Voidless-Hermetically-Sealed Unidirectional Low- :
Capacitance Transient Voltage Suppressors Data Sheet c\ MICROCHIP

Product Overview

This series of voidless-hermetically-sealed unidirectional low-capacitance Transient Voltage Suppressor (TVS)
designs are ideal for protecting higher frequency applications in high-reliability applications where a failure
cannot be tolerated. They include a unique rectifier diode in series and opposite direction from the TVS to
achieve a very low capacitance of 4 pF. This product series provides a working peak “standoff” voltage selection
from 5.0V to 170V with 150-watt ratings. They are very robust in hard-glass construction and use an internal
metallurgical bond identified as Category 1 for high reliability applications. These devices are also available in
axial leaded packages for surface mounting.

Features

High surge current and peak pulse power unidirectional
protection for sensitive circuits

Very low capacitance for high frequency or high baud rate
applications

Bidirectional capability with two devices in anti-parallel (see
Figure 4-5)

Triple-layer passivation

Internal “Category 1" metallurgical bonds
Voidless hermetically sealed glass package
RoHS compliant versions are available

Applications/Benefits

High reliability transient protection

Extremely robust construction

Working peak “standoff” voltage (Vywm) from 5.0 to 170 volts
Available as 150W peak pulse power (Ppp) at 10/1000 ps
Lowest available capacitance for 150W rated TVS

ESD and EFT protection per IEC61000-4-2 and IEC61000-4-4
respectively

Secondary lightning protection per select levels in IEC61000-4-5
Flexible axial-leaded mounting terminals
Nonsensitive to ESD per MIL-STD-750 method 1020

Inherently radiation hard as described in Microchip MicroNote
050

Figure 1. “A Package”

Also available in:

“A" MELF package
(surface mount)
TN8147US - TN8182US


https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ApplicationNotes/ApplicationNotes/micronote_050_rev_a_7-28-15.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ApplicationNotes/ApplicationNotes/micronote_050_rev_a_7-28-15.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ProductDocuments/DataSheets/1n8149us_-_1n8182us_data_sheet.pdf
https://microchip.com
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1. Maximum Ratings

Table 1-1. Maximum Ratings

Capacitance at zero volts

Impulse repetition rate (duty factor) de 0.01 %
Junction and storage temperature Tyand Tstg -55t0 175 °C
Peak pulse power at 25 °C (10/1000 ps) Ppp 150 W
Solder temperature (10 seconds maximum) Tsp 260 °C
Steady state (average) power at Tp = 25 °C Pmav) 1.0 w
Thermal resistance junction to ambient Roja 150 °C/W
Note:

1. Steady-state power ratings with reference to ambient are for PC boards where thermal
resistance from mounting point to ambient is sufficiently controlled where Tjax) is not
exceeded.

1.1. Mechanical and Packaging

+ Case: Hermetically sealed voidless hard glass with tungsten slugs

« Terminals: Axial-leads are tin/lead or RoHS compliant matte/tin plating over copper

+ Marking: Body paint and part number

+ Polarity: Cathode band

* Mounting: Any position

+ Tape and Reel Option: Standard per EIA-296

+  Weight: Approximately 340 milligrams

+ See Package Dimensions
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2. Part Nomenclature
Figure 2-1. Part Nomenclature

MQ 1N8147  (e3)

Reliability Level | RoHS Compliance

Blank = Commercial e3 = RoHS compliant
MQ (reference JAN) Blank = non-RoHS compliant

MX (reference JANTX)
MV (reference JANTXV)
MS (reference JANS)

Type number
(see Electrical Characteristics
table)

2.1. Symbols and Definitions

Table 2-1. Symbols and Definitions

C Capacitance: The capacitance between the two terminals of the device.

Ip Maximum Standoff Current: The maximum current that will flow at the specified voltage and temperature.
I Blocking Leakage Current: The current through the device at the rated inverse blocking voltage (Vyyg).

Ppp Peak Pulse Power: The peak power dissipation resulting from the peak pulse current Ipp.

Vier) Breakdown Voltage: The voltage the device will exhibit at a specified current (Igg).

Ve Maximum clamping voltage at specified Ipp (peak pulse current) at the specified pulse conditions.

Vwis Inverse Blocking Voltage: The maximum-rated value of dc or peak blocking voltage in the inverse direction.
Vivm Working Peak Voltage: The maximum peak voltage that can be applied over the operating temperature

range. This is also referred to as standoff voltage.
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3. Electrical Characteristics

Table 3-1. Electrical Characteristics at Ty = 25 °C Unless Otherwise Noted
Blocking
Leakage
Current

(h)

TN8147  6.46 10 5.0 500 11.5 13.0 0.057 4 300 1
1N8148  7.13 10 6.0 100 121 12.4 0.061 4 300 1
1N8149  7.79 10 6.8 20 12.8 11.7 0.065 4 300 1
1N8150  8.65 1 7.5 10 13.5 11.1 0.068 4 300 1
TN8151 9.5 1 8.5 10 14.5 10.3 0.073 4 300 1
1N8152 10.4 1 9 5 15.6 9.62 0.075 4 300 1
TN8153 114 1 10 1 16.9 8.88 0.078 4 300 1
1N8154 124 1 11 1 18.2 8.24 0.081 4 300 1
TN8155 13.8 1 12 1 20.2 7.42 0.084 4 300 1
TN8156  15.2 1 13 1 22.3 6.73 0.086 4 300 1
1N8157 17.1 1 15 1 25.1 5.98 0.088 4 300 1
TN8158 19 1 17 0.5 27.7 5.42 0.09 4 300 1
TN8159  20.9 1 18 0.5 30.5 4.92 0.092 4 300 1
TN8160  22.8 1 20 0.5 333 4.5 0.094 4 300 1
TN8161  25.7 1 22 0.5 37.4 4.01 0.096 4 300 1
TN8162  28.5 1 25 0.5 41.6 3.6 0.097 4 300 1
TN8163 31.4 1 28 0.5 45.7 3.28 0.098 4 300 1
1N8164 34.2 1 30 0.5 49.9 3.01 0.099 4 300 1
TN8165  37.1 1 33 0.5 53.6 2.8 0.1 4 300 1
1N8166  40.9 1 36 0.5 59.1 2.54 0.101 4 300 1
1N8167  44.7 1 40 0.5 64.6 2.32 0.101 4 300 1
TN8168  48.5 1 43 0.5 70.1 2.14 0.102 4 300 1
TN8169  53.2 1 47 0.5 77 1.95 0.103 4 300 1
1N8170  58.9 1 53 0.5 85.3 1.76 0.104 4 300 1
TN8171  64.6 1 58 0.5 93.7 1.6 0.104 4 300 1
1N8172 713 1 64 0.5 103 1.45 0.105 4 300 1
1N8173  77.9 1 70 0.5 113 1.32 0.105 4 300 1
1N8174  86.5 1 75 0.5 125 1.2 0.105 4 300 1
TN8175 95 1 82 0.5 137 1.09 0.106 4 300 1
1N8176 104 1 94 0.5 152 0.98 0.107 4 300 1
TN8177 114 1 100 0.5 168 0.89 0.107 4 300 1
1N8178 124 1 110 0.5 183 0.82 0.107 4 300 1
TN8179 138 1 120 0.5 208 0.72 0.108 4 300 1
1N8180 152 1 130 0.5 225 0.67 0.108 4 300 1
TN8181 171 1 150 0.5 261 0.57 0.108 4 300 1
1N8182 190 1 170 0.5 294 0.51 0.108 4 300 1
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4. Graphs

Figure 4-1. Peak Pulse Power vs. Pulse Time

10

-
o

Peak Pulse Power (Pep) kW

0.1

0.001 0.01 0.1 1.0
Pulse time (tp) ms to 50% Decay Point

Figure 4-2. 10/1000 ps Current Impulse Waveform
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Figure 4-3. Derating Curve
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4.1. Schematic Applications

The TVS low capacitance device configuration described in this data sheet is shown in the following
left figure involving a TVS and a unique diode in series and opposite direction. For bidirectional low
capacitance TVS applications, use two low capacitance TVS devices as described in this data sheet in
anti-parallel as shown in the following right figure. This will result in twice the capacitance of the left

figure specified in this data sheet.

Figure 4-4. Low Capacitance TVS

Cathode >
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Figure 4-5. Bidirectional Configuration (Two Low
Capacitance TVS Devices in Anti-Parallel Configuration)
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5. Package Dimensions

Figure 5-1. Package Dimensions

LL——fet— B —et——————— [_[_4—‘
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P I

Dimensions Notes

D [ [V [

BD 0.060 0.085 1.52 2.16 3
BL 0.106 0.175 2.69 4.45 —
LD 0.028 0.032 0.71 0.81 —
LL 0.800 1.300 20.32 33.02 —
LU — 0.050 — 1.27 4
Notes:

1. Dimensions are in inches.

2. Millimeters are given for general information only.

3. Dimension BD shall be measured at the largest diameter.

4. Dimension LU lead diameter uncontrolled in this area.

5. In accordance with ASME Y14.5M, diameters are equivalent to ®x symbology.

5.1. Pad Layout

Figure 5-2. Pad Layout

[ |
| i Ea|

A 0.288 732
' B 0.070 1.78
= - C C 0.155 3.94

Note:

1. If mounting requires adhesive separate from the solder, an additional 0.080 inch diameter
contact may be placed in the center between the pads as an optional spot for cement.
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6. Revision History
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

A 05/2025 Initial revision.
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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: 979-8-3371-1285-5

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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