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About this document 

Scope and purpose 

This application note provides a comprehensive introduction to Infineon’s latest OptiMOS™ 7 40 V trench power 
MOSFET technology and highlights the benefits it delivers for AI power conversion and switching applications. 

Intended audience 

The intended audience for this document includes design engineers, technicians, students, and developers of 
electronic systems. 

Keypoints 

• Explains how OptiMOS™ 7 40 V switching optimized MOSFET technology addresses efficiency and power 

density challenges in AI power conversion systems 

• Describes hard-switching and soft-switching converter requirements, highlighting the impact of RDS(on), QOSS, 

and gate charge on performance 

• Demonstrates the benefits of source-down packaging and application-optimized silicon technology for 

thermal management and high-current operation 

• Presents benchmarking results across SHSC, ZSC, and HVIBC topologies to evaluate efficiency, power loss, 
and thermal performance improvements 

• Compares OptiMOS™ 7 40 V and OptiMOS™ 6 MOSFETs, showing enhancements for high-frequency soft-

switching applications and low-voltage gate drive operation 

About this product family 

Product family 

Infineon’s OptiMOS™ power MOSFETs provide high-performance operation with increased efficiency, power 
density, and cost-effectiveness. With ultra-low RDS(on) and low gate charge for high switching frequency, they are 

well suited for a wide range of applications. 

Target applications 

• Intermediate bus conversion - Artificial intelligence and high-performance computing 

• Industrial power supplies 

• Server 

• Telecom 

• Information and communication technologies 

  

http://www.infineon.com/
https://www.infineon.com/products/power/mosfet/n-channel/optimos-strongirfet/optimos-7
https://www.infineon.com/applications/information-communication-technologies/hyperscale-computing
https://www.infineon.com/application/industrial-power-supplies
https://www.infineon.com/application/server-power-supply
https://www.infineon.com/applications/information-communication-technologies/telecommunication-infrastructure/telecom-ac-dc-power-converters
https://www.infineon.com/applications/information-communication-technologies/telecommunication-infrastructure/telecom-ac-dc-power-converters
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1 Portfolio: OptiMOS™ 7 40 V switching optimized MOSFET 

Infineon’s OptiMOS™ 7 switching optimized MOSFET family presents “switching optimized” discrete power 
MOSFETs, ideally suited for power conversion in AI and SMPS DC-DC converters. 

The OptiMOS™ 7 40 V portfolio offers low on-state resistance (RDS(ON)) with standard package options like PQFN 

3.3 × 3.3 and SuperS08 5 × 6 dual side cooling. 

This new family is optimized for GaN device compatibility by enabling a very low RDS(ON)max at VGS of 4.5 V. 

 
Figure 1 OptiMOS™ 7 40 V portfolio: RDS(on),max values and package variants 
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2 Introduction and motivation: OptiMOS™ 7 40 V MOSFET 

2.1 Introduction: AI power consumption  

The rapid growth of digital technologies has led to a significant increase in data center energy consumption in 
recent years, driven by the increasingly widespread use of cloud computing, big data analytics, and artificial 

intelligence. This trend is expected to continue in the coming years, with studies suggesting an exponential 

increase in global data center energy consumption, as shown in Figure 2. 

 
Figure 2 Single-processor power demand over time [1] 

As a result, improving the operational efficiency of data centers has become increasingly important. 

Consequently, continued innovation in technologies that enable more efficient data centers are crucial. 

As a semiconductor company, Infineon is committed to advancing both decarbonization and digitalization. By 

developing and delivering energy-efficient semiconductor solutions, Infineon helps data centers reduce their 

environmental impact while maximizing system performance. 

A general-purpose power MOSFET technologies are no longer sufficient to meet the demands of the  

next-generation power conversion systems. Therefore, an application-optimized approach is required, as 
discussed in the following sections. 

2.2 OptiMOS™ 7 application optimized – hard switching vs. soft switching 

One of the key challenges in modern data centers is to transport power from the grid to the GPU with maximum 
efficiency. The 48 V ecosystem is now the standard for reducing distribution losses. To maximize performance, 
optimization has evolved beyond general-purpose MOSFET technologies towards solutions specific to 
intermediate bus converter (IBC) topologies, focusing on two main approaches based on the switching mode of 

operation. 

• Hard-switching topology (HSW) refers to a specific type of converter that uses a ‘hard switching’ 
technique, a method where the MOSFET (or a switch in general) is turned on and off abruptly, causing a 
shared presence of current and voltage within the MOSFET. In this type of topology, the current and the 

voltage overlap in the control MOSFET causing switching losses. Further, it can cause EMI distortions. The 
advantage of this type of topology is that the output voltage can be regulated in a simple way with least 

number of components. The switching losses increase with switching frequency, typically limiting the 
frequency to below 300 kHz to 400 kHz 
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• Soft-switching topology (SSW) refers to a specific type of converter that uses a ‘soft-switching’ technique, 
a method in which there is no overlap of current or voltage during switching. This is achieved by keeping 

either the voltage across the switch and the current through the switch at zero during the switching 
transition. The two main types are: 

− Zero voltage switching (ZVS), the MOSFET turns on when the voltage is approximately zero. Normally 
obtained by magnetizing current 

− Zero current switching (ZCS), the MOSFET turns off when the current is approximately zero. Normally 

obtained using a resonance converter 

This technique helps to reduce or eliminate switching losses and EMI effect, while also minimizing voltage 
overshoot and ringing effect. As a result, it enables operation at switching frequencies above 1 MHz. In contrast, 

these converters are unregulated or semi-regulated and generally operate with a fixed conversion ratio (4:1, 
6:1, or 8:1). 

2.2.1 High frequency soft-switching applications 

As explained above, in a soft-switching technology, the switching frequency can be increased due to the lack of 

switching losses. This allows the magnetic components to be optimized by reducing the core volume, thereby 
increasing power density. 

The switching period can be divided into two parts: active-time and dead-time.  

• Active-time is the period during which the MOSFET is in the ON state and conducting current. For the same 
amount of energy transferred, the shorter the active-time (resulting from a higher switching frequency), the 
higher the current value and, consequently, the greater the conduction losses 

• Dead-time is the time required to complete ZVS, thus avoiding cross conduction between MOSFETs with 

different phases 

 

Figure 3 Effect of reduced switching period on current at constant dead-time  

To achieve ZVS, when the MOSFET transitions from the OFF state to the ON state, its COSS must first be 

discharged (that is, zero voltage between the drain and source). Only then can the MOSFET be turned ON. In 

topologies such as HSC or ZSC, the total QOSS of the MOSFETs affects both the required dead-time and the 

magnetizing current. The magnetizing current stores energy during the ON phase and releases it during the 

dead-time interval, providing a constant current that charges and discharges the COSS capacitors. A higher 

magnetizing current enables faster discharge of the COSS capacitors, but it also increases inductor losses and 

temperature. Reducing the magnetizing current leads to reduction of core losses and can help to reduce the 

core volume. As frequencies increase, the trade-off between capacitance, magnetizing current, and dead time 

becomes critical. 
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3 Technical considerations for enhancing data center energy 

supply 

As the power demands of data centers continue to increase, more efficient and compact power conversion 
solutions are required to enable substantial growth of capacity. However, this trend has created a trade-off 
challenge. On one hand, reducing converter size makes it increasingly difficult to dissipate the power losses 

effectively. On the other hand, converters with higher power density are desired to reduce the form factor in the 
system or increase output power while maintaining the same size.  

Three main aspects can be identified for increasing power density: topology, packaging, and technology. 

3.1 Topology: Requirements for power MOSFET technology and packaging 

State-of-the-art power converters have already reached exceptional levels of efficiency, and further 
improvements are increasingly constrained by physical limitations and design requirements. New converter 

topologies are required to overcome the challenge of increasing power density while reducing form factor and 
maintaining or improving full-load efficiency within temperature limits. A possible solution at the topology 
level is to increase the switching frequency, which enables the size reduction of magnetic components. This 
extra space can be used to redesign the MOSFET routing and PCB layout, allowing an optimization of the 

conduction losses or to improve the design of the magnetic windings integrated into the PCB. To fully use the 
potential of a given topology, the characteristics of the power MOSFET must align with the specific 

requirements of that topology to maximize full-load efficiency.  

3.2 Packaging: Source-down package 

Traditional data centers rely on a 48 V ecosystem, using intermediate bus converters (IBCs) to convert the bus 
voltage to 12 V or lower. In this distribution system, the conversion to lower voltages result in higher output 
currents. As data center power consumption continues to grow, current levels will increase accordingly, leading 

to higher conduction losses in the system. Furthermore, the high currents flowing through the PCB contribute 

to increased temperatures, which in turn raise the resistance of conductive paths and can trigger the thermal 

runaway effect. To mitigate this effect, techniques such as active cooling and MOSFET paralleling, and as 
previously discussed, higher switching frequencies are employed. However, these techniques require a 
package that delivers the best performance to allow for optimal thermal dissipation, optimal paralleling, and 

switching accuracy. 

In this scenario, source-down (SD) packages offer a better solution than traditional drain-down packages for 

the following reasons:  

• Bigger die: SD packages allow the use of the given footprint area in the most effecting way, resulting in a 

lower total RDS(ON) allowing for higher current handling or reduced conduction losses (and therefore lower 

heat generation) 

• Better thermal management: SD packages have a lower 𝑅𝑡ℎ𝐽𝐴
. These packages feature the dual-side cooling 

variant, which provides a thicker clip and full area contact to the drain for optimal heat transfer to the top 

• Greater layout flexibility: SD center-gate packages enable easy MOSFET parallelling and facilitate PCB 
interconnection, resulting in uniform current distribution 

• Reduced parasitic parameters:  

− SD packages have lower parasitic inductance (Ld + Ls is half that of drain-down packages and Lg is 
1/100th that of drain-down packages). This results in faster transient switching and a more robust 
connection to the driver 

− SD packages have lower package resistance, reducing the contribution of the 𝑅𝐷𝑆(𝑜𝑛) of the MOSFET 
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3.3 Technology: OptiMOS™ 7 40 V switching optimized 

Power trench silicon MOSFETs have achieved a high level of performance, making further advances 
increasingly challenging. Nevertheless, silicon remains a highly competitive solution for applications with 
breakdown voltages below 60 V, offering an optimal balance between cost and performance. Furthermore, 
silicon technology continues to provide significant opportunities for optimization and innovation. 

However, with silicon approaching its physical limits, wide-bandgap semiconductors such as GaN are emerging 
as promising alternative. It is important to note that, within the 48 V ecosystem (particularly in synchronous 
rectifiers (SR)), current management and distribution are key design considerations. This discussion regarding 

the further improvement of datacenter was intentionally divided into three distinct aspects, as topology, 
packaging, and technology are all critical and closely interconnected. Consequently, it is essential to integrate 

superior technology within an optimized package. [2].  

As mentioned in Section 2.2.1, selecting MOSFETs for IBCs requires balancing charges (QOSS QG) specifically to 

optimize dead-time against 𝑅𝐷𝑆(𝑜𝑛) to minimize conduction losses. In these topologies, MOSFETs with 

breakdown voltages below 60 V are typically used as synchronous rectifiers (SR). Because SRs are positioned 
near the output, they must handle high currents, and this might lead to elevated temperatures. 

Reducing temperature is a primary design goal, as the local maximum temperature on the board defines the 

compliance limit and, consequently, the maximum output power of the system. SRs can operate at very high 

temperatures; a common solution to mitigate this high temperature is paralleling MOSFETs, which shift the 

thermal bottleneck from the SRs to the magnetic components (inductor/transformer cores). The 175°C thermal 
specification of the technology (such as OptiMOS™ 7 technology) provides a valuable operating margin to 
operate at higher junction temperatures, facilitating a design shift toward greater output power and more 

compact power density. 

However, adding more MOSFETs conflicts with the original mentioned goal of increasing power density. 

Therefore, it is essential to use MOSFETs with lower 𝑅𝐷𝑆(𝑜𝑛) to reduce the total number of them. For instance, in 

an IBC using four SRs in parallel, a 33% reduction of 𝑅𝐷𝑆(𝑜𝑛) per MOSFET allows for a transition from four 

devices to three, freeing up 25% of the board space dedicated to SRs. 

Another method to increase power density is to raise switching frequency to reduce the form factor of the 
magnetics. In this scenario, it becomes crucial to maintain or reduce total MOSFETs charge in the system. The 
new MOSFET must offer similar or lower charges. 

For example, at a switching frequency of 200 kHz, a 50 ns dead-time accounts for 1% of the total period. At  
1.2 MHz, the same dead-time accounts for 6%. Since a typical period includes two dead times, the contribution 

rises from 2% at 200 kHz to 12% at 1.2 MHz. This clearly shows how deadtime and QOSS becomes a critical 

parameter in the design phase.  

Additionally, gate charge must be minimized, as higher switching frequencies lead to higher gate-driver power 
consumption. One way to reduce gate-driver power consumption is to reduce the voltage, for example, moving 

from 10 V to 6 V. To achieve this, it is important to prioritize the reduction of 𝑅𝐷𝑆(𝑜𝑛) at lower values of VGS.  

OptiMOS™ 7 MOSFETs feature lower VGS values due to a reduced Qgs . While a lower Qgs typically increases the 

Miller ratio, the OptiMOS™ 7 technology compensates by significantly reducing Qgd.This maintains a low Miller 

ratio, resulting in excellent induced turn-on ruggedness, as discusses in the next section. 

In conclusion, the goal for the new technology is to reduce the 𝑅𝐷𝑆(𝑜𝑛) of the MOSFET at low VGS while keeping 

the charges same as the previous generation. 
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3.3.1 OptiMOS™ 7 40 V induced turn-on ruggedness 

Induced turn-on in a MOSFET refers to an unintended condition where a MOSFET switches as a result of 
external factors, rather than a deliberate signal applied to its gate terminal. This occurs when a MOSFET turning 
off induces a voltage spike of transient on the gate of the control MOSFET (because of parasitic capacitances 
like the gate-to-drain capacitance, 𝐶𝑔𝑑). If this transient voltage exceeds the threshold voltage (𝑉𝐺𝑆𝑡ℎ), the 

MOSFET may spuriously turn on. Comparing OptiMOS™ 6 and OptiMOS™ 7 MOSFETs in Table 3, it is notable that 
the 𝑉𝐺𝑆𝑡ℎ of OptiMOS™ 7 40 V MOSFET is lower than that of the OptiMOS™ 6 40 V MOSFET, providing advantages, 

as described in Section 3.3. 

This technology allows the OptiMOS™ 7 40 V MOSFET to be used in hard-switching topologies while ensuring 

excellent transient behavior. To demonstrate this robustness, a buck converter circuit with the specifications 

shown in Figure 4 was used for testing. 

 
Figure 4 Buck converter and range of interest 

The OptiMOS™ 6 40 V BSZ018N04LS6 MOSFET is used on the high side of the converter, while the  
OptiMOS™ 7 40 V MOSFET under analysis is used on the low side. To evaluate its robustness against induced  

turn-on, two tests with different output currents were chosen: 𝐼𝑂𝑈𝑇= 5 A and 𝐼𝑂𝑈𝑇= 25 A. These conditions were 
selected because the OptiMOS™ 7 40 V MOSFET reaches a temperature of 60°C in the first case (reducing the 

𝑉𝐺𝑆𝑡ℎ by approximately 150 mV) and 115°C in the second case (reducing the 𝑉𝐺𝑆𝑡ℎ by about 400 mV), allowing 
the MOSFET to be tested under worst-case real-world conditions. 

 
Figure 5 Gate threshold temperature variation 
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Additionally, three OptiMOS™ 7 40 V MOSFET variants with different 𝑉𝐺𝑆𝑡ℎvalues were available. Two MOSFETs 
feature 𝑉𝐺𝑆𝑡ℎ  values of 1.4 V and 1.2 V, which fall within the specified datasheet range. The third MOSFET 

features a 𝑉𝐺𝑆𝑡ℎ of 1.0 V, which is below the minimum datasheet specification of 1.1 V, to illustrate the 
exceptional robustness. This specific OptiMOS™ 7 variant (though not commercially available) is used to 

demonstrate the induced turn-on ruggedness, even beyond its rated limits, offering a robust operation margin 
in applications with fast voltage transients. 

Table 1 40 V OptiMOS™ 7 MOSFET parameters 

# 
𝑹𝑫𝑺𝒐𝒏

 
𝐚𝐭 𝑽𝑮𝑺 = 𝟒. 𝟓 𝑽 

𝑹𝑫𝑺𝒐𝒏
 

𝐚𝐭 𝑽𝑮𝑺 = 𝟏𝟎 𝑽 

𝑽𝑮𝑺𝒕𝒉
 

𝐚𝐭 𝑰𝑫 = 𝟎. 𝟒𝟓 𝒎𝑨 

𝑸𝒈𝒔 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

𝑸𝒈𝒅 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

Miller ratio 

𝑸𝒈𝒅/𝑸𝒈𝒔 
𝑸𝒐𝒔𝒔 

𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

𝑸𝒈 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

 (mΩ) (mΩ) (V) (nC) (nC)  (nC) (nC) 

1 1.08 0.96 1 6.23 3.91 0.63 47.4 40.9 

2 1.12 0.67 1.19 7.12 4.01 0.56 46.4 40.7 

3 1.04 0.83 1.4 6.54 4.2 0.64 40.6 43 

Figure 6 shows that at both 60°C and 115°C, no induced turn-on occurs for any of the three curves. This 
demonstrates the exceptional robustness of this technology, even under elevated thermal conditions with 

impact on 𝑉𝐺𝑆𝑡ℎ, as shown in Figure 6. 

 
Figure 6 Inducted turn-on ruggedness: VDS and VGS waveform for different threshold voltage variants 
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4 OptiMOS™ 7 40 V 3.3 × 3.3 source down – switching optimized 

The new OptiMOS™ 7 40 V silicon MOSFET is specifically designed for high-frequency switching applications. 

The OptiMOS™ 7 40 V MOSFET is available in a 3.3 × 3.3 source-down package with a center gate footprint 
configuration in two variants: bottom-side cooled and top-side cooled.  

Compared to the previous generation (OptiMOS™ 6 40 V MOSFET), this new MOSFET reduces the 𝑅𝐷𝑆(𝑜𝑛)4.5 by 

33% while maintaining the low level of charges, particularly QOSS. 

Table 2 summarizes the key parameters of the new OptiMOS™ 7 40 V technology in comparison to the 

OptiMOS™ 6 40 V. 

Table 2 Datasheet comparison: OptiMOS™ 7 40 V application optimized versus OptiMOS™ 6 40 V 

 
𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙

 
𝐚𝐭 𝑽𝑮𝑺 = 𝟒. 𝟓 𝑽 

(mΩ) 

𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙
 

𝐚𝐭 𝑽𝑮𝑺 = 𝟔 𝑽 

(mΩ) 

𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙
 

𝐚𝐭 𝑽𝑮𝑺 = 𝟏𝟎 𝑽 

(mΩ) 

𝑽𝑮𝑺𝒕𝒉
 

 

(V) 

𝑸𝒐𝒔𝒔 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

(nC) 

𝑸𝒈 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

(nC) 

OptiMOS™ 6 40 V 
IQE013N04LM6CGSC 

1.9 1.5 1.35 1.6±0.4 45 41 

OptiMOS™ 7 40 V 
IQE010N04LM7CGSC 

1.2 1.1 1 1.4±0.3 43 39 

Graphically, the comparison highlights the reduction in 𝑅𝐷𝑆(𝑜𝑛),𝑡𝑦𝑝 at low VGS values. In fact, with the new 

OptiMOS™ 7 MOSFET, it is possible to have a typical 𝑅𝐷𝑆(𝑜𝑛),𝑡𝑦𝑝 at VGS = 4.5 V that is lower than the typical 

𝑅𝐷𝑆(𝑜𝑛)𝑡𝑦𝑝 at VGS = 10 V of the OptiMOS™ 6 MOSFET. 

 

Figure 7 𝑹𝑫𝑺(𝒐𝒏)and FOMoss/FOMg graphical comparison between OptiMOS™ 6 40 V and OptiMOS™ 7 40 V 

MOSFETs 

Due to significant reduction in 𝑅𝐷𝑆(𝑜𝑛)and the slight decrease in the capacitance parameters, FOMoss and FOMg 

are reduced by 35% to 40% compared to the previous technology generation.  
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4.1 Performance benchmarking: SHSC 

The OptiMOS™ 7 40 V power MOSFET was benchmarked in an SHSC topology (an unregulated, high-efficiency 
4:1 soft-switching converter). The SHSC is a variation of the common HSC, offering improved current 
redistribution and more effective utilization of the autotransformer windings [3]. 

The converter operates at around 300 kHz with a gate-drive voltage of 7.2 V. Prior to measurement, the board 
was operated at full load for 30 minutes to reach thermal equilibrium. The load was then reduced by 2 A every 
60 seconds to ensure highly accurate efficiency evaluation. No active cooling was used during the test. 

Figure 8 displays the efficiency and power loss curves for the board. The only variable changed was the 40 V 
MOSFET generation, transitioning from OptiMOS™ 6 to OptiMOS™ 7. As illustrated, a simple drop-in 

replacement resulted in an efficiency improvement of 0.08% and a reduction in power losses of 0.82 W. 

 
Figure 8 Efficiency and power losses comparison on SHSC topology 

This reduction in power loss at a constant output power directly lowers the MOSFET temperature by 
approximately 2°C and the overall board temperature by about 3°C. Since the hottest point on the board is the 
magnetic core rather than the MOSFET, these lower operating temperatures allow the output power to be 

extended to a new thermal limit. In numerical terms, switching from OptiMOS™ 6 MOSFET to OptiMOS™ 7 
MOSFET enables an increase in POUT of 24 W, representing a +2.4% increase in power capacity. 

 
Figure 9 Temperature comparison on SHSC topology 
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4.2 Performance benchmarking: ZSC 

The OptiMOS™ 7 40 V power MOSFET was benchmarked in a ZSC (zero-voltage-switching switched capacitor) 
topology, which is a high-efficiency, unregulated 2:1 soft-switching converter. Although typically not used as an 
IBC, this topology is valuable for evaluating MOSFET performance under high-frequency conditions and 
highlighting the benefits of this technology [4]. 

The converter operates at around 1200 kHz with a dead time of ~90 ns and a gate-drive voltage of 6.5 V. Before 
starting the measurement, the board was operated at full load for 15 minutes to reach thermal equilibrium. The 
load was then reduced by 2 A every 120 seconds to ensure a highly accurate efficiency evaluation. No external 

cooling was applied to the board during testing. 

 
Figure 10 Efficiency and power loss comparison on ZSC topology 

As in the previous benchmark, the reduction in losses compared to the OptiMOS™ 6 40 V MOSFET results in a 

board temperature reduction of almost 7°C. Due to this thermal improvement, the maximum output power 

rating can be increased by 5% for reaching compliance temperature of 110°C.  

 
Figure 11 Temperature comparison on ZSC topology 
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OptiMOS™ 7 40 V 3.3 × 3.3 source down – switching optimized  

In this board, the impact of the new OptiMOS™ 7 40 V MOSFET is even more significant due to the topology 
because the MOSFETs are the bottleneck in the system. Consequently, a variation in the device performance 

leads to a substantial improvement in the overall board performance. In the following section, reduction of 
body diode conduction will be presented. 

4.2.1 ZSC body diode conduction time  

Section 4.2 presents a comparison between OptiMOS™ 6 and OptiMOS™ 7 MOSFETs under equivalent operating 
conditions. This specific topology highlights the significant impact of output charge (QOSS) on converter 

performance, particularly at high frequencies. At 1200 kHz, the switching period is exceptionally short  
(~830 ns). As detailed in Section 2.2.1, because the period consists of both active-time and dead-time, reducing 

QOSS allows for a shorter dead-time and a longer active-time, which directly enhances efficiency. 

As shown in Table 2, OptiMOS™ 7 MOSFET offers both lower 𝑅𝐷𝑆(𝑜𝑛)and lower QOSS than OptiMOS™ 6 MOSFET. 

To isolate the specific impact of QOSS, the previous test was repeated using body diode conduction time parity 

rather than constant dead-time. To improve measurement repeatability and minimize experimental error, a 
relatively long body diode conduction time of 13 ns was selected as the reference. 

Figure 12 shows the VDS and VGS waveforms. The VDS traces (solid lines) clearly show differing slopes during the 

transition. The first test was performed at constant dead-time of 90 ns (first two curves from the left): the 
OptiMOS™ 7 MOSFET discharges faster due to its lower QOSS, resulting in a body diode conduction time of  

~25 ns. In the second test, the dead-time is reduced by 10 ns, allowing the OptiMOS™ 7 MOSFET (the curve on 

the right) to match the 13 ns conduction time of the OptiMOS™ 6 MOSFET, fully using the lower Qoss. 

 
Figure 12 Waveform comparison between OptiMOS™ 6 40 V and OptiMOS™ 7 40 V MOSFETs with the same 

dead-time (dt) and the same body diode conduction time (bdct). The dark gray curve indicates OptiMOS™ 6 

MOSFET, light purple indicates OptiMOS™ 7 MOSFET with the same dead-time (dt), and dark purple identifies 

OptiMOS™ 7 MOSFET with the same body diode conduction time 

Maintaining a constant body diode conduction time while increasing the active-time reduces the RMS current 

for the same output current, further lowering conduction losses. 
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OptiMOS™ 7 40 V 3.3 × 3.3 source down – switching optimized  

 
Figure 13 Efficiency and power losses comparison on ZSC topology with the same dead-time (dt) and the 

same body diode conduction time (bdct) 

This dead-time adjustment enables a reduction in power losses (Ploss) at a constant output power or, 

conversely, allows for higher output power at the same Ploss level. By utilizing the new OptiMOS™ 7 MOSFET, the 

output power can be increased by 85 W, representing a +9.4% improvement. At an output current of 39 A, 
efficiency increases by 0.41%, while the MOSFET operating temperature is reduced by approximately 9°C. 

 
Figure 14 Temperature comparison on ZSC topology with the same dead-time (dt) and the same body diode 

conduction time (bdct) 

This demonstrates that the reduction in QOSS directly enables a measurable improvement in overall efficiency. 

Nonetheless, the OptiMOS™ 7 MOSFET offers a 33% improvement in RDS(ON)45, significantly reducing conduction 

losses. Therefore, it provides a good balance between RDS(ON) and Qoss. Further, operation at VGS = 6.5 V gives an 

extra reduction of gate losses while having the full benefit of a low RDS(ON). 
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5 OptiMOS™ 7 40 V 5×6 drain down – switching optimized 

The new OptiMOS™ 7 40 V silicon MOSFET is available in a 5 × 6 drain-down, top-side cooled package. 

Compared to its predecessor OptiMOS™ 6 40 V MOSFET, for the 5 × 6 drain-down package, the new OptiMOS™ 7 
40 V MOSFET comes with same 𝑅𝐷𝑆(𝑜𝑛) with improved charges.  

Table 3 shows the key parameters of the new OptiMOS™ 7 40 V MOSFET compared to the previous generation. 

Table 3 Datasheet comparison: OptiMOS™ 7 40 V application optimized vs. OptiMOS™ 6 40 V 

MOSFET 

 

𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙
 

𝒂𝒕 𝑽𝑮𝑺 = 𝟒. 𝟓 𝑽 

(mΩ) 

𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙
 

𝒂𝒕 𝑽𝑮𝑺 = 𝟏𝟎 𝑽 

(mΩ) 

𝑽𝑮𝑺𝒕𝒉
 

(V) 

𝑸𝒐𝒔𝒔 
𝒂𝒕 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

(nC) 

𝑸𝒈𝟒𝟓 
𝒂𝒕 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

(nC) 

OptiMOS™ 6 40 V 

BSC007N04LS6SC 
0.9 0.7 1.8±0.5 103 45 

OptiMOS™ 7 40 V 
ISCH69N04LM7SC 

0.9 0.69 1.4±0.3 78 32 

Graphically, the comparison highlights the reduction of charge values while keeping 𝑅𝐷𝑆(𝑜𝑛)constant. 

    

Figure 15 RDS(ON) and FOMoss/FOMg graphical comparison between OptiMOS™ 6 40 V MOSFET and OptiMOS™ 7 

40 V MOSFET 

Due to the reduction in charges and the slight decrease in 𝑅𝐷𝑆(𝑜𝑛), FOMoss, and FOMg have improved by 27% 

compared to the previous product. 
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5.1 Benchmarking: HVIBC 

The OptiMOS™ 7 40 V MOSFET in the 5×6 package was benchmarked in a 6 kW HVIBC (high-voltage Intermediate 
bus converter) topology, an unregulated, high-efficiency soft-switching converter with a 64:1 transformation 
ratio. The design utilizes a half-bridge center-tapped (HBCT) configuration. This converter is engineered to 
deliver high power directly to the load while maintaining manageable current levels, stepping down an 800 V 

input to a 12 V output [5].  

To deliver the rated output current of 500 A, 32 MOSFETs are utilized on the secondary side. This high 

component count makes the system sensitive to total QOSS (affecting zero-voltage switching) and total QG 

(impacting gate-driver stress). 

The operating frequency is around 750 kHz with a secondary-side gate-drive voltage of 5.7 V, which highlights 

the benefit of the RDS(ON)45 optimization of OptiMOS™ 7 40 V to minimize charges at low VGS values.  

Prior to testing, the board was operated at full load (6 kW/500 A) for 15 minutes to reach thermal equilibrium. 

The load was then decreased by 10 A every 15 seconds to ensure a high-precision efficiency evaluation. A water-
cooling system was employed to maintain stable thermal conditions during the test. 

 
Figure 16 Efficiency and power losses comparison on HVIBC topology 

Due to time constraints, this test was conducted only for one dead-time setting, even though the lower total 

QOSS of the OptiMOS™ 7 MOSFET would have permitted a dead-time reduction to further lower conduction 

losses and increase efficiency. The efficiency improvement shown in Figure 16 results from the reduced power 
dissipation in the gate drivers, that since OptiMOS™ 7 MOSFET requires less charges, the gate drivers are under 

less stress and so under less temperature. This temperature difference contributes to a lower 𝑅𝐷𝑆(𝑜𝑛), reducing 

power conduction. However, as the system is water-cooled, the MOSFETs temperature reading was not 
accessible but the temperature of the board at full load was around 90°C. 
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6 Datasheet comparison: OptiMOS™ 6 40 V vs. OptiMOS™ 7 40 V 

MOSFETs 

Table 1 and Table 2 provide a side-by-side comparison between Infineon’s latest silicon trench MOSFET 
technology OptiMOS™ 7 40 V, and its predecessor, OptiMOS™ 6 40 V MOSFET in both package-dimension 

variants, 3.3 × 3.3 mm2 and 5 × 6 mm2.  

Table 4 Datasheet comparison: OptiMOS™ 7 40 V MOSFET switching optimized vs. OptiMOS™ 6 40 V 

MOSFET in 3.3×3.3 mm2 package dimension 

3.3 × 3.3 𝒎𝒎𝟐 PQFN SD BSC 

3.3 × 3.3 𝒎𝒎𝟐 PQFN SD DSC 

𝑽𝑮𝑺 𝑽𝑮𝑺𝒕𝒉
 𝑹𝑫𝑺(𝒐𝒏),𝒎𝒂𝒙 

𝐚𝐭 𝑽𝑮𝑺 = 𝟒. 𝟓 𝑽 
𝑹𝑫𝑺(𝒐𝒏),𝒎𝒂𝒙 

𝐚𝐭 𝑽𝑮𝑺 = 𝟏𝟎 𝑽 

1Miller 

ratio 

𝑸𝒈𝒅/𝑸𝒈𝒔 

𝑭𝑶𝑴𝑸𝒐𝒔𝒔 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

𝑭𝑶𝑴𝑸𝒈 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

(V) (V) (mΩ) (mΩ)  (nC mΩ) (nC mΩ) 

OptiMOS™ 7 40 V 

IQE010N04LM7CG 

IQE010N04LM7CGSC 
±16 

1.4 

±03 

1.3 

1.3 

1.0 

1.0 

0.55 

0.55 

255.9/343 
255.9/343 

424.6/539 
424.6/539 

OptiMOS™ 6 40 V – reference 

IQE013N04LM6CG 

IQE013N04LM6CGSC 
±20 

1.6 

±04 

1.9 

1.9 

1.35 

1.35 

0.71 

0.68 

285.5/360.8 
285.5/360.8 

438/555.4 
438/555.4 

 

Table 5 Datasheet comparison: OptiMOS™ 7 40 V MOSFET switching optimized vs. OptiMOS™ 6 40 V 

MOSFET in 5×6 mm2 package dimension 

5 × 6 𝒎𝒎𝟐 SuperS08 SD BSC 

5 × 6 𝒎𝒎𝟐 SuperS08 SD  

𝑽𝑮𝑺 𝑽𝑮𝑺𝒕𝒉
 𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙

 
𝐚𝐭 𝑽𝑮𝑺 = 𝟒. 𝟓 𝑽 

𝑹𝑫𝑺𝒐𝒏,𝒎𝒂𝒙
 

𝐚𝐭 𝑽𝑮𝑺 = 𝟏𝟎 𝑽 

1Miller 

ratio 

𝑸𝒈𝒅/𝑸𝒈𝒔 

𝑭𝑶𝑴𝑸𝒐𝒔𝒔 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

𝑭𝑶𝑴𝑸𝒈 
𝐚𝐭 𝑽𝑫𝑺 = 𝟐𝟎 𝑽 

(V) (V) (mΩ) (mΩ)  (nC ·mΩ) (nC ·mΩ) 

OptiMOS™ 7 40 V 

ISCH69N04LM7SC 

ISC011N04LM7SC 
±12 1.4 ±0.3 

0.9 

1.45 

0.69 

1.1 

0.37 

0.37 

270.2/353.8 

71.1/53.9 

428.8/547.6 

29.0/47.3  

OptiMOS™ 6 40 V – reference 

BSC007N04LS6SC ±20 1.8 ±0.4 1 0.7 0.66 
2103.0/372

1 
445/565.8 

 
1 𝑄𝑔𝑑,𝑡𝑦𝑝 /𝑄𝑔𝑠,𝑡𝑦𝑝 
2 𝑅𝐷𝑆𝑜𝑛45(𝑚𝑎𝑥) • 𝑄𝑂𝑆𝑆(𝑡𝑦𝑝)  
3 𝑅𝐷𝑆𝑜𝑛10(𝑚𝑎𝑥) • 𝑄𝑂𝑆𝑆(𝑡𝑦𝑝)  
4 𝑅𝐷𝑆𝑜𝑛45(𝑚𝑎𝑥) • 𝑄𝑔45(𝑡𝑦𝑝)  

5 𝑅𝐷𝑆𝑜𝑛10(𝑚𝑎𝑥) • 𝑄𝑔10(𝑡𝑦𝑝)  
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7 Summary 

The OptiMOS™ 7 40 V switching optimized MOSFET represents Infineon’s latest trench MOSFET technology, 

offering improved figures of merit (FOM) that enable enhanced application performance through higher 

efficiency and lower operating temperatures. This technology is available in two packages (3.3 × 3.3 mm2 and  

5 × 6 mm2) and improves the performance of IBCs by addressing various key characteristics, especially for  

high-frequency soft-switching converters with low driving voltages. 
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8 Related resources 

• OptiMOS™ 7 switching optimized 

• Developer Community 

 

https://www.infineon.com/products/power/mosfet/n-channel/optimos-strongirfet/optimos-7/optimos-7-switching-optimized
https://www.infineon.com/products/power/mosfet/n-channel/optimos-strongirfet/optimos-7/optimos-7-switching-optimized#community
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