5,000 Watt Transient Voltage Suppressor (TVS) Protection :
Device Data Sheet @ MICROCHIP

Product Overview

This Transient Voltage Suppressor series of 5KP5.0Ae3-5KP250CAe3 offers commercial RoHS compliance along
with bidirectional options. This device has the ability to clamp dangerous high voltage, short term transients
such as those caused by directed or radiated electrostatic discharge phenomena before entering sensitive
component regions of a circuit design. Response time of clamping action is virtually instantaneous. As a

result, they may also be used effectively for protection from ESD or EFT per IEC61000-4-2 and IEC61000-4-4

or for inductive switching environments and induced RF. They can also be used for protecting other sensitive
components from secondary lightning effects per IEC61000-4-5 and class levels defined herein.

Features
+  Available in both unidirectional and bidirectional configurations Figure 1. P600 Package
* Suppress transients up to 5,000 watts at 10/1000 ps. (See Figure

4-1)

+ Moisture classification is level 1 with no dry pack required per
IPC/JEDEC J-STD-020B

*  RoHS compliant
Applications/Benefits
+ Available in working standoff voltage (V\ywm) range 5.0 to 250 volts

+ Economical axial-lead plastic encapsulated TVS series for thru-
hole mounting

+  Protection from switching transients and induced RFI
+ Fast Response with less than 5 ns turn-on time

+  Compliant to IEC 61000-4-2 and IEC 61000-4-4 for ESD and EFT
protection respectively

+ Secondary lightning protection per IEC61000-4-5 with 42 ohms
source impedance:
Class 1, 2, 3, 4: 5KP5.0 to 5KP110CA

Class 5: 5KP5.0 to 5KP110CA (short distance)
Class 5: 5KP5.0 to 5KP36CA (long distance)

+ Secondary lightning protection per IEC61000-4-5 with 12 ohms
source impedance:
Class 1 and 2: 5KP5.0 to 5KP110CA M5KP5.0A - M5KP110CA

Class 3: 5KP5.0 to 5KP78CA
Class 4: 5KP5.0 to 5KP40CA

Also available in:
Case 5A (DO-204AR) package
(hirel plastic axial-leaded)

+ Secondary lightning protection per IEC61000-4-5 with 2 ohms
source impedance:
Class 2: 5KP5.0 to 5KP70CA

Class 3: 5KP5.0 to 5KP36CA
Class 4: 5KP5.0 to 5KP18CA


https://ww1.microchip.com/downloads/aemDocuments/documents/HRDS/ProductDocuments/DataSheets/rf01010_rb.pdf
https://microchip.com
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1. Maximum Ratings

Table 1-1. Maximum Ratings at 25°C Unless Otherwise Specified

Parameters/Test Conditions Symbol

Junction and Storage Temperature Tyand Tsrg -55to +150 °C
Thermal Resistance, Junction to Lead at 0.375 inch RejL 8.0 °C/W
(9.5 mm) lead length from body

Thermal Resistance, Junction to Ambient Reja 40 °C/W
Peak Pulse Power Dissipation 10/1000 ps Ppp 5000 W
Rated Average Power Dissipation at T, = 75°C Pmav) 8.0 W
0.375 inch (9.5 mm) from body("

Surge Peak Forward Current®? Iesm 500 A
Solder Temperature at 10 seconds — 260 °C
Notes:

1. When mounted as shown in Figure 4-5.
2. Measured on 8.3 ms single half sine-wave or equivalent square wave, duty cycle = 4 pulses per
minute maximum.
1.1. Maechanical and Packaging
+ Case: Void-free transfer molded thermosetting epoxy body meeting UL94V-0

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

+ Marking: Manufacturer, date code, part number, polarity and tolerance suffixes

+ Polarity: For unidirectional types the color band denotes the cathode, which is positive with
respect to the anode under normal TVS operation.

+ Tape and Reel Option: Standard per EIA-296 (add “TR" suffix to part number). Consult factory for
quantities.

+  Weight: Approximately 2.1 grams
+ See 5. Package Dimensions
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2. Part Nomenclature

Figure 2-1. Part Nomenclature

5K P 6560 C A e3

5 Kilowatt Rating RoHS Compliant
Encapsulated Plastic Voltage Tolerance
Package A = 5% tolerance level
Stand-off Voltage Rating Polarity
(see Electrical Characteristics C = Bi-directional
table) Blank = Unidirectional

2.1. Symbols and Definitions

Table 2-1. Symbols and Definitions

Qy(BR)

Vier)
Ve

Vwm

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.

Total Capacitance: The total small signal capacitance between the diode terminals of a complete device.
Standby Current: The current through the device at rated stand-off voltage.

Surge Peak Forward Current: The forward current including all nonrepetitive transient currents but excluding all
repetitive transients (ref JESD282-B).

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.

Peak Pulse Power. The rated random recurring peak impulse power or rated nonrepetitive peak impulse power.
The impulse power is the maximum-rated value of the product of Ipp and V.

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

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.

Working Standoff Voltage: The maximume-rated value of dc or repetitive peak positive cathode-to-anode voltage
that may be continuously applied over the standard operating temperature.
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3. Electrical Characteristics

Table 3-1. Electrical Characteristics (T, = 25 °C Unless Otherwise Stated)
Breakdown

Voltage™ Working | Maximum ) Maximym Maximum
Vg, at Iy Stand- Off | Standby Maximum Clamping Tempe_rature
Test Voltage Current® Ip| Peak Pulse | Voltage V¢ | Coefficient Of
Current It atVywm | Current@ [pp at lpp V(gr) Qv(BR)
Devce Number L L i e o L e Lo e

5KP5.0(C)Ae3 5000 543 0.057
5KP6.0(C)Ae3 6.67 7.37 50 6 5000 485 10.3 0.061
5KP6.5(C)Ae3 7.22 7.98 50 6.5 2000 446 11.2 0.065
5KP7.0(C)Ae3 7.78 8.6 50 7 1000 417 12 0.068
5KP7.5(C)Ae3 8.33 9.21 5 7.5 250 388 12.9 0.073
5KP8.0(C)Ae3 8.89 9.83 5 8 150 368 13.6 0.075
5KP8.5(C)Ae3 9.44 10.4 5 8.5 50 347 14.4 0.078
5KP9.0(C)Ae3 10 11.1 5 9 20 325 15.4 0.081
5KP10(C)Ae3 1.1 12.3 5 10 15 294 17 0.084
5KP11(C)Ae3 12.2 13.5 5 11 10 275 18.2 0.086
5KP12(C)Ae3 13.3 14.7 5 12 5 251 19.9 0.088
5KP13(C)Ae3 14.4 15.9 5 13 2 233 21.5 0.09
5KP14(C)Ae3 15.6 17.2 5 14 2 216 23.2 0.092
5KP15(C)Ae3 16.7 18.5 5 15 2 205 24.4 0.094
5KP16(C)Ae3 17.8 19.7 5 16 2 192 26 0.096
5KP17(C)Ae3 18.9 20.9 5 17 2 181 27.6 0.097
5KP18(C)Ae3 20 22.1 5 18 2 171 29.2 0.098
5KP20(C)Ae3 22.2 24.5 5 20 2 154 32.4 0.099
5KP22(C)Ae3 24.4 26.9 5 22 2 141 35.5 0.1

5KP24(C)Ae3 26.7 29.5 5 24 2 129 389 0.101
5KP26(C)Ae3 28.9 31.9 5 26 2 119 421 0.101
5KP28(C)Ae3 31.1 34.4 5 28 2 110 45.4 0.102
5KP30(C)Ae3 333 36.8 5 30 2 103 48.4 0.103
5KP33(C)Ae3 36.7 40.6 5 33 2 93.8 53.3 0.104
5KP36(C)Ae3 40 44.2 5 36 2 86.1 58.1 0.104
5KP40(C)Ae3 44.4 49.1 5 40 2 77.5 64.5 0.105
5KP43(C)Ae3 47.8 52.8 5 43 2 72 69.4 0.105
5KP45(C)Ae3 50 55.3 5 45 2 68.8 72.7 0.106
5KP48(C)Ae3 53.3 58.9 5 48 2 64.6 77.4 0.106
5KP51(C)Ae3 56.7 62.7 5 51 2 60.7 82.4 0.107
5KP54(C)Ae3 60 66.3 5 54 2 57.4 87.1 0.107
5KP58(C)Ae3 64.4 71.2 5 58 2 53.4 94 0.107
5KP60(C)Ae3 66.7 73.7 5 60 2 51.7 97 0.108
5KP64(C)Ae3 71.1 78.6 5 64 2 48.5 103 0.108
5KP70(C)Ae3 77.8 86 5 70 2 44.2 113 0.108
5KP75(C)Ae3 83.3 92.1 5 75 2 41.3 121 0.108
5KP78(C)Ae3 86.7 95.8 5 78 2 39.7 126 0.108
5KP85(C)Ae3 94.4 104 5 85 2 36.5 137 0.108
5KP90(C)Ae3 100 111 5 90 2 34.2 146 0.11
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Table 3-1. Electrical Characteristics (T, = 25 °C Unless Otherwise Stated) (continued)
Breakdown

Voltage("

V(BR) at IT

Working | Maximum Maximum Maximum
Stand- Off | Standby Maximum Clamping | Temperature

Test Voltage Current® Ip| Peak Pulse | Voltage V¢ | Coefficient Of

Current IT V at VWM Current(? |pp at |pp V(BR) Cy(BR)
Device Number | in | Wax_ | mA | Voits | pA | Amps | Voits | %rC |

5KP100(C)Ae3 111 123 5 100 2 30.9 162 0.11
5KP110(C)Ae3 122 135 5 110 2 28.2 177 0.11
5KP120(C)Ae3 133 147 5 120 2 26.4 193 0.11
5KP130(C)Ae3 144 159 5 130 2 24.4 209 0.11
5KP150(C)Ae3 167 185 5 150 2 21 243 0.11
5KP160(C)Ae3 178 197 5 160 2 19.7 259 0.11
5KP170(C)Ae3 189 209 5 170 2 18.5 275 0.11
5KP180(C)Ae3 200 221 5 180 2 17.5 292 0.11
5KP190(C)Ae3 211 233 5 190 2 16.5 310 0.11
5KP200(C)Ae3 222 246 5 200 2 15.5 329 0.11
5KP210(C)Ae3 233 258 5 210 2 14.6 349 0.11
5KP220(C)Ae3 244 270 5 220 2 13.7 371 0.11
5KP250(C)Ae3 277 306 5 250 2 12 425 0.11
Notes:

1. V(gr)measured after It applied for 300 ps, It = square wave pulse or equivalent.
2. Surge current waveform per Figure 4-3 and derated per Figure 4-2.
3. For bidrectional types with Vi of 30 volts and less, the Ip limit is doubled.
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4. Graphs

Figure 4-1. Peak Pulse Power Rating Curve

5KP5.0Ae3-5KP250CAe3
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Figure 4-2. Pulse Derating Curve
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Figure 4-3. Pulse Waveform for 10/1000 us Exponential Surge
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Figure 4-4. Typical Junction Capacitance
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Figure 4-5. Steady State Power Derating Curve
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Figure 4-6. Maximum Non-Repetitive Forward Surge Current
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5. Package Dimensions

Figure 5-1. Package Dimensions

~ Inch Millimeters
* oim. [ | o | in | o
LL 0.750 — 19.05 —
BL 0.340 0.360 8.645 9.135
BD LL BD 0.340 0.360 8.645 9.135
LD 0.047 0.053 1.194 1.346

BL
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6. Revision History

A 9/2025 Initial version created in the Microchip template. Legacy document number is RFO1010.
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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: 979-8-3371-2028-7

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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