I,

TeEXAS ESD441
INSTRUMENTS ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025
ESD441 3% FH 0201 11 0402 3 3 i BLIETE +30kV EL[a] ESD R
1 Rtk 3 i
* |EC 61000-4-2 4 2% ESD {#3" ESD441 ;&2 —# ¥\ ESD Ry % , H TR Hud

- #30KkV REfibicH

- #30kV ZS 8] B,
+ |EC 61000-4-5 JRIF R4

- 6A (8/20us)
. 10 HE :

- 1pF ( $L74H )
o ER&GTFHIE 7V (7 )
o EMKIRHEIA : 50nA (KM )
o EMKA ESD AL

- 16A TLP I}y 7.6V

- RDYN :0.1Q ( |/O§GND)
o [RIHEAFE : 2GHz ( - 3dB i
o WHREZFE L 4Gbps [ HE
o T EVER : -55°C & +150°C

o A E AL S % 0 0201 (0.6mm x 0.3mm)
5 0402 (1.0mm x 0.6mm)

2 N
o A
LA
QS 38
BRE A
A4 2017 il
ANRLRL R
FAE B B SAT
% SRR & 3L
FEL LD L A0 %

- PR
o BN
- USB 2.0
HDMI™ 1.4 1 2.0
DisplayPort™
SIM
GPIO

GND

MR ANHAD 1/O 3511 . ESD441 HI%iE ESD itk
=%k £30kV |, 754 IEC 61000-4-2 [EHprbrrtE (=T 4
%) .

Zas A 1pF (( #L7U4E ) 10 %, 74 USB 2.0 £
GR At DR . e TIKSh &I (0.1Q)
FIEHALHLE (16TLP BN 7.6V ), FTEF e difF4R
R G FARY

30kV ESD 521 6 A JRIFARHMILE % | arigftonk
FIBE SRS, F T PR 8 1 20 i 7= ol A Ath 2 TR e /s
MNH (wnrr &% ) H 5.5 V L.

ESD441 X 7@ A/ 0201 1 0402 2%,

HEEE

ARG B H%E R~

DPL ( DFN0603 ,
2)

DPY ( DFN1006 ,
2)

0.6mm x 0.3mm
ESD441

1.0mm x 0.6mm

(1) & TR AR, S BB AR R R R T I

o
(2)  BEERGE (K x %) JRRARE , JFEAETI (WiEM ) .

DIRe T HE R

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SLVSH26

%%%Irﬁkl


https://www.ti.com/solution/vacuum-robot
https://www.ti.com/applications/personal-electronics/wearables/overview.html
https://www.ti.com/solution/smart-speaker
https://www.ti.com/applications/personal-electronics/portable-electronics/overview.html
https://www.ti.com/applications/industrial/appliances/overview.html
https://www.ti.com/applications/industrial/retail-automation-payment/overview.html
https://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
https://www.ti.com/applications/personal-electronics/tv/overview.html
https://www.ti.com/solution/docking-station
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS
ESD441 INSTRUMENTS
ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025 www.ti.com.cn
A2
TR ottt 1 B RIS oo 10
2 B s 1 LT A £ L =0 = SN 10
B e 1 T R R S R ST e 11
BN T 1 - TR 3 T R S e, 1
B B ettt ettt nenn 4 7.2 B RE TE BT AL oo 1
5 LI B R BT E A oo 4 7.3 B R e 11
5.2 ESD 2525 - JEDEC HFE o.eeeeeeeeeeeeeeeeeeeeeeeeeeeenses 4 T BB ettt 1
53 ESD 254 - IEC HAK vt 4 7.5 BRI I e 11
B4 BB AT 2 ettt 4 7.8 ARIEZR e 1
BB BB B e 4 BB T T e 1
5.6 EE AT e 6 CI 1Y A R S R AN AL = S SRR 11
5.7 HUEAEME e 7

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ESD441

English Data Sheet: SLVSH26


https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS

INSTRUMENTS ESD441
www.ti.com.cn ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025
4 5| HAC EAThRE

1
N
2

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

&l 4-2. DPY 3% , 2 5|4 DFN1006 ( THiLH )
& 4-1. 5| Thee

Gl
KO L
£ WS
10 1 110 ESD {#i#iE
GND 2 GND . B,

(1) 1=#%iXN,0=%H , GND = #it

Copyright © 2025 Texas Instruments Incorporated TR 15 3

Product Folder Links: ESD441
English Data Sheet: SLVSH26


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

ESD441
ZHCSRZ1B - APRIL 2023

- REVISED DECEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5 s

5.1 4% B RKBUEE
18 ERIBRAA T (0 T AR BT A (RS A ] ) O

B/AME BAE Bhr
IEC 61000-4-5 THZ (t, - 8/20 45 w
W liBip @) ©) 1 - 8204)
IEC 61000-4-5 H13fi (t, - 8/20us) 6 A
Ta HBEIEATIRE -55 150 °C
Tstg TG -65 155 °C

M

i HH 0 B R AR ABLIZAT P RE X AR AFAG MR AT . X B K AIUE [ I F A FOR S IR Be 2% 1 BAE R BUE AT 2 AS AT AT oAt 2%

PR RENS I W IEAT . WURAE R VU AT 5 M L AMBEALELE X SR BUE (E T8 B A ETEAT |, S TREA S ZEBHIR |, (W REEiE e &1 W T

fEo LLIXFh 5 ISIT 8 T B S RO B R Rl S . DHREAIERE | JF4EME a8 1 o
(2) FRIEREUH , FHEELL GND NHE#E.
(3) £ 257C WA
5.2 ESD %% - JEDEC #i#%
Ui=N i<Wy
AR HHUE RS (HBM) |, 75 & ANSI/ESDA/JEDEC
o JS-001 f7E(M) +2500 v
V(Esp) [N N — —
AR (CDM) , & JEDEC Bt £1000 v
JS-002@ *
(1) JEDEC 30k4 JEP155 51 : 500V HBM Bl A5 6% 75 bt ESD $ iR F2e 4=,
(2) JEDEC X4 JEP157 451 : 250V CDM I} fefig fEbnvtE ESD 2 HlMAE F %44/,
5.3 ESD %% - IEC #i#%
L= L:<ViyA
v - IEC 61000-4-2 {2:filtjit i +30000 y
(D) i IEC 61000-4-2 %/ [ 2 i Fi, +30000
5.4 BB IT &M
TE B AR AZEAE T 10 TAE R VG B A ( BrAE S H U )
B/ME FRARAE BAE i Viv4
Vio |#iNEIHIH IR ‘IO % GND 5.5 55 Vv
Ta | BARE RS T I AR -55 150 °C
5.5 A tEReE R
ESD441
#giz () DPL (DFN0603) DPY (DFN1006) A
2 5[ 2 5|
RoJa 2 5 R B 519.9 448.9 °CIW
R 0 Jc(top) SEE AT (TR ) #RBH 336.9 308.6 °C/W
Ro 23 75 H PR AL 209.2 197.5 °*CIW
Wyt 25 B TNHRHE S 5L 136.7 159.4 °C/W
W g 2 58 R E S8 207.2 196.6 °CIW

Product Folder Links: ESD441

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSH26


https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS

INSTRUMENTS ESD441
www.ti.com.cn ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025
ESD441
gz () DPL (DFN0603) DPY (DFN1006) My
2 5| fH 2 5|
R0 yc(bot) gER AT (JEF ) #ABH ANid NiEH °C/W

(1) AXRWMERIRRNELER | ES W LR IC 2 EH 75 BTt

Copyright © 2025 Texas Instruments Incorporated FER R 1% 5

Product Folder Links: ESD441
English Data Sheet: SLVSH26


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

ESD441

ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025

I

TeExAS
INSTRUMENTS

www.ti.com.cn

5.6 A4
6 TA = 25°C &1 F (BRAESABim ) (O

23 ES R WX 2&AE B/ME HEUE BAME| BAL
VrRwmM J 6] S5 K B lio < 100NnA |, 78 AR BV Bl A 55 55| V
ILeAk % R EZ)_\%PL MDPYH 1Y 55V, 10 % GND 5 GND % 10 1 50| nA
VR g R lio=1mA , IO & GND 6 7 8| Vv
lop = 1A, TLP , 10 % GND 6.3
4 TLP B Iop = 5A , TLP , 10 % GND 65
AL R =
VoL DPL £ lop = 16A , TLP , 10 % GND 76 v
Ipp = 16A , TLP , GND % 10 38
ggg%ﬁ%ﬁ lpp = 6A , t, = 8/20pis , 10 % GND 7.6
] 10 % GND 01
Rpyn ShAsH i @ DPL $f4% Q
GND % 10 0.16
lop = 1A, TLP , 10 % GND 71
A TLP B Ipp = 5A , TLP , 10 % GND 73
o EEDAZEN A =
Vein b —— lp = 16A , TLP , 10 % GND 8.2 v
Iop = 16A , TLP , GND % 10 38
‘ﬁﬁig%ﬁ%ﬁ lpp = BA , t, = 8/20pis , 10 % GND 8.6
10 % GND 0.16
Rpyn FAHE @ DPY i} 0
GND % 10 0.16
j:\ - " - - D‘
o s %PL I DPY % \G/IﬁD OV ; = 1MHz , Vo, = 30mV , 10 % GND 5% 10 % ) oF

(1)  #HSBHAE 25T FHNE
= 10A 1 | = 20A Z Al Fl TLP $:0: f8h — 3l & R I Rpyn

@ 1

(8) #¥& IEC 61000-4-5 prifEfIFE AL MK ! 8 s & 20 u s FREECEIRBTY

Product Folder Links: ESD441

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSH26


https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS
INSTRUMENTS ESD441
www.ti.com.cn ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025
5.7 HAVRHE:
32 32
28 28
24 24
20 20
= —_
= 16 § 16
[ c
g g
5 12 5 12
(@] (@]
8 8
4 4
0 0
-4 -4
0 1 2 3 4 5 6 7 8 9 10 0 05 1 15 2 25 3 35 4 45 5 55
Voltage (V) Voltage (V)
& 5-1. IE TLP Eh£R (DPL) B 5-2. % TLP 1% (DPL)
200 25
175 Voltage at 30 ns =9V 0
=
150 25
125 50
S 100 S
5 75 g
@© ©
2 = -100
> 50 >
25 -125
0 -150
- -175
25 Voltage at 30 ns = -3V
-50 -200
10 0 10 20 30 40 50 60 70 80 90 100 10 0 10 20 30 40 50 60 70 80 90 100
Time (ns) Time (ns)
& 5-3. +8kV £i4r IEC ¥ (DPL) & 5-4. -8kV 41z IEC ¥ (DPL)
950 1.1
945 1.075
940 1.05
_. 935 —~ 1.025
< 5
g 930 E 1
§ 925 § 0975
S )
8 920 T 095
@© ©
© 915 O 0.925
910 0.9
905 0.875
900 0.85
0 05 1 15 2 25 3 35 4 45 5 55 75 50 25 0 25 50 75 100 125 150
Voltage (V) Temperature (°C)

& 5-5. (RE A5 RARKXR (DPL)

E 5-6. BEF SHERKIXR (DPL)

Copyright © 2025 Texas Instruments Incorporated

e 7

Product Folder Links: ESD441

English Data Sheet: SLVSH26


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

ESD441
ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.7 BLAVRE (42)

Product Folder Links: ESD441

14 3
1.2 0
< 1 —
< s
S 08 8
3 :
o 0.6 o
g 5
© 2 -9
© 04 =
0.2 -12
0 -15
75 50 25 0 25 50 75 100 125 150 10M 100M 1G
Temperature (°C) freq[Hz]
A 5-7. BE SR HEAERKXER (DPL) & 5-8. A 4% (DPL)
0.001 28
0.0008 26
24
0.0006 22 r
0.0004 20
< 0.0002 18 4
§ . g 16
5 0 = 14
5 2 12
-0.0002 E
© 3 10
-0.0004 8
-0.0006 6 ]
4
-0.0008 5 [{
-0.001 0
2 1 0 1 2 3 4 5 6 7 8 2
Voltage (V) 2 3 4 5 6 7 8 9
K 5-9. B I-V gk (DPL) Voltage (V)
&l 5-10. IE TLP Hi£k (DPY)
27.5 180
25 160
225 140
20 120
175 —
< > 100
=z 15 ®
c o 80
£ 125 g
o 10 # S 60 %
75 },f 40—
5 P 20
25 0 e N 2
0 -20
0 05 1 15 2 25 3 35 4 45 5 55 25 25 75 125 175 225 275 325
Voltage (V) Time (ns)
K 5-11. $i TLP #i%k (DPY) E 5-12. +8kV 4L IEC ¥ (DPY)
8 PRI Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSH26


https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS
INSTRUMENTS

www.ti.com.cn

ESD441
ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025

5.7 BLAVRE (42)

20 1100
0 r - 1060
-20 | 1020
-40 —~ 980
m
% -60 g 940
2 -80 § 900 T
= (S}
< -100 § 860
-120 © g2
-140 780
-160 740
-180 700
20 0 20 40 60 80 100 120 140 160 180 0 05 1 15 2 25 3 35 4 45 5 55
Time (ns) Bias Voltage (V)
& 5-13. -8kV 447 IEC 3% (DPY) & 5-14. fR BB ESBRERKXR (DPY)
1.1 14
1.075 g
/. 1.2 /
1.05 v //
— 1.025 v < 1 7
[T =
g 1 / = /
8 v $ 08
§ 0975 / 3
‘©
@ 2 06 4
g 095 & /
© 0925 @
. 74 o ~
P 04 >
0.9 T
P 0.2 ~
0.875 = P
0.85 0
75 50 25 0 25 50 75 100 125 150
Temperature (°C) 75 50 -25 OTemZpSeratufé)CC)?s 100 125 150
5-15. BESHAR % (DPY . A
Bl 515 B SARIGXA (DPY) I8 5-16. A SRAERANER (DPY)
0.5
0
05 S —
1 [ \
@ -15 A}
s N\
3 N\
S -2.5 \
s 3 \k\
T 35
5 -3
2 {
45 \
-5
55
-6
001 002 005 01 0203 0507 1 2 34
Frequency (GHz)
B 5-17. A 1R%E (DPY)
Copyright © 2025 Texas Instruments Incorporated TR 15 9

Product Folder Links: ESD441

English Data Sheet: SLVSH26


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS

ESD441 INSTRUMENTS
ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025 www.ti.com.cn
6 A FSLiE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

6.1 MR

ESDA41 [k = R S TVS , ATHR 2% 4 M B 2 DI P 7 35 55 24 B O 2 PG O 2 b P e ( 1)
I ESD SR ) .« SRS FHRS TR IR A IR TVS B, AT RS BUNER. X
R ARPLA T (A IC MR . fRI TVS BOME Royw AHRIEALE (Voiawp) BREFEZ Y IC M2 4K T. B4
A ST ERERZ BG83 0 ESD HRAA 5.

10 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: ESD441
English Data Sheet: SLVSH26


https://www.ti.com/lit/pdf/slvaex9
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

13 TEXAS

INSTRUMENTS ESD441
www.ti.com.cn ZHCSRZ1B - APRIL 2023 - REVISED DECEMBER 2025
7 SRRSO HF
7.1 SR FE
7.1.1 XY

MABFEME , ESHUTHNE

o JEMAXEE (TI) , ESD /4RI i #557

oINS (TI) , ESD i/ #55 SR

o fEINALES (TV) , @/ ESD iFi e P fard

o (EINAXES (TV) , Kl 26 55 7 ESD & N R
o fEINACES (TV) , JFEEH T ESD (R Bk

7.2 FWOCR EFTE R

FRWCOMEREA | HSHE ti.com BRSSO @Ay BEATIEN , BT B i A B SE
Lo BAREKMVFEHME L | EEEET BT SO E ET Psid k.

7.3 RREEUR

TI E2E™ W FFrikin 2 TR EESH TR | v BN KRG Sl iR g st #eh. %
DA RS BAR B R, R I 75 B R Bk A B

BN AR EA TR IR SRt . BN AL TI BRI |, I HA—E B TI WA 5 525
TI s 26K

7.4 ity

HDMI™ is a trademark of HDMI Licensing LLC.

DisplayPort™ is a trademark of Video Electronics Standards Association.
TI E2E™ is a trademark of Texas Instruments.

BT RAR Y % A BT & I 7=
7.5 HH R BHES

LR (ESD) SHIRIX AR L o B (TI) e G i 24 i 57 HS s A P A S L . RS 5 TE Ay A B
A RIS | T A SRR e L

‘m ESD HIBIR/NE SERUNITERE RS , KBNS MBT. K% A G L BR W] RETE 2 5 2 BIBUR | IXARBNARF M mS
K DR AT e 2 S B E S LR A AR AHAT .

7.6 RiER
TI RigF RARERIN IR T ARE. R R E o

8 BT itz

T o DLRTRRAS B DAY AT RE -5 24 i A (8 TR AN [

Changes from Revision A (June 2023) to Revision B (December 2025) Page
o TEBEANEAERFTRINT DPY 2 e 1

9 UM BERAMTITIE R

PR DU S AU, BRI IS B X5 B R e a T s s . B i, A SATER
HAZ X SO AT BT o A SRR R AP SRR ROA 15 2 B e ) i

Copyright © 2025 Texas Instruments Incorporated FER PR 1"

Product Folder Links: ESD441
English Data Sheet: SLVSH26


https://www.ti.com/lit/pdf/slvaex9
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
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com.cn/cn/lit/pdf/ZHCSRZ1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRZ1B&partnum=ESD441
https://www.ti.com.cn/product/cn/esd441?qgpn=esd441
https://www.ti.com/lit/pdf/SLVSH26

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 12-Dec-2025

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 ©)
@ ©)
ESD441DPLR Active Production X2SON (DPL) | 2 15000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 E
ESD441DPLR.B Active Production X2SON (DPL) | 2 15000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 E
ESD441DPYR Active Production X1SON (DPY) | 2 10000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 S1

@ 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 TI'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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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)
ESD441DPLR X2SON DPL 2 15000 178.0 8.4 0.36 | 0.66 | 0.33 | 2.0 8.0 Q1
ESD441DPYR X1SON DPY 2 10000 180.0 8.4 0.67 | 1.15 | 046 | 2.0 8.0 Q2
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 13-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ESD441DPLR X2SON DPL 2 15000 205.0 200.0 33.0
ESD441DPYR X1SON DPY 2 10000 210.0 185.0 35.0

Pack Materials-Page 2



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.

wi3 TEXAS
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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.

wip TEXAS
INSTRUMENTS

www.ti.com




GENERIC PACKAGE VIEW
DPY 2 X1SON - 0.45 mm max height

1x0.6 mm PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4231484/A
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PACKAGE OUTLINE
DPYO0O002A X1SON - 0.45 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA—H

‘ 0.65 |
. | |
: X !
1 I I I 2 1 D
‘ ‘ SYMM
o -
PIN 1 ID——
OPTIONAL B (& [01@[c[A[B] D
(45°X 0.1) > i j
| | |
SYMM
¢ 233
[ & [0.050 [c[A]B]

4224561/C 07/2024

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.
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EXAMPLE BOARD LAYOUT
DPYO0O002A X1SON - 0.45 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

2X (0.3) SYMM

SYMM

2X (0.5)

(RO.05) TYP :

‘ 0.7)

allisn
i

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:60X

r 0.07 MIN

0.07 MAX

ALL AROUND %‘ [* 7? ALL AROUND
METAL EDGE ; :

| /—METAL UNDER
#  SOLDER MASK
|
{

|
EXPOSE :
|
EXPOSED N METAL N
METAL SOLDER MASK \ , —SOLDER MASK
OPENING N OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4224561/C_07/2024

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown on this view.

It is recommended that vias under paste be filled, plugged or tented.

{
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DPYOO002A

EXAMPLE STENCIL DESIGN
X1SON - 0.45 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PCB PAD METAL
/UNDER SOLDER PASTE

SYMM

2X (0.3) SEMM
— |
| | |
2 (09) - i . .
| | |
7@@ | N
(R0.05) TYP ‘ ‘
\ 0.7) \

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL

SCALE:60X

4224561/C 07/2024

NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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