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MLE Varistor Series [Rotis|HF

Description

The MLE Series family of transient voltage suppression
devices are based on the Littelfuse multilayer fabrication
technology. These components are designed to suppress
ESD events, including those specified in IEC 61000-4-2
or other standards used for Electromagnetic Compliance
testing. The MLE Series is typically applied to protect
integrated circuits and other components at the circuit

board level operating at 18V, or less.

The fabrication method and materials of these devices
result in capacitance characteristics suitable for high
frequency attenuation/low-pass filter circuit functions,
Size Table thereby providing suppression and filtering in a single
device.

The MLE Series is manufactured from semiconducting
1005 0402 ceramics and is supplied in a leadless, surface mount

12%?2 8282 package. The MLE Series is compatible with modern reflow
3216 1206 and wave soldering procedures.

Littelfuse Inc. manufactures other Multilayer Series
products. See the ML Series data sheet for higher energy/
peak current transient applications. See the AUML Series
for automotive applications and the MLN Quad Array. For
high—speed applications see the MHS Series.

e Protection of compliance (EMC) e Halogen-Free and operating temp. range
components and e Used in mobile RoHS Compliant « Leadless 0402, 0603,
circuits sens[tlve communications, e Rated for ESD 0805, and 1206 sizes
to ESD Transients computer/EDP (IEC-61000-4-2) .
occurring on power P . e Operating voltages

~ products, medical  Characterized for up to 18V,
supplies, control oroducts. hand held/ . p MIDC)
and signal lines ortable devices Impedance and * Multilayer ceramic
. p ) = capacitance truction techrol

e Suppression of industrial equipment, . ) construction technology
ESD events such as including diagnostic * -40°Cto +125°C
specified in IEC-61000- port protection and
4-2 or MIL-STD-883 I/O interfaces

Method-3015.7, for
electromagnetic

Additional Information
* For ratings of individual members of a series, see device ratings and specifications table.
Bl |

Absolute Maximum Ratings

Datasheet Resources Samples DC Voltage Range (V,, o) <18 \Y
Operating Ambient Temperature Range (T,) -40 to +125 °C
Storage Temperature Range (Tq) -40 to +150 C
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Device Ratings and Specifications

Performance Specifications (25°C)
Maximum Clamping
Voltage at Specified

Current (8/20ps)

Max Continuous
Working Voltage -55°C Nominal Maximum ESD Clamp Voltage
(Note 2) Typical

to 125°C Voltage
Capacitance

Vivom at 8kV Contact 15kV Air at 1MHz
1mA DC (Note 3) (Note 4)

Clamp (V)

Part Number

V18MLEO402N 18 28 50 at 1A <125 <110 <b5
V18MLEOQ402F Mote® 18 22 28 50 at 1A <125 <110 <bb

V18MLEOGO3N 18 22 28 50 at 1A <75 <110 <125
V18MLEOBO3F Mote® 18 22 28 50 at 1A <75 <110 <125

V18MLEOG03LN 18 22 28 50 at 1A <100 <140 <100

V18MLEO805N 18 22 28 50 at 1A <70 <75 <500

V18MLEO805LN 18 22 28 50 at 1A <75 <135 <290

V18MLE1206N 18 22 28 50 at 1A <65 <65 <1700

NOTES:

1. For applications of 18V, or less. Higher voltages available, contact your Littelfuse Sales Representative.
2. Tested with IEC-61000-4-2 Human Body Model (HBM) discharge test circuit.

3. Direct discharge to device terminals (IEC preferred test method).

4. Corona discharge through air (represents actual ESD event).

5. Capacitance may be customized, contact your Littelfuse Sales Representative.

6. Leakage current ratings are at 18 V. and 25pA maximum.

7. The typical capacitance rating is the discrete component test result.

8. Items are lead free, and available as "R" packing option only.

Peak Current and Energy Derating Curve NominalVoItage Stabillty to |V|u|tlp|e ESD |mpulseS
(8kV Contact Discharges per IEC 61000-4-2)

For applications exceeding 125°C ambient temperature, the peak

surge current and energy ratings must be reduced as shown
below. 30
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Device Characteristics

At low current levels, the V-I curve of the multilayer
transient voltage suppressor approaches a linear (ohmic)
relationship and shows a temperature dependent effect.
At or below the maximum working voltage, the suppressor
is in a high resistance model (approaching 10°Q at its
maximum rated working voltage). Leakage currents at
maximum rated voltage are below 100pA, typically 25pA;
for 0402 size below 20uA, typically SuA.

Typical Temperature Dependance of the Characteristic
Curve in the Leakage Region
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Speed of Response

The Multilayer Suppressor is a leadless device. Its
response time is not limited by the parasitic lead
inductances found in other surface mount packages.
The response time of the Z, O dielectric material is less
than 1ns and the MLE can clamp very fast dV/dT events
such as ESD. Additionally, in "real world" applications,
the associated circuit wiring is often the greatest

factor effecting speed of response. Therefore, transient
suppressor placement within a circuit can be considered
important in certain instances.

Multilayer Internal Construction
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Clamping Voltage Over Temperature (V. at 10A)
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Energy Absorption/Peak Current Capability

Energy dissipated within the MLE is calculated by
multiplying the clamping voltage, transient current

and transient duration. An important advantage of the
multilayer is its interdigitated electrode construction within
the mass of dielectric material. This results in excellent
current distribution and the peak temperature per energy
absorbed is very low. The matrix of semiconducting grains
combine to absorb and distribute transient energy (heat)
(see Speed of Response). This dramatically reduces peak
temperature; thermal stresses and enhances device
reliability.

As a measure of the device capability in energy and peak
current handling, the V26MLA1206A part was tested with
multiple pulses at its peak current rating (3A, 8/20us). At
the end of the test, 10,000 pulses later, the device voltage
characteristics are still well within specification.

Repetitive Pulse Capability
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Lead (Pb) Soldering Recommendations

The principal techniques used for the soldering of
components in surface mount technology are IR Re-flow
and Wave soldering. Typical profiles are shown on the right.

Reflow Solder Profile

The recommended solder for the MLE suppressor is = TE’;PERATL%:J;%@CJ
a 62/36/2 (Sn/Pb/Ag), 60/40 (Sn/Pb) or 63/37 (Sn/Pb). 200 TN\
Littelfuse also recommends an RMA solder flux. 9 Agg‘é‘g%;si\\

W 4z
Wave soldering is the most strenuous of the processes. E . f;angsnkrs N
To avoid the possibility of generating stresses due to @ 100 |
thermal shock, a preheat stage in the soldering process & ‘PRE"EATDWELL
is recommended, and the peak temperature of the solder 50 i/ PREHEAT ZONE
process should be rigidly controlled. —/

0

[ 0.5 1.0 15 20 25 3.0 3.5 4.0

When using a reflow process, care should be taken to TIME (MINUTES)

ensure that the MLE chip is not subjected to a thermal
gradient steeper than 4 degrees per second; the ideal
gradient being 2 degrees per second. During the soldering
process, preheating to within 100 degrees of the solder's BT EEEET HEo

peak temperature is essential to minimize thermal shock.

Figure 9

Once the soldering process has been completed, it is -
. MAXIMUM WAVE 260°C
still necessary to ensure that any further thermal shocks 250 N\
are avoided. One possible cause of thermal shock is hot 5
printed circuit boards being removed from the solder N
process and subjected to cleaning solvents at room S 150 ,/ \
temperature. The boards must be allowed to cool gradually g /\/ SECOND PREHEAT
. Q
to less than 50°C before cleaning. s /
= / FIRST PREHEAT
50
[
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Figure 10 TIME (MINUTES)

Lead-free (Pb-free) Soldering Recommendations

Littelfuse offers the Nickel Barrier Termination finish for the

) Lead-free Re-flow Profile
optimum Lead-free solder performance.

The preferred solder is 96.5/3.0/0.5 (SnAgCu) with an RMA 300 e
flux, but there is a wide selection of pastes and fluxes MAXIMUM TEMPERATURE 260°C L
available with which the Nickel Barrier parts should be 250 #0-anSeonbe TN S € AN
compatible. . RAMP RATE N
é)- 200 <3°C/s /* 60;125107°SCEC
The reflow profile must be constrained by the maximums g 150
in the Lead-free Reflow Profile. For Lead—free Wave E | —
soldering, the Wave Solder Profile still applies. % 100 PREHEAT ZONE
~
Note: the Lead—free paste, flux and profile were used for 5"/
evaluation purposes by Littelfuse, based upon industry 0
standards and practices. There are multiple choices of all . e 10 20 30 40 50 60 70
three available, it is advised that the customer explores the Figure 11 TIME (MINOTES)

optimum combination for their process as processes vary
considerably from site to site.
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Product nsions (mm)

PAD LAYOUT DEMENSIONS

| —>|

[—— ®m ——»

NOTE

| «————— A —— »

Note: Avoid metal runs in this area, parts are
not recommended for use in applications using
Silver (Ag) epoxy paste.

CHIP LAYOUT DIMENSIONS

| 1206Size | 0805 Size 0603 Size 0402 Size

Dimension
IN MM IN MM IN MM IN MM
A 0.160 4.06 0.120 3.05 0.100 2.54 0.067 1.70
B 0.065 1.65 0.050 1.27 0.030 0.76 0.020 0.51
C 0.040 1.02 0.040 1.02 0.035 0.89 0.024 0.61
D (max.) 0.071 1.80 0.043 1.10 0.040 1.00 0.024 0.60
E 0.02 -/+ 0.01 0.50 -/+ 0.25 0.02 /+ 0.01 0.50 -/+ 0.25 0.015 -/+ 0.008 04-/+0.2 0.010 -/+ 0.006 0.25-/+ 0.15
L 0.125-/+ 0.012 3.20-/+ 0.03 0.079 -/+ 0.008 2.01-/+0.2 0.063 -/+ 0.006 1.6-/+0.15 0.039 -/+ 0.004 1.0-/+ 0.1
w 0.06 -/+ 0.011 1.60 -/+ 0.28 0.049 -/+ 0.008 1.25-/+ 0.2 0.032 -/+ 0.006 0.8 /+ 0.15 0.020 -/+ 0.004 0.5-/+ 0.1
Part Numbering System
V 18 MLE 1206 X X X
Device Family j —E Packing Options (see Packaging table for quantities)
Littelfuse TVSS Device T:13in (330mm) Diameter Reel, Plastic Carrier Tape
Maximum DC H: 7in (178mm) Diameter Reel, Plastic Carrier Tape
. R: 7in (178mm) Diameter Reel, Paper Carrier Tape
Working Voltage
g 9 End Temination Option
Mulliplier Series N: Nickel Barrier(Ni/Sn) o
Designator Device Size F: Lea.d free with N-lckel Barrier(Ni/Sn)
ie. 120 mil x 60 mil Capacitance Option
(3mm x 1.5mm) No Letter : Standard
L: Lo w Capacitance ~ Version
Packaging*
Quantity
Device Size 13” Inch Reel 7" Inch Reel 7" Inch Reel Bulk Pack

('T' Option) ('H' Option) ('R' Option) (‘A" Option)
1206 10,000 2,500 N/A 2500
0805 10,000 2,500 N/A 2500
0603 10,000 2,500 4,000 2500
0402 N/A N/A 10,000 N/A

*(Packaging) It is recommended that parts be kept in the sealed bag provided and that parts be used as soon as possible when removed from bags.
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Description

EMBOSSMENT

Do Po
‘ P ForT and HPac k Options: PLASTIC CARRIER
> T2 = ¢ ForRPac k Options: EMBOSSED P APER CARRIER

0402 Size

0603, 0805 & 1206 Sizes

PRODUCT
IDENTIFYING
LABEL

178mm
OR 330mm
DIA.REEL

A, Width of Cavity Dependent on Chip Size to Minimize Rotation.
B, Length of Cavity Dependent on Chip Size to Minimize Rotation.
Ky Depth of Cavity Dependent on Chip Size to Minimize Rotation.
W Width of Tape 8-/+0.2 8-/+0.3

F Distance Between Drive Hole Centers and Cavity Centers 3.5-/+ 0.05 3.5-/+0.05
E Distance Between Drive Hole Centers and Tape Edge 1.75-/+ 0.1 1.75-/+ 0.1
P, Distance Between Cavity Centers 2 -/+0.05 4-/+ 0.1

P, Axial Drive Distance Between Drive Hole Centers & Cavity Centers 2-/+0.1 2-/+0.1

Py Axial Drive Distance Between Drive Hole Centers 4-/+0.1 4-/+ 0.1
D, Drive Hole Diameter 1.65 -/+ 0.05 1.65 -/+ 0.05
D, Diameter of Cavity Piercing N/A 1.05-/+ 0.05
T; Top Tape Thickness 0.1 Max 0.1 Max

Notes :
 Conforms to EIA-481-1, Revision A
 Can be supplied to IEC publication 286-3

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and test each product selected for their own applications. Littelfuse products are

not designed for, and may not be used in, all applications. Read complete Disclaimer Notice at www.littelfuse.com/disclaimer-electronics.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




