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Welcome back, fellow FET enthusiasts to part three of the "Understanding MOSFET Data Sheets" blog series! 
Today I’ll be talking about MOSFET current ratings and how they’re not real. Ok, so maybe a better way to put 
it is just that they are not measured the way that parameters like RDS(ON) and gate charge are determined, but 
rather, they are calculated, and can be arrived at in many different ways. Note that if you are more of a visual 
learner, you can watch the video "Understanding MOSFET data sheets - current ratings".

For instance the “package current rating” of the FET is for the most part, independent of ambient temperature, 
and is a function of the internal connections between the silicon die and the plastic package. Exceeding this 
value does not immediately guarantee that the FET will die, so much as prolonged use above this limit will begin 
to reduce the lifetime of the device. Failure mechanisms above this limit include but are not limited to wire fusion, 
thermal degradation of the molding compound, and issues cause by electromigration stresses.

Then there is what we consider the “silicon limit,” usually specified by holding the case temperature to 25˚C. 
This condition basically assumes an ideal heat sink, as only the junction to case thermal impedance is used 
to calculate the max power the device can handle (shown in equations Figure 1 and Figure 2 below). In other 
words, RθCase-to-Ambient is assumed to be zero, not a very practical condition in application, such that this current 
rating is best thought of as a figure of merit that accounts for both the RDS(ON)  and thermal impedance of the 
device.

Figure 1. (1)

Figure 1. (2)

As an example, below in Figure 3a and 1b are the respective absolute maximum ratings tables appearing on 
the front page of the datasheet for the CSD18536KCS and the CSD18535KCS 60V TO-220 MOSFETs. Both 
of the devices are package limited to 200A, but because the CSD18536KCS has lower RDS(ON)  and thermal 
impedance, it has a higher silicon limit of 349A, indicating that it should run cooler than the CSD18535KCS when 
handling the same amount of continuous current. We still would not recommend ever operating these devices 
over 200A for any long duration of time. In the FET world, that means any current pulse longer than 100ms, 
above which can basically be considered DC.
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Figure 1. A: CSD18535KCS Absolute Maximum Ratings Table

Figure 2. B: CSD18536KCS Absolute Maximum Ratings Table

Some QFN datasheets also include a third continuous current, which is calculated with the exact same 
methodology as the silicon limit, but as a function of the measured RθJA of the device as called out in a 
footnote below the table. Using RθJA instead (typically 40˚C/W for a standard SON5x6) to calculate the max 
power assumes that in application, a QFN can really only handle around about 3W of power. Therefore, this 
calculation yields a somewhat more practical DC current limit for a QFN device not exposed to any heat sink or 
other cooling mechanism.

In part four of “Understanding MOSFET data sheets,” I will provide a similar analysis for the pulsed current 
rating, IDM,  and show how this ties in to the other parameters on the datasheet, including the SOA. In the 
meantime, watch a video "NexFET™:Lowest Rdson 80 and 100V TO-220 MOSFETs in the World" and consider 
one of TI’s NexFET power MOSFET products for your next design. And for more on FET thermal constraints and 
currents,

www.ti.com

2 Understanding MOSFET Data Sheets, Part 3 - Continuous Current Ratings SSZTCP0 – MAY 2015
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/pwr-dcs-mosfet-CSD19535KCS-pf-pwrhouse-20150525-en
http://www.ti.com/pwr-dcs-mosfet-CSD19536KCS-pf-pwrhouse-20150525-en
https://e2e.ti.com/controlpanel/blogs/posteditor.aspx?SelectedNavItem=Posts&WeblogID=359&WeblogPostID=667475
https://www.ti.com/video/3881436844001
http://www.ti.com/power-management/mosfet/overview.html?DCMP=pmp-mosfet&HQS=mosfet
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTCP0
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTCP0&partnum=BQ51025


IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

