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Highest Performance, Highest Reliability GaN

72 mQ SuperGaN FET
Outperforms 50 mQ e-mode

We took a 280 W GaN gaming laptop charger
and dropped in pin-to-pin compatible
SuperGaN® devices, replacing the
paralleled TSMC e-mode GaN

devices shipped in the adapter.

Notable SuperGaN performance and
long-term reliability advantages prove that power
systems deploying Transphorm GaN can deliver
higher power with longer end product lifecycles.

Test Profile

Product: 280 W power adapter
Topology: PFC (DCM/CrM), LLC
Original GaN:  TSMC e-mode HEMTs (x2)

On-Resistance:
GaN Package:

Drop-in GaN:
On-Resistance:
GaN Package:

50 mQ
PQFN 8x8

SuperGaN FETs (x2)
72 mQ

PQFN 8x8 with reduced drive

circuit passive count

The Big Picture: Transphorm GaN Outperforms and Is More Reliable than TSMC e-mode GaN

A primary factor driving GaN adoption is its
inherent promise of higher power efficiency.
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Analysis of the competitive devices in the same
in-production laptop charger demonstrates that
SuperGaN FETs deliver higher efficiency than the
alternative TSMC e-mode GaN HEMTs.* [Figure 1]
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Further analysis will also show SuperGaN FETs
proving more reliable than e-mode devices.
[Figure 2]

However, let’s first identify where the
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performance differs.

Figure 1: 280 W Razer power adapter performance results using 90 V,

What Drives the SuperGaN Platform’s Higher Efficiency?

Analysis shows a major discrepancy between the competing GaN solutions’ operating temperatures. SuperGaN clearly

demonstrates an advantage. [Figure 2]
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Figure 2: Paralleled devices Q1 and Q2 with an input voltage of 115V, @ 280 W

*Reference hereafter to “e-mode”, “e-mode GaN”, “e-mode device”, etc. in document refers to
tested 50 mQ TSMC e-mode HEMT.
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Datasheet and die size investigations indicate
that the SuperGaN and e-mode devices offer 18

o . 16
similar die size and C . output energy losses (E_.). .
With the similar die sizes, the coefficient o
of junction-to-case thermal resistance 310
(RthiC) will also be similar—resulting in similar g 8
heat spreading. g
The devices’ E . shown in Figure 3 indicate “
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that output losses are also similar. Switching ,
waveforms observed also verify this. 0 100 200 300 400 500 600
With gate drive losses also being negligible, Vdd [V]
logic then suggests the temperature difference — TPH SUpErGaN [72 mONM] e TSMC e-mode [50 mOhM]
is caused by conduction losses (on-resistance).

Figure 3: Typical COSS Stored Energy (E__) according to datasheet specs.
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SuperGaN Advantage: On-Resistance Performance Over Temperature and Voltage

The adapter system operates with a standard gate drive the higher temperature threats identified in Figure 2.

output voltage of 0 to 13 V. . .
The existence of these higher TSMC e-mode thermals are

The e-mode devices are level shifted to -0.07 to 5.1 V. independently verified in IEEE-published research.! That re-
However, Figure 4 shows that they are still not fully port states that TSMC e-mode can result in a 3.72x increase
optimized at 5.1 V. This is likely an intentional design over typical on-resistance values based on temperature
feature used to provide headroom between the 5.1V and voltage operation. Taking this into account, the e-mode
V. and the VG(max) of 7 V to avoid causing device failure. device’s on-resistance can be as high as 186 mQ [Figure 4],
While the reasoning is an assumption, the design feature which is 58 mQ higher than the published datasheet metric.

suggests acknowledgement of and accommodation for
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Figure 4: At 5 V, e-mode’s assumed dynamic on-resistance Figure 5: SuperGaN’s guaranteed dynamic on-resistance hicher devi liabili
far exceeds what’s expected per datasheet. is similar to Si MOSFET at 150°C. igher device reliability.
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