%%%Irﬁkl

13 TEXAS ESD411
INSTRUMENTS ZHDS132 - MARCH 2026
ESD411 B )X L2 ESD fRIFP R E
1 ¢t 3 UiBA
+ IEC 61000-4-2 ESD f#4 ESD411 &3k #|n) ESD Ry k& , H Ty #ds
— £10KV A Hh AN 25 A ] B R LA AR 1/O 3511, ESD411 (%iE ESD o i B
« |EC 61000-4-5 JE it fHEIk £10kV , f§4 IEC 61000-4-2 HFrtritt ( &1 4
- 1.5A (8/20ps) %) -
* 10 % 1 0.3pF (AAME) %A 0.3pF (UL ) 10 % , Ty USB 2.0
* ORI IA 12Gbps {2 SR O B R . JEE T R AR B 25 B
o TEETER : -55°C % +150°C (0.39Q) AL HLE ( 1.5A I 7.4V ) |, WA BEZS
2 Rif FI R RF YRS

s R O BT B 10kV ESD 284041 1.5A iR

T EA: W, ARG RS GR , T IR AT
- AT/ 7 R E Al 25 ) 5 B K7 F B 5.5V J% LA 6 4
- NFC K Lk,
- USB 3.2 K& H{khRA - - y
HELE
RS () B3R~
ESD411 2DI;L ( DFN0603 , 0.6mm x 0.3mm
(1) W TIAFTA T AE S | 155 R B R AR AT 7 i
Fo
(2)  HERF (K x5%) NEFE , FEHES (ER ) .
@ %SDstrke |O
Sorbs 2-3 Q Series Resistor . J \ commector
[ "
lode eol’géaBp;(;l for to avol GED
— GND
ESD411 37N FH ThEE T HE

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
English Data Sheet: SLVSJK6


https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS
ESD411 INSTRUMENTS
ZHDS132 - MARCH 2026 www.ti.com.cn
Sk
T HFEE et 1 5.7 BBVEEME e, 6
2 BT ettt 1 B BRI R TR e 8
B e 1 8.1 R S e 8
A4 B BB BAITIBE .o, 3 6.2 B STRY T BT .o 8
B B ettt ettt nenn 4 B.3 IV oo 8
I B B a1 [ AR 4 B4 TEI R e 8
5.2 ESD 252 - JEDEC A v eveeeeeeeeeeeeeeeeeeeeeeeee e e 4 B, B T B A ettt 8
5.3 ESD ZEZ - IEC FUAK v 4 B.8 ARIE oottt 8
B4 BB AT 2 ettt 4 T B T IR T e 8
BB BB B e 5 8HLMR. BEERITI I IIEE e 8
B H e 5
2 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: ESD411
English Data Sheet: SLVSJK6


https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS
INSTRUMENTS ESD411

www.ti.com.cn ZHDS132 - MARCH 2026

4 5| A B MIIEe

1

N
2
&l 4-1. DPL 3% , 2 5|/l DFN0603 ( Ti#LK )
& 4-1. 5| ThAER
3|y
(1) PE

2 W * o
10 1 1/0 ESD {R#rid@iE
GND 2 GND |, b,
(1) I=%XN, O="%iH , GND =

Copyright © 2026 Texas Instruments Incorporated FER PR 3

Product Folder Links: ESD411
English Data Sheet: SLVSJK6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS

ESD411 INSTRUMENTS
ZHDS132 - MARCH 2026 www.ti.com.cn
5 k%
5.1 &% KB E
7 AR KA N R TARIRETE R I (BAERAue ) M
B/ME BANE LKA
Ve @) ©) IEC 61000-4-5 Z% (t,, - 8/20ps) 13 W
IEC 61000-4-5 H13fi (t, - 8/20us) 15 A
Ta HEHETIR Y -55 150 °C
Tstg TEBR -65 155 °C
(1) R ERHRRAUE BT W RS X 30 Bk A TR o 4% 55 AT M I AR 27 S A2 T3 2 P B AE R BB AT 4 1 LA A AR 18 At 2
PERREOS IR IBAT . IR AR BB AT %M 2 AMBAE LR R R e (IS B N R B AT | BT AR S ZRHUR | Hr RS CES A EH T
o DLIXFh T FIBAT S0 TT A 2 S S L IO TT S5 . THAREAIMERE | R4 8- B b
() BABEUES, G0 H LB, GND Sy,
(3) 1F 25°C Wiy

5.2 ESD %% - JEDEC ##%

iz AL
N AR (HBM) |, 7574 ANSI/ESDA/JEDEC
L JS-001 FruE™M +2500 v
Vs HRE o3 ERU (CDM) , 74 JEDEC MG
C : , T A FleA
1600902 £1000 v
(1) JEDEC 3ck4 JEP155 5 : 500V HBM it 05 75 bt ESD $IRR F % 44 e
(2) JEDEC 4% JEP157 #51l! : 250V CDM I g tig A bRtk ESD 15 #IAE N 24477,
5.3 ESD %% - IEC #4%
18 AL
) IEC 61000-4-2 4% i i +10000
V(Esp) R — \Y
IEC 61000-4-2 7S ] B +10000
5.4 EULBIT &AM
1E B AR NG N B TARR B A S ( BRAES AU )
B/ME PRFRE BAE AL
Vio | #iASI R ECEEX 0 55 v
Ta | BB R I TARRRE -55 150 °C
4 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: ESD411

English Data Sheet: SLVSJK6


https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS

INSTRUMENTS ESD411
www.ti.com.cn ZHDS132 - MARCH 2026
5.5 AMEEER
ESD411
#drs ) DPL (DFN0603) V08
25|
Roua SEEIRER R 507.3 °C/W
R yc(top) SEFANFE (THER ) AEH 358.8 °C/W
Rou 25 28 LR AR AR 200.7 °C/W
W SEMEHE NI 139.5 °C/W
Vg 45 2 AR IE S 5 200.4 °C/W
R0 yc(bot) ZiZH T (RER ) B AidEH °CIW

(1) AXRWMERIRRNELER |, S0 SR IC 275 F BTt

5.6 A KT
7E TA =25°C %0+ F (BAEBaHim ) (O
2 YRS BAME  BEME RKME| B
VrRwmM J52 7] 2 W e R lio < 100nA , 7& TAEIREVE RN 55 \Y;
ILEak S )RS EL R Vio=5.5V , 10 & GND 1 50| nA
VBR HFHE lio=1mA , 10 & GND 6 Vv
VEwp IERHE lo=1mA, GND £ 10 0.8 \Y
{3 TLP i (14t
VeLavp (i @ lpp = 16A , TLP , 10 & GND 12.6 v
VeLavp ‘Ezg‘iﬁ)ﬁ st Ipp = 1.5A , t, = 8/20ps , 10 % GND 7.4 10| Vv
Royn A @) IO % GND 0.39 Q
o LR 7S Vio =0V, f=1MHz , Vp, = 30mV , 10 % GND 0.3 05| pF

(1) MEISHAE 25°C WPAR

(2) HEHRLRERIkOP , BAG 100ns B E A 10ns L THFI T R A]

(3)  7£1=10A Fl | = 20A Z A TLP k05N — il & KL Royn
(4) 14 IEC 61000-4-5 FruEEE R LAk 8 us 2 20 us FREERILIE

Copyright © 2026 Texas Instruments Incorporated PRI 5

Product Folder Links: ESD411
English Data Sheet: SLVSJK6


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS

ESD411 INSTRUMENTS
ZHDS132 - MARCH 2026 www.ti.com.cn
5.7 JLAEVRFE
270 30
240 0
210 -30
180 -60
S 150 S 90
(0] [0]
g 120 g -120
2 9 S 150
60 -180
30 -210
0 ....J -240
-30 -270
-20 0 20 40 60 80 100 120 140 160 180 -20 20 40 60 ' 80 100 120 140 160 180
Time (ns) Time (ns)
K 5-1. +8kV 44z IEC ¥ K 5-2. -8kV 44z IEC T
30 900
27 800
24
21 700
. 18 £ 600
< 15 8
5 8 500
£ 12 g
O g S 400
(6]
6 300
3
200
0
3 100
0 25 5 75 10 125 15 175 80 0 4 80 120 160
Voltage (V) Temperature (°C)
& 5-3. IE TLP fhi£% & 5-4. A SHEERRRR
500 25
460 2
420 15 Vhold
. 380 1
m = VTrigger
~ <
3 340 t 05
§ 300 2 0
I (]
§ 260 3 05
© 220 -1
180 15
140 2
100 2.5
0 05 1 15 2 25 3 35 4 45 5 55 2.5 25 5 75 10 125 15 175 20

Bias Voltage (V)
K 5-5. EASME B EZ AKRE

Voltage (V)
5-6. B IV Hlizk

Product Folder Links: ESD411

Copyright © 2026 Texas Instruments Incorporated

English Data Sheet: SLVSJK6


https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS
INSTRUMENTS ESD411

www.ti.com.cn ZHDS132 - MARCH 2026

5.7 BLAVRE (42)

Insertion Loss (dB)
o

-3.5
0.02 0.05 01 05 1 5 10 20
Frequency (GHz)

E 5-7. AR

Copyright © 2026 Texas Instruments Incorporated FEX IR 7% 7

Product Folder Links: ESD411
English Data Sheet: SLVSJK6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

13 TEXAS

ESD411 INSTRUMENTS
ZHDS132 - MARCH 2026 www.ti.com.cn
6 BRAFF SRS S HF

6.1 SRS SZFF

6.1.1 XS

MEBFMRN , ESHULTAR

o TEMNAER (TN) , JOFFrad iEFas ESD (R

o JEMAER (TI) , ESD H LRI i 1555

o EMAXEE (TI) , ESD /@75 MR

o TEMACE (TI) , @/ ESD iFii#5e P faw

o TEINAGE (TN) , ol mg i 5l 26 6 7 ESD — HEE N R
o TEMNAES (TN, SIEEIF T HF ESD 179 ¥tk

6.2 WO EHTE A

FRRWOCOR ERE R , 75 PHIE ti.com ERIEE SO Ie . mith @Ay BEATIEN RV AT ARG R R
o AREHNEMEL | AR M BT SRS BT il .

6.3 SZRFBEIR
TIE2E™ X Frittze TRMMEESE TR, THZENERLARERE. LB IERMESARTEY. #%
PA MR EH RN |, RIS AT T R PLE B 135 B .

FERRRA R BB TIRE IR fefit. KSR IF AR TI BRI, IF A2 &k T 521
T IAE I 2K

6.4 FEtr

TI E2E™ is a trademark of Texas Instruments.

B rEAs IS B TR E = .

6.5 FHELR B S
HHL B (ESD) SR IX AN E R L o A A (T B USCE L IE 24 ) TR 45 i A BERT A 4R A B o 0 SR AN I SF TE A 1) Ab P

A FIERET | T A SRR Al L i

m ESD HIIIR/NE SERUNIERERFE S , REBAIRMEMIE . K% RN R A58 A 52 B | X2 RN IEw 4i5n 2

OB ER ] Be 2 R AT S HL R AT RS A AT -

6.6 RiFR
TI R AARERYI IR T ARE . 157 BRI E o
7T EieF
VE © PAETRRAR I TS AT B85 2 FT RS 11 TURS AN )
Hi# AT B A i 22
March 2026 * WIUE RAT R

8 ML HIA AT E B

PUR U A S AU B AT IS 2. XS5 B d E aAF T sl B . Ble A 225 , A ST E R,
HASH BRI BEAT AT o A R MEE R A ST A, 15 2 Bl 2 ) AT

8 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: ESD411
English Data Sheet: SLVSJK6


https://www.ti.com/lit/ab/slvaf60a/slvaf60a.pdf?ts=1773181371088&ref_url=https%253A%252F%252Fwww.bing.com%252F
https://www.ti.com/lit/pdf/SLVAEX9B
https://www.ti.com/lit/pdf/SLVA680
https://www.ti.com/lit/pdf/SLVUBG5
https://www.ti.com/lit/pdf/SLVA785
https://www.ti.com/lit/pdf/SLLA305
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com.cn/cn/lit/pdf/ZHDS132
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS132&partnum=ESD411
https://www.ti.com.cn/product/cn/esd411?qgpn=esd411
https://www.ti.com/lit/pdf/SLVSJK6

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 5-Jun-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
ESD411DPLR Active Production X2SON (DPL) | 2 10000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55 to 155 Q

@ 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.
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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 O O O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
ESD411DPLR X2SON DPL 2 10000 178.0 8.4 0.36 | 0.66 | 0.33 | 2.0 8.0 Q1
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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)

ESD411DPLR X2SON DPL 2 10000 205.0 200.0 33.0
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MECHANICAL DATA

DPL (R—PX2SON—N2)

PLASTIC SMALL OUTLINE NO—LEAD

0,90 | >
0,25 1
]
! 0,65
0,55
!

SEATING PLANE

I

—

0,32 05
0,28 0,00
0,30
0,20
[ i 0,23
0,13
0,35 - AK\\\\\
PINT AND THERMAL PAD
g
24
14

.

4212149 /B 10,11

NOTES:

A

B. This drawing is subject to change without notice.
C. Small Outline No—Lead (SON) package configuration.
D

. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.

. The package thermal pad must be soldered to the board for thermal and mechanical performance.
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LAND PATTERN DATA

DPL (R—PX2SON—-N2) SMALL PACKAGE OUTLINE NO-LEAD

Example Board Layout Example Stencil Design

(Note E)

| 0,72 N
0,44 0,44
| A | A
—-tt-—1 |02 —-t-—t |02
| ' | 4
0,28 \ 0,28
\\ N 0,16

\\ Non Solder Mask Defined Pad

\ A
/

\ Contact your PCB vendor for

*—allowable solder mask clearance
I \
‘ T
0,25 \ ¢ |
\ 4

4217903/A 08/12

NOTES:

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC-7351 is recommended for alternate designs.

Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.
Maximum stencil thickness 0,127 mm (5 mils). All linear dimensions are in millimeters.

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 dllows for sufficient release at smaller opening.
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