1500 Watt Low Profile Surface Mount Transient Voltage :
Suppressor c\ MICROCHIP

Product Overview

The M3UPT(B) series of low profile, surface mount 1500 watt transient voltage suppressors are provided

with design features that offer power-handling capabilities often only found in larger packages. Powermite® 3
Package features include a full metallic bottom that eliminates the possibility of solder-flux entrapment during
assembly as well as unique locking tabs that act as an integral heat sink. With its very short terminations,
parasitic inductance is minimized to reduce voltage overshoots during fast-rise-time transients. These high-
reliability devices are available in either unidirectional or bidirectional versions. RoHS compliant versions are
available. These are available with a variety of upscreening options for enhanced reliability. They can protect
against the secondary effects of lightning per IEC61000-4-5 and against voltage pulses from inductive switching
environments and induced by RF radiation. Since their response time is virtually instantaneous, they can also
be used in protection from ESD and EFT per IEC61000-4-2 and IEC61000-4-4.

Note: For the latest information, visit our website http://www.microchip.com.

Features

+ Available in both unidirectional and bidirectional configurations. Figure 1. Powermite 3 Package

* 3o lot norm screening performed on standby current I for all M
prefix devices

+ 100% surge tested devices

+ Suppresses transients up to 1,500 W @ 10/1000 ps (see Figure
4-1).

+ Very low-profile surface mount package (1.1mm).

* Enhanced reliability screening in reference to MIL-PRF-19500
is available. Refer to High Reliability Non-Hermetic Product
Portfolio for more details on the screening options (see Part

Nomenclature for all options). Also available in:
+ High reliability controlled devices have wafer fabrication and *+ DO-214AB or DO-215AB Package
assembly lot traceability for all M prefix devices. (surface mount) MSMC(G/})5.0A -
MXLSMC(G/J)170CA

* Moisture classification is Level 1 with no dry pack required per ,
IPC/JEDEC J-STD-020F for all M prefix devices. » Case 1 (Axial) M1.5KE6.8A -

. . . MXL1.5KE400CA
*  RoHS compliant (2002/95/EC) devices available.

+ Commercial grade (DO-214AB
+ Halogen free (IEC 61249-2-21) or DO-215AB) SMCG())5.0A —

SMCG(J)170CAe3


http://www.microchip.com/
https://ww1.microchip.com/downloads/en/DeviceDoc/00003303A.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/00003303A.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ProductDocuments/DataSheets/rf01001_rev_b_final-pd-000307351.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ProductDocuments/DataSheets/rf01001_rev_b_final-pd-000307351.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ProductDocuments/DataSheets/RF01008_rE.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ProductDocuments/DataSheets/RF01008_rE.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/DPM/ProductDocuments/DataSheets/00006334A.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/DPM/ProductDocuments/DataSheets/00006334A.pdf
https://microchip.com

Applications/Benefits

+ Protection from switching transients and induced RFI.

+ Integrated heat sink/locking tabs

+ Protects sensitive components such as IC's, CMOS, Bipolar, BiICMOS, ECL, DTL, T2L, etc.
* Fully metallic bottom side eliminates flux entrapment.

+ Protection from ESD, and EFT per IEC 61000-4-2 and IEC 61000-4-4.

+ Secondary lightning protection per IEC 61000-4-5 with 42 ohms source impedance:
- Class 1: M3UPT(B) 5.0 to MXL3UPT(B) 170

- Class 2: M3UPT(B) 5.0 to MXL3UPT(B) 150
- Class 3: M3UPT(B) 5.0 to MXL3UPT(B) 75
- Class 4: M3UPT(B) 5.0 to MXL3UPT(B) 36
+ Secondary lightning protection per IEC 61000-4-5 with 12 ohms source impedance:
Class 1: M3UPT(B) 5.0 to MXL3UPT(B) 90
Class 2: M3UPT(B) 5.0 to MXL3UPT(B) 45
Class 3: M3UPT(B) 5.0 to MXL3UPT(B) 24
Class 4: M3UPT(B) 5.0 to MXL3UPT(B) 11
« Secondary lightning protection per IEC 61000-4-5 with 2 ohms source impedance:
- Class 2: M3UPT(B) 5.0 to MXL3UPT(B) 22
- Class 3: M3UPT(B) 5.0 to MXL3UPT(B) 10
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1. Maximum Ratings

Table 1-1. Maximum Ratings

Parameters/Test Conditions Symbol

Junction and Storage Temperature Ty and Tsyg -55to +150  °C
Thermal Resistance Junction-to-Ambient(") Reja 65 °C/W
Thermal Resistance Junction-to-Case Rejc 422 °C/W
Impulse Repetition Rate (duty factor) — 0.01 %
Peak Pulse Power @ 10/1000 ps? Pop 1500 W
telamping (O Volts to V(ggy min) Unidirectional  tcjamping <100 ps
Bidirectional <5 ns
Forward Clamping Voltage @ 100 Amps() Vs 3.5 v
Forward Surge Current® Irsm 200 A
Solder Temperature @ 10 s Tsp 260 °C
Average Power dissipation® Tc=+30°C Pmav) 28.440) w
Ta=+25°C 1.92(4) w
Notes:

1. When mounted on FR4 PC board (10z Cu) with recommended mounting pad (see Pad Layout).
See Figure 4-1 and Figure 4-2. With impulse repetition rate (duty factor) of 0.05% or less.

At 8.3 ms half-sine wave (unidirectional devices only).

Case temperature controlled on heat sink as specified.

vk W

See MicroNote 134 for derating Ppp when also applying steady-state power.

1.1. Mechanical Packaging
+ Case: Void-free transfer molded thermosetting epoxy compound meeting UL94V-0

+ Terminals: Tin-lead or RoHS compliant annealed matte-tin plating. Solderable per MIL-STD-750,
method 2026.

+ Marking:

- First letter is screening level where “M" depicts M, “A” depicts MA, “X" depicts MX, “L" depicts
MXL.

- Anode to TABS 1 and 2: “T" plus the Vi of part number in two digit form underlined, e.g.
M3UPT5.0 is M3T05, MA3UPT12 is A3T12

- Bidirectional: “B" plus the V\yy of part number in two digit form underlined, e.g. M3UPTB8 is
M3B08, M3UPTB12 is M3B12, etc.

- RoHS Complaint; Parts will be marked with the suffix “=" which corresponds to “e3". e.g.
M3UPT5.0e3 is M3T05=

Polarity: Cathode designated by heatsink / Tab 3 (see Schematic)

+ Tape and Reel option: 16 mm tape per standard EIA-481-B. Consult factory for quantities.
+  Weight: Approximately 0.072 gram.

Note: See Package Dimensions.
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https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ApplicationNotes/ApplicationNotes/MicroNote134.pdf

2. Part Nomenclature

M 3UPT B 5.0 (e3)

RoHS Compliance

Reliability Level
1ability Lev e3 = RoHS Compliant

M
MA
MX

MXL

Reverse Standoff Voltage (Vwwm)

Polarity
B = Bi-directional
Blank = Unidirectional

Package Designation
Powermite 3

Note: See Hi-Rel Non-Hermetic Product Portfolio and the Electrical Characteristics table.
2.1. Symbols and Definitions

Table 2-1. Symbols and Definitions

Viwm Working Stand-off Voltage: The maximum-rated value of dc or repetitive peak positive cathode-to-anode voltage
that may be continuously applied over the standard operating temperature.

Ip Standby Current: The current at the rated standoff voltage Vyym.

Vier) Breakdown Voltage: The voltage across the device at a specified current Igg) in the breakdown region.

I(BR) Breakdown Current: The current used for measuring breakdown voltage V(gg).

Qy(Br) Temperature Coefficient of Breakdown Voltage: The change in breakdown voltage divided by the change in
temperature that caused it expressed in %/°C or mV/°C.

Ppp Peak Pulse Power: The peak power that can be applied for a specific pulse width and waveform. The product of V¢
and lpp.

Ve Clamping Voltage: The voltage across the device in a region of low differential resistance during the application of

an impulse current (Ipp) for a specified waveform.

Ipp Peak Impulse Current: The maximum rated random recurring peak impulse current or nonrepetitive peak impulse
current that may be applied to a device. A random recurring or nonrepetitive transient current is usually due to an
external cause, and it is assumed that its effect will have completely disappeared before the next transient arrives.

Cr Total Capacitance: The total small signal capacitance between the diode terminals of a complete device.

@ MICROCHIP


https://www.microchip.com/en-us/about/corporate-overview/acquisitions/microsemi

3. Electrical Characteristics

Table 3-1. Electrical Characteristics

Peak
Working Impulse Maximum
Stand-Off| Maximum Maximum | Current @ | Temperature
Voltage Standby Clamping | 10/1000 ps | Coefficient Of
(1) Current (2) Breakdown Voltage Voltage (3) (4) Vgr

Vaw | 1o @ Ve oy | Ve@le ey

M3UPT(B)5.0 5.00 1000 6.40 7.00 10.0 9.20 163.00 0.057
M3UPT(B)6.5 6.50 500 7.22 7.98 10.0 11.2 133.90 0.061
M3UPT(B)7.0 7.00 200 7.78 8.60 10.0 12.0 125.00 0.065
M3UPT(B)7.5 7.50 100 8.33 9.21 1.00 12.9 116.30 0.067
M3UPT(B)8.5 8.50 20.0 9.44 10.40 1.00 14.4 104.20 0.073
M3UPT(B)9.0 9.00 10.0 10.0 1.1 1.00 15.4 97.40 0.076
M3UPT(B)10 10.0 5.00 1.1 12.3 1.00 17.0 88.20 0.078
M3UPT(B)11 11.0 5.00 12.2 13.5 1.00 18.2 82.40 0.081
M3UPT(B)12 12.0 5.00 133 14.7 1.00 19.9 75.30 0.082
M3UPT(B)14 14.0 1.00 15.6 17.2 1.00 23.2 64.70 0.086
M3UPT(B)15 15.0 1.00 16.7 18.5 1.00 24.4 61.50 0.087
M3UPT(B)16 16.0 1.00 17.8 19.7 1.00 26.0 57.70 0.088
M3UPT(B)18 18.0 1.00 20.0 22.1 1.00 29.2 51.40 0.092
M3UPT(B)20 20.0 1.00 22.2 24.5 1.00 32.4 46.30 0.093
M3UPT(B)24 24.0 1.00 26.7 29.5 1.00 38.9 38.60 0.096
M3UPT(B)26 26.0 1.00 28.9 31.9 1.00 42.1 35.60 0.097
M3UPT(B)28 28.0 1.00 31.1 34.4 1.00 45.4 33.00 0.098
M3UPT(B)30 30.0 1.00 333 36.8 1.00 48.4 31.00 0.099
M3UPT(B)33 33.0 1.00 36.7 40.6 1.00 53.3 28.10 0.100
M3UPT(B)36 36.0 1.00 40.0 44.2 1.00 58.1 25.80 0.101
M3UPT(B)40 40.0 1.00 44.4 49.1 1.00 64.5 23.20 0.101
M3UPT(B)43 43.0 1.00 47.8 52.8 1.00 69.4 21.60 0.102
M3UPT(B)48 48.0 1.00 53.3 58.9 1.00 77.4 19.40 0.103
M3UPT(B)54 54.0 1.00 60.0 66.3 1.00 87.1 17.20 0.104
M3UPT(B)58 58.0 1.00 64.4 71.2 1.00 93.6 16.00 0.104
M3UPT(B)64 64.0 1.00 711 78.6 1.00 103 14.60 0.105
M3UPT(B)70 70.0 1.00 77.8 86.0 1.00 113 13.30 0.105
M3UPT(B)78 78.0 1.00 86.7 95.8 1.00 126 11.40 0.106
M3UPT(B)85 85.0 1.00 94.4 104.0 1.00 137 10.40 0.106
M3UPT(B)100 100 1.00 111 123 1.00 162 9.30 0.107
M3UPT(B)110 110 1.00 122 135 1.00 177 8.40 0.107
M3UPT(B)130 130 1.00 144 159 1.00 209 7.20 0.108
M3UPT(B)150 150 1.00 167 185 1.00 243 6.20 0.108
M3UPT(B)170 170 1.00 189 209 1.00 275 5.50 0.108
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Notes:

1. Normal selection criteria for TVS devices is by working standoff voltage (Vyy\) and should be
equal or greater than DC or continuous peak operating voltage.

2. For bidirectional types having Vi of 10 volts and under, the Iy leakage current is doubled. Also,
for bidirectional parts, the capacitance will be half that shown in Figure 4-2 for zero bias.

3. TVS devices are tested to maximum peak pulse current (Ipp) with clamping voltage monitored.
This surge capability is one of the most significant electrical characteristics of the device and
should be considered as part of customer quality inspections.

4. For 10/1000 ps pulse, see Figure 4-2,
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Key Parameter Graphs and Waveforms

Figure 4-1. Peak Pulse Power vs. Pulse Time (to 50% of exponentially decaying pulse)
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Figure 4-2. Pulse Waveform
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Figure 4-3. Derating Curve
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Figure 4-4. Typical Capacitance vs. Breakdown Voltage (f = 1IMHz @ 0V) (Unidirectional Configuration)
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5. Package Dimensions

Figure 5-1. Package Dimensions
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6. Pad Layout

Figure 6-1. Pad Layout

-~ B—— | [ nch [ willimeters |
> [*F | Dim | Nominal | Nominal
A 0.190 4.826
- |=E B 0.210 5.344
:I D C 0.038 0.965
A » N _4*- D 0.034 0.864
E 0.030 0.762
:I i c 4 F 0.030 0.762
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Schematic

Figure 7-1. Schematic
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8. Revision History

A 5/2026 Initial version created in the Microchip template. Legacy document number is RFO1369.
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M" logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks"). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-3197-9

Legal Notice

This publication and the information herein may be used only with Microchip products, including

to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY

OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

+ Microchip products meet the specifications contained in their particular Microchip Data Sheet.

« Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.
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