 JERs T LR BRI |, Hrf Rgpra A1 Rgerg A T ELIEIE A BEAE & (SETA) PASGETE B kAR s A5 /Nl 1 11
B (SETB). A LURIE#SAE | E SRR L T4 SETA 1 SETB #EAT4mfE , N 7-1 ( = TiliE A BAS S ) A&
7-2 (R TiEE B WA SRS EE R ) R ATk . OUTA Al OUTB %t 70 5%t . F SETA 1 SETB _E AR
] LA

RSETA and RSETB select trip VDD or VDDIO
thresholds and hysteresis options.
VDD
T Re Re
SETA » OUTA
Optional Trip - > OUTA
Test SETB TMP39x SUTE
RSETA RSETB
b
N

&l 8-1. fej 4k IR 2 &

8.2.1.1 &/ ER

TMP390 75 2P A~ HL B R 8 B = b A2 i AR, DA B BB TP e 4k T 58 Z18 3 /F VDD HLiE
5| I CE — A 0.1uF FEIRSS A AR . N TR AT RERF(R N3 IU#E |, 15 OUTA Fil OUTB 5| fii%] VDD 5] i
PN KT 1k Q By BRI 7] LAdE ] — A Soph i s (VDDIO) AE A B s |, DU i H H s e P B MCU
BT (S B 8-1 B JTfr AT BLR G _F 3 £4E 5 VDD oK ( VDDIO 4/ F 8%+ VDD +
0.3V ) o X fo ¥F i 8 K 10 H 4 ml A ) f R A I, SR AN T RO R R T T SR b o B B
TMP390 VDD.

IR RE SETA 5 SETB 1 i FEARE t HUEVE R , AR SR R N R A il 2, BRI iR iZEiE. 53—
ANEE AR AL TIBATIRE |, AR RIETE R R & i SETB i A s #e sl R B8 20IRES |, I Je kAl HYa
iE B, HiliE A By 20°C. £ POR HiIE & ER: SETA 1 SETB A HIFHAL . WK MESEN EEp LA
ULEC , M ZHF 2R cii gt W EONE |, JFERNER , BRI EEILA k. SR E LR |, RRioE
Eh . HER , ATRGE R OUTA ai OUTB LR L8 85 -t i e AE — 2.

8.2.1.2 JEHZ T FE

SETA iy N\ et e B 2818 7] W BB A 1) Trrip HIME . SETB % N\ 422 1 b B 2848 7T &% Bl B 1 Trrip B
8, H%E Tayst B 5°C F110°C #£30. TI i SETA 1 SETB L HFHAERE FEA 1% HNEZE. FAHEH
AHEUETEE A 1.05KQ 2 909KQ , TT M\ 48 MME—{E i —. K 7-1 FIK 7-2 B T H ) IE E BE FBk AR
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mo ERTHBHMN 2N 1kQ |, RATBEHEFIRAER AL, O 1 3RS LA (1 B AR (E R , TR ERUR AT e/ SETA
A SETB 5| A L B 2 Hi 75 A it s L 0

PV BIE T TMP390 % th A an i 8-2 Frs . B BBy 5°C. 10°C 5t 20°C. 24 B2k i FAE A2 5 B
b, OUTA J5A5JofGF T , B B SR LA F o 2405 54 B8 MU L R, OUTB A5 fIEHIF: |, JF
FEIRSE T AR A B LR ] BT o IS CLBAI LR AT ORI POR o4 SBCE ST
A R

8.2.1.3 WA Hy 2k
(Channel A)
Hot threshold
o
3o -
53 Hysteresis
g g 5°C, or 10°C
O O
= o
qE> (Channel B)
l_

Cold threshold

Time (s)
OUTA
ouTB
Time (s)
& 8-2. RA VA RMENER TR TMP390 %t
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8.2.2 B 10°C iR ) TMP390

K 8-3 figzr 1A TMP390 BEAT I AHI IR PRI A7 ] FL i o FELE R Th , BEAS Rt E Oy - 26°C A1 +90°C , iB
Hiti 9 10°C.

VDD =3.0V
0.1 pF
ﬁ ’—0 3£S_V
VDD % 10 kQ VCC
SETA OUTA °
78.7 kQ
Channel A Trip Temp = +90°C TMP390 10kQ|  Microprocessor
and Hysteresis = 10°C —
SETB ouTB
215kQ GND GND

Channel B Trip Temp = -25°C
and Hysteresis = 10°C

I
& 8-3. BRI A +90°C M1 - 25°C HiE#:A~ 10°C [ TMP390 74 B3 %
8.2.2.1 it ER

TEAIH , VDD AT LA = 3V, FrH 51 BImT DUEEZRIIT5¢ | PAFE ) XUm s LA B B % . 1] 8-3 £ OUTA 1 OUTB

M E A 10k Q LFiFEBH. £ TMP390 #34FMir il & — 4~ 0.1uF S2E A gy |, PAd/b ok B IR AR .
BT, WU Z AN E8 4 104 o e e — .

8.2.2.2 14l FE

SETA f#iH 78.7kQ i%E +90°C [#ft. SETB {#iH 215k Q % E - 25°C BkAF S 10°C iRy, Xubfl 2%
7-1 MR 7-2 FEN . XSHHBSMNRKBEZENN 1% , £FEEEE N KR KEZNA 100ppm/°C 5L FE K.
AR A5 A g A ) FEL LS 1 B VLA AN SR 8-1 . A R HAhBE AR MALR WAL E |, iES R 7-1 FIFR 7-2,

@ K 8-4 Hh R RET I, X TMP390 [ Skt #E T rT ik . U AE R , MlIE A BIE k2B i
P nEEE B R+ . OUTA fRErm -1, HEMEKESIAR] +90°C |, Sbifr A MK |, HFERERE S
+80°C JGiR[EI & . 4R E(RHE{E - 25°C LRI , OUTB Bkiwl HA8 A | BHEEEFE - 15°C UL k.

& 8-1. HH B BB mapl

EE FFHRE (kQ) iB¥ (°C) BkEEE (°C)
SETA 78.7 10 +90
SETB 215 -25
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8.2.2.3 i
OUTA 1 A OUTB
VCC |- R S VCC

1 1 1 !

I I I I

} } ! !

A VoA
|

- o

I I I I

I I I I

I I I I

I I I I

\ \ | |

1 1 1 !

Aoy Yoo
| | | i
| | . < | 1
+80°C +90°C TTRIP TTRIP —25°C —1 5°C
Bl 8-4. RARFEIIAEH TMP390 %y i 52
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8.2.3 4L 124°C HOPBE AR K BB BT

K 8-5 Jgon 1 BCE T HLUEIEIZ AT A TMP390 |, o rb {a Y #A A L FHLAR R v B I B AL i AR I . 3% 8-2 o 1T ]
T EAHIE N HT (AT R H FEAE AR i

3.3V
0.1 uF
||
il
10 kQ
VDD
SETA OUTA * >
33.2kQ
— AA——+ TMP39x
SETB ouTB
GND

&l 8-5. B 78°C k3% SR 5°C IR TMP390 BiEiE ( # ) BT RHI B
% 8-2. M HAB MIBEERE

PR 1% HIEH (K Q) EIE A BERREEE (°C) B# (°C)
10.5 62 5
121 64 5
14.0 66 5
16.2 68 5
18.7 70 5
21.5 72 5
24.9 74 5
28.7 76 5
33.2 78 5
38.3 80 5
44.2 82 5
51.1 84 5
59.0 86 5
68.1 88 5
78.7 90 5
90.0 92 5
105 94 10
121 96 10
140 98 10
162 100 10
187 102 10
215 104 10
249 106 10
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% 8-2. HLEMHAFHRIEE R E (continued)

¥R 1% FRFE (KQ) BT A BEFIHEEE (°C) 1B# (°C)
287 108 10
332 110 10
383 112 10
442 114 10
511 116 10
590 118 10
681 120 10
787 122 10
909 124 10

8.2.3.1 Wi 146

Measured
Temperature (°C)

(Channel A)
Hot threshold

Hysteresis
5°C

OUTA

Time (s)

VDD

L

When VDD supply voltage is zero, the pullup output voltage is still present

& 8-6. TMP390 HiiiiE ( # ) BT R{ERIER

Time (s)
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8.2.4 £ XA BEE p B BB IR AT

K 8-7 fE7r T RCE M T HIEIEIZATH) TMP390 , Herbf F > et B 2% i e BLIRLBE A2 s NUBR Y o LI TE IR 622 a5
HE S & 7-2 TR REA A .

33V
0.1 uF
il
_ 2 10kQ
VDD
SETA OUTA
TMP390
249 kO —
+—\—— | SETB ouUTB -
GND

8-7. FLA -20°C BkZE &A1 10°C iRV TMP390 BuiiE (¥ ) BT~ B
8.2.4.1 i H 26

)
3 E ‘\Hysteresis
; % 10°C
O
§ o (Channel B)
CIE.) —————————————————— — — — Cold threshold
~ [ | |
| | |
I | I
t f ; Time (s)
I I I
| | |
OouTB Y Y 1
Time (s)

& 8-8. TMP390 HifiE ( ¥ ) 21T R{EMIBHF
9 FEYRAH SR

TMP390 F A ik H i HL AN 58 AL L R Y [ DR i DU 2 A BN &R AR 1k . VDDIO AR 4R 284K T Bk 5
VDD + 0.3V,

SRAVEWAE VDD A1 GND Z[aJ#A 01—~ 0.1 u F AR SR EAT IR S5 i AL B . AEME R (ISR, T @ ARSI AT
JEAN VDD Z AR —AN B 0.1 uF RS 100 Q FBHASIPEEAE | LAPR| dh s 75
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10.1 fif=FEFS

TMP390 FAf Jry Bl FL 17 B o K FELE 55 B HEL R 0 R AT RESE I IZ A AT B IFHZ 18] 10-1 PRiE 2 A A% - 1% Regra M
Rsers AR T RESEIT IZ AT E . 2405 B HAS AICE |, DURE s iR a3 AR A, ORI RES
M) Sk A o] 1 AR i 1) S B UL 28 BB . G5 SETA A SETB A% LT BB H B A4k (X PRk 2 5 EU0A MO T
R ), U5 PR AE LR s IR iR 2

10.2 7 /7l
O VIA to ground plane

_} VIAto power plane

Rseta ' r

— AN\N— SETA OUTA

RseTs 0.1 uF

—ANN—s lsets  vop| .—| I_. O

O |eno  ouTE|

& 10-1. TMP390 &4 5

18 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
Product Folder Links: TMP390


https://www.ti.com.cn/product/cn/tmp390?qgpn=tmp390
https://www.ti.com.cn/cn/lit/pdf/ZHCSJR8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJR8A&partnum=TMP390
https://www.ti.com.cn/product/cn/tmp390?qgpn=tmp390

13 TEXAS

INSTRUMENTS TMP390
www.ti.com.cn ZHCSJRBA - MAY 2019 - REVISED AUGUST 2020
11 SRS SRR

11.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.

11.2 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

11.3 BEitp

TI E2E™ is a trademark of Texas Instruments.
F A FbR A& B TE & .

11.4 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.

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

11.5 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

12 HUB. BTG R

TR S P FRANTIEE . X5 B4R E S MR 8 . B2 , A STERA , H
ACRSRGATIET o« A RILEAR R IR T A hAS | 152 0 A2 1 3 TA
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ©)
TMP390A2DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -55to 130 1C4
TMP390A2DRLT Obsolete  Production SOT-5X3 (DRL) | 6 - - Call TI Call Tl -55t0 130 1C4
TMP390A3DRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -55t0 130 1C6
TMP390A3DRLT Obsolete  Production SOT-5X3 (DRL) | 6 - - Call Tl Call Tl -55to 130 1C6

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

@ 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 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 TMP390 :
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o Automotive : TMP390-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
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)
TMP390A2DRLR SOT-5X3| DRL 4000 180.0 8.4 198 | 1.78 | 0.69 | 4.0 8.0 Q3
TMP390A3DRLR SOT-5X3| DRL 4000 180.0 8.4 198 | 1.78 | 0.69 | 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TMP390A2DRLR SOT-5X3 DRL 6 4000 213.0 191.0 35.0
TMP390A3DRLR SOT-5X3 DRL 6 4000 213.0 191.0 35.0
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PACKAGE OUTLINE

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE

DRLOOOGA

PIN 1

ID AREA

)

2X 0° -10"L

0.05
0.00

TYP —=|

- — £

: | -3
0.1 |C|A|B
¢ 0.05 |C

4223266/F 11/2024

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-293 Variation UAAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

—  6X(0.67) |~

SYMM
! | ¢
e ! I
6X (0.3) \ \ 6
. ! J |
* | |

ﬁ'—) ;'—)
(R0.05) TYP w48)

LAND PATTERN EXAMPLE
SCALE:30X

N

\
|
|
|

0.05 MAX 0.05 MIN
AROUND AROUND ||

/

|
|
|
\

/
SOLDER MASKJ METAL METAL UNDER—/ \SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4223266/F 11/2024

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.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

6X(067) [ gy
P 1 ¢

6X (0.3) ‘

|
* |

)
T 4‘+S\(KLMM

4% (0.5)

I

(R0.05) TYP

—

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4223266/F 11/2024

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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