TVS Diode Arrays (SPA®Diodes)

Low Capacitance ESD Protection - SP3022 Series
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SP3022 Series 0.35pF 20kV Bidirectional Discrete TVS [& auromorive crape] [Ros] @8 [GREEN]

0201 Flipchip

] [

SOD882

(AEC-Q101 qualified)

Functional Block Diagram
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Life Support Note:

Not Intended for Use in Life Support or Life Saving Applications

The products shown herein are not designed for use in life sustaining or life saving
applications unless otherwise expressly indicated.
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Description

The SP3022 includes back-to-back TVS diodes fabricated

in a proprietary silicon avalanche technology to provide
protection for electronic equipment that may experience
destructive electrostatic discharges (ESD). These robust
diodes can safely absorb repetitive ESD strikes up to the
maximum level specified in the IEC61000-4-2 international
standard (+20kV contact discharge) without performance
degradation. The back-to-back configuration provides
symmetrical ESD protection for data lines when AC signals
are present and the low loading capacitance makes it ideal
for protecting high speed data lines such as HDMI,USB2.0,
USB3.0 and eSATA.

Features

e ESD protection of £20kV
contact discharge,

e | ow leakage current of
100nA at 5.3V (MAX)

+30kV air discharge, * Space efficient 0201 and
(IEC61000-4-2) 0402 footprint

* EFT IEC61000-4-4, 40A o Extremely low dynamic
(5/50ns) resistance (0.7QTYP)

e Lightning protection,
IEC61000-4-5, 3A
(t =8/20us)

e | ow capacitance of
0.36pF @V, =0V (TYP)

e AEC-Q101 qualified
(SOD882 package)

Applications

e USB 3.0/USB 2.0/MHL e Smart Phones
e MIPI Camera and Display e External Storage

e HDMI 2.0, DisplayPort e Ultrabooks, Notebooks

1.3, eSATA e Tablets, eReaders
¢ SetTop Boxes, Game e High Speed Serial
Consoles Interfaces

Additional Information

[ R |
Datasheet Resources Samples


http://www.littelfuse.com/~/media/electronics/datasheets/tvs_diode_arrays/littelfuse_tvs_diode_array_sp3022_datasheet.pdf.pdf
http://www.littelfuse.com/products/tvs-diode-arrays/low-capacitance-esd-protection/sp3022.aspx#ElectricalCharacteristics
http://www.littelfuse.com/products/tvs-diode-arrays/low-capacitance-esd-protection/sp3022.aspx#TechnicalResources
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Absolute Maximum Ratings Thermal Information

Symbol Parameter Value Units Parameter Rating Units
P.. Peak Pulse Power (t,.=8/20ps) 20 W Storage Temperature Range 5510150 | °C
I Peak Current (tp=8/20us) 30 A Maximum Junction Temperature 150 °C
e Operating Temperature -40 to 125 “C :\égﬁ?#nrg Iz_gj'ﬂfOSmperature 260 ©

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress only rating and operation of the device
at these or any other conditions above those indicated in the operational sections of this
specification is not implied.

Electrical Characteristics (T ,=25°C)

Parameter Si¥iaglele]! Test Conditions Min Typ Max Units
Reverse Standoff Voltage /— 9.3 V
Reverse Breakdown Voltage Ver T,=TmA 6.8 78 9.0 V
Reverse Leakage Current [y Vg=5.3V <10 100 nA
Clamp Voltage' Ve lpp=1A, 1.=8/20ps, Fwd 12.0 \
Dynamic Resistance? Ry TLR tp=100ns, /O to GND 0.7
IEC61000-4-2 (Contact) +20 kV
ESD Withstand Voltage' Vo -
IEC61000-4-2 (Air) +30 kV
Diode Capacitance’ G Reverse Bias=0V 0.35 0.5 pF

Note:

1 Parameter is guaranteed by design and/or device characterization.
2 Transmission Line Pulse (TLP) with 100ns width and 200ps rise time.

Pulse Waveform Transmission Line Pulsing(TLP) Plot
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Clamping Voltage vs |,

Capacitance vs. Reverse Bias
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Soldering Parameters

Reflow Condition Pb — Free assembly S tp e
Te - Critical Zone
-Temperature Min (T__. ) 150°C H
-

Pre Heat |-Temperature Max (T, ) 200°C % T T { ¢, )

-Time (min to max) (t,) 60 — 180 secs E’_ Stmax)

— £ - el Ramp-dow
renea
Average ramp up rate (Liquidus) Temp (T) 3°C/second max K2 _ [Preheat]
to peak S(min)
I'_ts

Tgmag 10 T, - Ramp-up Rate 3°C/second max

-Temperature (T,) (Liquidus) 217°C 25
Reflow time to peak temperature—— ! Time =>

-Temperature (t,) 60 — 150 seconds
Peak Temperature (T,) 26095 °C
Time within 5°C of actual peak 20— 40 d
Temperature (t) —4U seconds Product Characteristics of 0201 Flipchip
Ramp-down Rate 6°C/second max Lead Plating Sn
Time 25°C to peak Temperature (T,) 8 minutes Max. Lead Material Copper
Do not exceed 260°C Lead Coplanarity 6m(max)

Substrate material Silicon
Body Material Silicon

Product Characteristics of SOD882
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Lead Plating Pre-Plated Frame or Matte Tin
Lead Material Copper Alloy

Lead Coplanarity 0.0004 inches (0.102mm)
Substrate material Silicon

Body Material Molded Epoxy
Flammability UL 94 V-0
Notes :

1
2
3
4
5

. All dimensions are in millimeters

. Dimensions include solder plating.

. Dimensions are exclusive of mold flash & metal burr.
. Blois facing up for mold and facing down for trim/form, i.e. reverse trim/form.

. Package surface matte finish VDI 11-13.
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Ordering Information

Part Number Package Marking | Min. Order Qty. Packaging Option Packaging Specification
SP3022-01WTG 0201 Flipchip - 10000 Tape & Reel — 8mm tape/7” reel | 4mm/2mm EIA RS-481
SP3022-01ETG SOD882 - 10000 Tape & Reel - 8mm tape/7” reel | 4mm/2mm EIA RS-481

Part Numbering System Part Marking System

SP 3022-01 x T G
TVS Diod TAl_
iode Arrays -

(SPA’ Diodes) G= Green

T=Tape & Reel
. SP3022-01TWTG SP3022-01ETG

Series

Number of Package

Channels W: 0201 Flipchip
E: SOD882

Package Dimensions — 0201 Flipchip

Symbol

8 P Min Typ Max Min Typ Max

0.30

o A 0.595 | 0.620 | 0.645 | 0.0234 | 0.0244 | 0.0254

—— — B 0.295 | 0.320 | 0.345 | 0.0116 | 0.0126 | 0.0136
I o1 c 0245 | 0276 | 0.305 | 0.0096 | 0.0108 | 0.0120

D 0.145 | 0.150 | 0.155 | 0.0057 | 0.0059 | 0.0061

c N E 0.245 | 0.250 | 0.255 | 0.0096 | 0.0098 | 0.0100
S F 0.245 | 0.250 | 0.255 | 0.0096 | 0.0098 | 0.0100

=6 Recommended Solder Pad Footprint G 0.005 | 0.010 | 0.015 | 0.0002 | 0.0004 | 0.0006

Package Dimensions — SOD882
|

A

| I — ; e
i [ Min Typ Max
2 _,_‘ 0.325 ‘_‘_ J A 0.95 1.00 1.05 0.037 | 0.039 | 0.041
1 - [+—0.325 B 0.55 0.60 0.65 0.022 | 0.024 | 0.026
_ T (63 0.50 0.55 0.60 0.020 | 0.022 | 0.024

+ 4+ oso D 0.45 0.018
c I sos I l E 0.20 0.25 0.30 | 0.008 | 0.010 [ 0.012
I ] o F 045 | 050 | 055 | 0018 | 0.020 | 0.022

* E : Recommended Soldering Pad Layout

I
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1

© 2015 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 05/27/15



TVS Diode Arrays (SPA°Diodes) /4 Littelfuse

Low Capacitance ESD Protection - SP3022 Series Y T m—

Embossed Carrier Tape & Reel Specification — 0201 Flipchip

P1 ——] |eat— —
A0 0.414/-0.03
PO — = ,i { E BO 0.70+/-0.03
D 150+ 0.10
() O @ D1 00.20 +/-0.05
] } E 1.75+/-0.10
W F F 3.50+/-0.05
Ko 0.38+/-0.03
& B & B & d B @O 5_4“ PO 4.00:/-0.10
D1 P1 2.00+/0.05
P2 2.00+/-0.05
T w 8.00 + 0.30-0.10
{ T 0.23+/-0.02
e T e
A0 Ko BO

Embossed Carrier Tape & Reel Specification — SOD882

T Do P2 Po £ "
- 0.20£0.05 1552005 204005 40404111 B Symbol Millimeters

E ‘ A0 0.70+/-0.045
! @ @ 4 BO 1.10+/-0.045

50.40£005 } {} L G} r\_‘ -E} ’_\_I ”-\-I = Ko 0.65+/-0.045

REE 500" = = B
e = ' ey I O g N T | =l = Il F 3.50+40.05
5 i e R il | T =1 L‘J i lTI ] ﬂTl P1 2.00+/-0.10
w 8.00 + 0.30-0.10
- ko Pl L L a0

Notes :
1. All dimensions are in millimeters
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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