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TSDxx AW TVS ¥4 4 — K. S0D-323 /Sy —
155K 3 SR
« |EC 61000-4-2 ESD 1 : TSDxx [LHL 5 A TVS fRiEX A A —RFDT77IVTHY,
—  +30KV BEfilfiE ESD o — Ul 0 FEimEELE L2770 73559

— #30kV =7 Xy IE

« |EC 61000-4-5 - — 17
— 7-60A (8/20ps)

+ |10 A& < 20pF (K= HE(H)

o KV —Z i 50nA (e KAHE)

o PEEMEEHIPH -55°C ~ +150°C

o FEFUEUED SOD-323 U—Rff&/ Sy — (2.65mm
x 1.3mm)

277V —=3>

BEFESNTOET, TSDxx 7 /31 AL, ik K +30kV D
ESD (BififikFEL =T vy 7 ) Z ik 32 ER
%2 TV, IEC 61000-4-2 [HEEHK (LU 4) THES
NTWDIR KL~ 7T L TNVET,

ZDOFNRAADE I 05 TR LR R B A
BHZLT TSDxx 1Z. Bz TVS £ A4 —FR&R0, £<D
B BTIVr—aCF —HEBIRT AL Dl )5 2 f#
I/\jzj_‘o

TSDxx 1%, EFIERED Y —RfF& SOD-323 Xy —
TGS, PRI RES T,

« /0 {4i# )
o BRI A R Ny —I6H
« USB VBUS g S PRoytr—y (1) Rolr— PAX @)
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o R— L =
AT T R=TA (1) FIARRER T RTO/ =2 oWNWTE, T —H 2 — DEKE
IZHBIESNEHRES IR TTEEN,
@) Sl PAR (RS x 8) AT THY ., ST B A
CERERET,
GND
B0y R

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y
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5.4 HEBEBIVESAE e
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5.2 B RHIEFNE = TSDBB..eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeae 8
BB FRFHIEFNE oo 9

6 7V — gl EEEE e, 11
8.1 T TV =G R e 11
7 TARARBIOFHF LA DR =B, 11
TARFZ AR R oo 11
7.2 RX 2 A MO EHNBRANZZ T IS T e, 11
T3 H RN UV Rttt 1
T BGEE oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 1
7.5 HlESIEIZRE T AHEE T e, 11
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BELETIBIE ...ttt 12
9 A= Nl —D BEOEER. ..o, 13
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5 (1%

5.1 X RAEE

B 225 COB R RPN (Rl FTiR o720 Ry) (™)

RGA—5 FAAR B/ME BAME| g

TSDO3 170 W
TSDO05 529 W
TSD12 300 W

Ppp 25°CT? IEC 61000-4-5 DE S (tp — 8/20us) TSD15 300 W
TSD18 300 W
TSD24 250 W
TSD36 300 W
TSDO3 25 A
TSDO05 60 A
TSD12 18 A

lpp 25°CT? IEC 61000-4-5 DEFE (to — 8/20ps) TSD15 15 A
TSD18 15 A
TSD24 9 A
TSD36 7 A

Ta B (IR E PR IR -55 150 °C

Tstg PRAEIRE -65 155 °C

(1) A RIEROFHI OB, T3 A AD KGR B G DI IK E72 D RIREMEA B £, #od B R ERK T, ZhHDRMEITBWT, F2id
MHESREN RS RSB B A DMV D725 5 Th AR ELENET 222 TRTH DO TIEHY A, BRSO
PHSNCI3D 203, Mt e R TERE ORPHPN CRERFBEIEL TWOD56 ., 7 A AR B EZZ T RO ATREMES DY ET8, FERITITRRREL 720 AT

REMED DN ES, COTETT AARZTESE DL, T/ A ADOF AN, HEREVE, PEREL

DET,

5.2 ESD &4%& - JEDEC {t#%

B MEL, T A AOHFma T o Tt d

il B4y
AEEF /L (HBM), ANSI/ESDA/JEDEC JS-001 (2 #E4L (1) £2500 \Y
V(Esp) FrERGE — . ;
F A ZEEET L (CDM), JEDEC {H4# JS-002 (2 HEHL () +1000 v

(1) JEDEC K% =4k JEP155 121, 500V HBM ThiLE#i7 ESD 7 nt Az L0 2 & s R AT Chd LBl T ET,
(2) JEDEC K= JEP157 1213, 250V CDM ChiuFHEHER)7: ESD HH 7 nt Alc KV 22 2/ s 23 nl f T b Lalilis T ET,

5.3 ESD E4%& - IEC 1%

fE L H17A
y . IEC 61000-4-2 Bl £30000 y
U IEC 61000-4-2 41 £30000
5.4 #ERZEEFMH
B BRI COBFREFRMEN (FHIREE R0 ERD)
&/IME ATHME RAME| B
Ta H B 28R COBEIRE -55 150 °C

4 BEICET BTN (DB Sb) EHE
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5.5 #ICBIT 5153
TSD03 1SDOS TSD1 TZSIDT;D/1 _:'»S/D'gssms /
PARH A7) DYF (SOD-323) | DYF (SOD-323) DYF (SOD-323) LA
28y 2 2
Resa ST 70 J P~ D B AL 739.2 672.0 693.9 °CIW
Rouciop) |BEG D —2A (Lifi) ~DEGEHT 287.7 230.5 254.7 °C/W
Ress BEE DI~ DB 605.5 541.4 566.6 °CIW
Yr BEE DD L ~OFRE ST A5 118.4 64.4 78.6 °CIW
Ys BRI DR A~D R ST A—4 591.1 527.5 552.3 °CIW
Reucpoty [HEATLHB—R (i) ~DOFEH sl AL EAND °CIW

(1)

5.6 ESAYEME - TSDO3
Ta = 25°C (FHZ ARV RD))

PRI LOFH OBGHIEEHE DM SV TE, [HERIBIONIC Sy — PV OBGHIIEE]T 7Y r—vay LR—MS L TTZEN,

INIA—H TANEE /IME HRYE(E BAME|  BAL
VrRwM WAL R AT BT IR EE R 21275 T, o = 50nA 3.6 \%
Ver T — 2T EIE lio = 1mA. 10 75 GND ~ 45 \Y;
ILEAK WY — 7B Vo = 3.6V, 10 7>5 GND ~ 5 50 nA
Vewp i 5 i A lio = TmA, GND 75 [0 ~ 0.8 Vv
lop = 12A. 10 75 GND ~ 6.3 Vv
H— s T EIE t, = |Ipp = 25A, 10 725 GND ~ 7.7 Vv
8/20ps @) Ipp = 12A. GND 7°5 10 ~ 3 Vv
Veravp
lpp = 25A, GND 75 10 ~ 4.9 Vv
TLP /527 %JE. t,= |lep=16A,10 75 GND ~ 6.5 Vv
100ns lpp = 16A. GND 75 10 ~ 3.4 Vv
CL FAER Vio = 0V, Vpp=30mV, f= 1MHz, 10 %5 GND ~ 4.5 pF
(1) HEREDRTA— 2T 25°CTRIESNZLOTT

(2) 1EC61000-4-5

VZHELL 72 3R SR RO 72 Bt SV AD 8 ~ 20ps OFEEIBEIIY
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5.7 BRHIS1E - TSDO5
Ta = 25°C (FRiZRLR D72 R
IRIA—H T AN /IME R BRAME| HAr
VrRwM WAL R AT BT B EIREEHIPH 21725 T, 110<50nA 55 \Y
Var TL— s F L EST lio = 1MA. 10 35 GND ~ 6 Vv
ILEAK WY — 7B Vo = 5.5V, 10 7>5 GND ~ 5 50 nA
VEwp JIE 5 e e lio = 1mA, GND 75 10 ~ 0.7 \Y;
Ipp = 24A. 1/0 %35 GND ~ 8 1.5 Vv
;7;2_0;75?2?/725 % [1pp = 60A. 1/0 7> GND ~ 9 15 v
Veramp Ipp = 60A, GND 735 10 ~ 55 v
TLP /57t ty= |l = 16A, 10 725 GND ~ 7.5 Vv
100ns lpp = 16A. GND %35 10 ~ 25 v
Co TAVR R Vio =0V, f = 1MHz, 10 75 GND ~ 19 pF
(1) IEAEDRTA—2T 25°CTMESNI=HDOTT
(2) IEC 61000-4-5 |ZHiEH I XIE HI72 FEDiL/ SV AD 8~20us DIEER L TE
5.8 XA - TSD12
Ta = 25°C (FRiZRLR D72 R
INIA—H T AN /IME HRYE(E BAME|  BAL
VrRwm WAL R AT BT EEIR BRI 2 K12 725 T, 110<50nA 12 \%
VeRr T — X EIE lio = 10mA, 10 %> GND ~ 12.7 \Y;
ILEAK WY — 7B Vo =12V, 10 7°5 GND ~ 2 20 nA
Vewp I J5 1) B lio = 1MA, GND 75 10 ~ 0.7 Vv
lpp = 1A, /0 775 GND ~ 18 Vv
H—3 sFUS G, = |lpp = BALI/O 15 GND ~ 19 Vv
8/20ps ) Ipp = 18A. 1/0 7°5 GND ~ 23 Vv
Veravp
lpp = 18A, GND %35 10 ~ 8 Vv
TLP /52 7H/E. t,= |lpp = 16A.10 75 GND ~ 17 Vv
100ns Ipp = 16A. GND 75 10 ~ 3 v
CL SA IR Vio =0V, f = 1MHz, 10 »% GND ~ 12 pF

(1)

FEHED RTA—H1F 25°CTRIESNIZH D TH

(2)  IEC 61000-4-5 \Z5it5 AR TEWE /L AD 8~20us DFEHIREEW: I
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5.9 BRHI1E - TSD15
Ta = 25°C (FRiZELR D72 RY)D
IRIA—H T AN /IME R BRAME| HAr
VrRwM WAL R AT BT BRI EPH 2 A 127-5 T, 10<50nA 15 \Y
VR T B BT lio = 10mA. 10 76 GND ~ 18.3 Vv
ILEAK WY — 7B Vo = 15V, 10 7°5 GND ~ 2 20 nA
VeEwb JIE 5 16 lio = 10mA. GND 76 10 ~ 0.7 Vv
lpp = 1A, 1/0 75 GND ~ 25 Vv
Y UFUFEIE, A, = |Ipp = A, /O 725 GND ~ 26 Vv
8/20ps ) Ipp = 15A. /O 7>5 GND ~ 31 v
Veravp
lpp = 15A. GND 75 10 ~ 7 Vv
TLP /7 7 BIE t,=  |lpp = 16A, 10225 GND ~ 23 Vv
100ns Ipp = 16A. GND 7°5 10 ~ 3 Y%
CL FA Vio =0V, f = 1MHz. 10 »>5 GND ~ 12 pF

(1) FEHED T A—H1F 25°CTRIES LD T
(2)  IEC 61000-4-5 (ZGEHFERAE 7RI/ L AD 8~20ps DHEILTEW: I

5.10 EH4F1E - TSD18
Ta = 25°C (FRZREiB D72 RD))

IRFGA—H T AN R/ME TEYE(E RAME|  BAL
VRwm WAL N T BT B VEIR R AR5 Tl 1o<50nA 18 v
VR TL—s &Y EIE lio = 10mA, 10 75 GND ~ 18.5 Vv
ILeak W) — 7 i Vio = 18V, 10 725 GND ~ 2 20 nA
VEwp JIE 5 17 B lio = 10mA, GND 75 10 ~ 0.7 \%
lpp = 1A, 1/O 775 GND ~ 25 Vv
Y= ITTBIE N, = Ipp = 5A., 1/O 76 GND ~ 26 \Y
8/20ps ?) Ipp = 15A. 1/O 75 GND ~ 31 v
Veramp
lpp = 15A, GND 75 10 ~ 7 Vv
TLP /5 7 e ty= |lpp = 16A,10 725 GND ~ 23 Vv
100ns lpp = 16A. GND %35 10 ~ 3 v
CL TR Vio =0V, f = 1MHz, 10 75 GND ~ 12 pF

(1) FEHED/ ST A—HE 25°CTRIESNIZL DT
(2) IEC 81000-4-5 |[ZHEH A2 B S/LAD 8~20us DFERIHEITY
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5.11 ESAYISE - TSD24
Ta = 25°C (FRiZRLR D72 R

PRGRA—F FARA: B/ME TEYE(E BAE| B
VeRwm WAL RA T EIE B EIREEHIPA 2 IRICb7-5 T, 1,0<50nA 24 \Y
Var TL— s F L EST lio = 10mA. 10 75 GND ~ 24.8 v
ILEAK WY — 7B Vo = 24V, 10 75 GND ~ 2 20 nA
VEwp JIE 5 e e lio = 10mA, GND 75 10 ~ 0.7 \Y;
lpp = 1A, 1/O 735 GND ~ 32 Y%
W3 sTL T, = |Ipp = 5AL VO 725 GND ~ 36 v
8/20ps @ lpp = 9A. /0 735 GND ~ 39 v
Veravp
Ipp = 9A, GND 735 10 ~ 4 %
TLP /5 7fE ty=  |lpp = 16A,10 725 GND ~ 33 Y%
100ns Ipp = 16A. GND 7°5 10 ~ 3 Y%
CL FA Vio =0V, f = 1MHz. 10 »>5 GND ~ 12 pF
(1) [EHED/ ST A—HE 25°CTHIES Wb DT
(2) IEC 61000-4-5 |25 FEFERIZ2 BT/ L AD 8~20us DFFEIBEEN
5.12 BRRISTE - TSD36
Ta = 25°C (FriCREIR D72 BRD)M
RSA—H FAREAE B/ME i BAME| B
VRwm WAL N T BT B VEIR R AR5 Tl 1o<50nA 36 v
VBr TL— B BT lio = 10mA, 10 735 GND ~ 37.1 Y%
ILeak W) — 7 i Vio = 36V, 10 75 GND ~ 2 20 nA
VEwp JIE 5 17 B lio = 10mA, GND 75 10 ~ 0.7 \%
Ipp = 1A, 1/O 735 GND ~ 44 v
Y= ITTBIE N, = Ipp = 5A., 1/O 76 GND ~ 59 \Y
8/20ps ?) Ipp = 7A. /O 75 GND ~ 67| Vv
VeLamp -
lpp = 7A. GND 75 10 ~ 4 v
TLP /7 7, ty= |lpp = 16A.10 7°5 GND ~ 53 Y%
100ns lpp = 16A. GND %35 10 ~ 3 v
CL TR Vio =0V, f = 1MHz, 10 75 GND ~ 12 pF
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REEL DIMENSIONS TAPE DIMENSIONS
4 [ KO [« P1-]

OO OO0 oD

O ’€B & |{ BO

| |
Diameter
Cavity +| A0 |¢

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

——s—»

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO 0O OO0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH ﬁ
Q31 Q4 Q3 1 Q4 User Direction of Feed
| w 4 | v
T T
A
Pocket Quadrants
SR "GZZ;"' "ﬂ‘y’l;““" "y sPQ ”“(‘;"’mﬁ)g U-—{:E)m A0 (mm) | BO(mm) | KO(mm) | P1(mm) [#EW (mm)| Er1o0%m
TSDO5DYFR SOD-323 DYF 2 15000 178 8.4 0.36 0.66 0.33 0.2 8 Q1
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. PACKAGE OUTLINE
DYFO0002A 5 SOT(SOD-323) - 1 mm max height
SMALL OUTLINE TRANSISTOR
2.75
2.55
12 f«— 1 MAX —=
@ i N — T T
i 1.2
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2X 958 — ‘
PIN 11D\ 1 ) N
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0.15

j 0.08 T'P
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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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DYF0002A

EXAMPLE BOARD LAYOUT
SOT(SOD-323) - 1 mm max height

SMALL OUTLINE TRANSISTOR

SOLDER MASK
OPENING \ METAL

EXPOSED METAL

*‘ L0.07 MAX

ARROUND

NON SOLDER MASK
DEFINED
(PREFERRED)

(2.6)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:25X

SOLDER MASK
METAL UNDER
SOLDER MASK\ /OPENING
EXPOSED METAL/

SOLDER MASK DETAILS

|

I

I

\ /

*H‘* 0.07 MIN
ARROUND

SOLDER MASK
DEFINED
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NOTES: (continued)

3. Publication IPC-7351 may have alternate designs.

4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DYF0002A

EXAMPLE STENCIL DESIGN
SOT(SOD-323) - 1 mm max height

SMALL OUTLINE TRANSISTOR

r 2X (0.9) j P(£(G

|
(2.6) !

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:25X

4228484/A 02/2022

NOTES: (continued)

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

design recommendations.

6. Board assembly site may have different recommendations for stencil design.
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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 ©)
@ )

TSDO3DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 3N5SF

TSDO3DYFR.B Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 3N5F
TSDO5DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33MF

TSDO5DYFR.B Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 125 33MF
TSD12DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -55 to 150 3JIF
TSD15DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -55 to 150 3MOF
TSD18DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -55 to 150 3JLF
TSD24DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -55 to 150 3H2F
TSD36DYFR Active Production SOT (DYF) | 2 3000 | LARGE T&R Yes SN Level-3-260C-168 HR -55 to 150 3GJF

@ 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
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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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