Using the |PC Temperature Charts

This data is being offered here as a public service. UltraCAD Design Inc. makes no repre-
sentation whatsoever asto the accuracy and/or validity of this data and accepts no respon-
sibility whatsoever for anyone's use of it. See other UltraCAD publications, available on
our web site, for limitations associated with this data.

The IPC temperature charts are published as Figure 6-4 in IPC—-2221, “General Standard on Printed
Board Design.” The Figureisreprinted on page 2.

Thefirst observation to be made is that the curves and axes do not line up exactly. Thisisnot aprob-
lem in scanning the charts or in reproducing them here! It isaresult of the now recognized fact that the
originals have been long | ost and these copies have been recopied, rescanned, and redrawn countless
times during the last 40+ years! It isremarkable (and atestimony to the care that has always been
taken) that they are still asfaithful to the originals asthey are! Thereis arenewed effort underway by
the IPC and interested parties in updating the charts. UltraCAD is proud to be making a small contribu-
tionin thiseffort.

Thefigureis organized as three separate, but coordinated charts. The middle one (Figure B) relatesto
the dimensions of the trace. Y ou use this chart to determine the cross-sectional area of the trace. The
other two charts (Figure A for external traces and Figure C for internal traces) provide the trace/
temperature relationship as afunction of the cross sectional area (either already known or as deter-
mined from Figure B.)

For example, using Figure B (page 3), if the trace is 100 mils wide (left axis) and 2 Oz. thick, you can
move right from the left axis from 100 milsto the line labeled 2 Oz., then at that intersection drop the
line from there to the horizontal axisto find the cross-sectional area. In thisillustration, the cross-
sectional areais 250 sg. mils.

Continuing the illustration on page 3, extend the line up to Figure A where it crosses the curves. Y ou
can now determine the temperature rise of the trace (the individual curves) as afunction of the current
through the trace (left axis.) For example, if the current through the traceis 7 Amps, the temperature of
the trace is expected to rise about 10° C above the ambient temperature. If the current through the trace
is (almost, not quite) 20 Amps, the temperature of the trace is estimated to rise 100° C above the ambi-
ent temperature. If, for example, we wanted to know what current would cause a 20° rise in tempera-
ture (above the ambient temperature) for this 100 mil wide, 2 Oz. trace, draw aline (green, in thisillus-
tration) from the intersection to the left axis to find approximately 10 Amps.

If you want to determine the required trace dimensions for a given temperature rise, proceed in the op-
posite manner. For example, suppose you wanted to know the required trace width for an external 1
Oz. trace carrying 5 Amps with an allowable 30° temperature rise above the ambient temperature. Find
the intersection of 5 Amps and the 30° C curve on Figure A (blueline), drop that down to the 1 Oz.
trace curve on Figure B, and determine that you need a trace with an approximate 60 mil width (‘or an
approximate 80 sguare mil cross-sectional area.)

Thisillustrates the general approach to using these charts. For internal traces, use the identical proce-
dures but drop the line to Figure C (instead of Figure A).

Clean, expanded charts are provided on pages 4 and 5.
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(For use in determining current carrying capacity and sizes of etched
copper conductors for various temperature rises above ambient.)
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Figure C Internal Conductors

Figure 6-4 Conductor thickness and width for internal and external layers



CURRENT IN AMPERES

CONDUCTOR WIDTH IN INCHES

(For use in determining current carrying capacity and sizes of etched
copper conductors for various temperature rises above ambient.)
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CURRENT IN AMPERES

CONDUCTOR WIDTH IN INCHES

(For use in determining current carrying capacity and sizes of etched

copper conductors for various temperature rises above ambient.)
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CONDUCTOR WIDTH IN INCHES

CURRENT IN AMPERES
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