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Introduction 
This guide covers benefits and risks of tuning your system with our BIOS and 3rd party tools. This guide applies to all 

XMG and SCHENKER systems with the following CPUs: 

• AMD Ryzen 5 4600H 

• AMD Ryzen 7 4800H 

For the benefit of keeping your system safe, it is imperative that you read this guide carefully. 

 

Worst Case Scenario: System does not boot and cannot be recovered 
 

It is important to know that some tuning methods and settings will cause your system to run into a “no boot” 

scenario. Some of those scenarios cannot be recovered by the traditional methods of CMOS/BIOS Reset. Such 

methods include: 

• Special hotkey combinations during boot to trigger a CMOS Reset 

• Removing the CMOS Battery, Power Supply and Rechargeable Battery clear the CMOS 

We call these methods “offline CMOS Reset”. These methods do not work anymore in recovering an unbootable 

system in most of the scenarios outlined in this guide. 

In such a scenario, the only viable solution might be to fully overwrite the BIOS DMI chip on the mainboard using a 

specialized 8-pin BIOS SPI Flash Tool. This is something that cannot be done even by most expert users. Even the 

most computer repair shops will probably not have the necessary equipment and expertise to do such a recovery. 

Only viable solution: RMA the system back to us – this scenario should be avoided at all cost. 

 

Why does CMOS Reset not help? 

CMOS Reset still exists and resets the typical common settings back to default. However, due to the underlying 

structure of the BIOS vendor (e.g. American Megatrends, Insyde), some advanced tuning settings including Voltage 

Offset and Memory Timing, Clock and Voltage are not able to revert by the offline CMOS Reset. We are not able to 

sufficiently explain the architectural reasons for this – but suffice it to say that this is based on the underlying 

architecture and not on any additions or changes we have done to our BIOS. 

 

Can even software tools cause such a scenario? 

Yes, even certain tuning software (including Intel XTU), using standardized Tuning/Overclocking APIs are able write 

values into the BIOS that are not able to revert if the system becomes unbootable. That is why it’s important that 

you know exactly how the software works and what risks are inherent in each setting before you attempt to modify 

any of the default settings. 
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Most Common Causes for ‘No Boot’ scenarios 
 

The following pages will list and explain the most common causes of ‘No Boot’ scenarios and other tuning defects: 

1. Undervolting and Overvolting beyond safe limits 

2. Memory Tuning beyond safe limits 

3. Deactivating or re-routing the output of Intel Graphics (iGPU)  

4. Any other method under the general concept of ‘Overclocking’ 

5. Tuning with 3rd party software 

 

1. Undervolting beyond safe limits (high risk) 
 

Undervolting is the deliberate reduction of electrical voltage on the CPU and GPU. On most systems, this is 

presented as ‘Voltage Offset’, which has these properties: 

• If Voltage Offset is positive (+), voltage goes up, i.e. Overvolting 

• If Voltage Offset is negative (-), voltage goes down, i.e. Undervolting 

• Voltage Offset is usually specified in Millivolt, with the unit mV 

Important lessons: 

• Overvolting in laptop systems is not recommended at all because it increases temperatures 

• Undervolting can slightly reduce temperatures, but if you reduce the voltage too much, your system will not 

boot anymore 

Each CPU platform and generation might have different behavior and limitations. On previous generations (e.g. 9th 

Gen Intel Core), the safe limit for Undervolting has been around -100mV. 

However, for Intel 10th Gen (Comet Lake), you might already start seeing stability issues, i.e. Bluescreens at -50mV 

and you will most definitely get an Unbootable System at -80mV and beyond. 

Conclusion: do not attempt any Undervolting beyond -50mV on Intel Core 10th Gen (Comet Lake) systems. If you 

want to try Undervolting, it is imperative that you take small steps, reboot, and thoroughly test your system for 

stability before you attempt to go one step further. Start with -10mV, reboot and test. Do not skip over any steps!. 

 

2. Memory Tuning beyond safe limits (high risk) 
 

Memory Tuning is a topic that is best left to the experts. The purpose is to run memory (RAM, DDR4) modules with 

certain advanced frequencies, timing and latencies that are not supported by your system vendor. 

The memory controller is part of the CPU platform. Both Intel and AMD have certain standard for each CPU 

generation, which kind of memory they support. 

For Intel Core 10Th Gen (Comet Lake), Intel’s platform support stops at DDR4 with 2933MHz and CL21 latency. The 

factory defaults of some of our systems go a little bit beyond Intel’s standard: XMG PRO, ULTRA and SCHENKER KEY 

with Intel Core 10th Gen supports up to 3200MHz CL22 out-of-the-box. 

However, if you want to run certain overclocking RAM SKUs with higher frequencies or lower latencies (for example 

3600MHz CL16), you will find that your memory does not reach it’s advertised specs. This is because the BIOS does 

not include the necessary profiles for such specs. 
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This is where some expert users might want to bring Manual Memory Settings into play. They might want to switch 

certain memory settings from “Automatic” to “Manual” and force the system to run them – no matter what. 

However, in this force lies the problem: if you force settings that CPU, chipset, mainboard or memory module just 

can’t support, you’ll find yourself with an unbootable system. Going back to your old stock memory modules might 

not help anymore, because your “forced” settings are still written into the BIOS. 

The amount of settings that are theoretically available on DDR4 memory go beyond the scope of this document. 

They involve a lot of advanced mathematics and are difficult to understand – even for most advanced and expert PC 

users. 

Conclusion: there is no simple “one-click” solution to operate memory specs that are not supported by your system 

vendor. We do not recommend memory upgrades with frequencies and latencies beyond those that we offer when 

we built your system. Forcing manual memory settings upon your system has a great risk of making your system 

unbootable without recovery. tl;dr: do not attempt Memory Tuning unless you know exactly what you are doing 

(and even then we do not give any guarantees). 

 

3. Deactivating or re-routing the output of Intel Graphics (iGPU) (high risk) 
 

First some glossary: 

• iGPU = Internal GPU = Intel Graphics 

• dGPU = Dedicated GPU = NVIDIA Graphics 

Due to the design of MSHybrid and NVIDIA Optimus, the iGPU has the sole responsibility of providing an image to 

the screen of your laptop. If you disable the iGPU, you won’t get any image on your screen. Without your screen, you 

won’t be able to navigate the BIOS setup menu and run a CMOS Reset. The BIOS setup menu does not appear on 

external screens. 

It is a common idea of some users to speculate whether they could improve their dGPU performance or 

compatibility by disabling the iGPU. Most common scenarios for this idea are applications that for some reason 

always seem to run on the iGPU. Another typical scenario are users who think their VR headset might work better if 

they disable the iGPU. 

This line of thinking is false and dangerous. The iGPU is a core component of your system that should not be 

disabled! 

If you seem to find tools or firmware options that claim to disable or uninstall the iGPU, do not use them! They 

might make your system become unbootable. 

Exception: XMG NEO and XMG PRO series have a so called ‘MUX switch’. But this feature is not available (not 

implemented in hardware) on our AMD Renoir platform – so this information is only provided for the sake of 

completion. 

MUX switch is a hardware feature on the mainboard that allows you to switch the physical connection of the internal 

laptop screen between the iGPU and dGPU. This switch is controlled by a standard, non-hidden menu item in our 

official BIOS. This menu item has 2 selectable modes: 

MSHybrid 
MSHybrid is another word for NVIDIA Optimus. In this mode, the iGPU 
is connected to the internal screen. 

Discrete In this mode, the dGPU will take care of the internal screen 

 

Conclusion: If you explicitly see a menu item with MSHybrid, then this item is supported and safe to use. (Again: not 

available on AMD Renoir) However, if you see menu items that claim to be able to disable or to route any GPU to any 

other display lane, do not use them. 
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4. Any other method under the general concept of ‘Overclocking’ (high risk) 
 

With the exception of Undervolting (explained above), all Overclocking methods will sooner or later raise the power 

consumption of the system, which also increases the temperature output. In a system that is by design limited in 

how much heat it can dissipate, there is very little headroom for overclocking. 

• Not all components on the mainboard have temperature sensors. Even if you can keep your CPU and GPU 

temperatures in check, you might still cause excessive heat in other areas. 

• Components that exceed their thermal specifications might cause premature defects. 

• Overclocking can damage your CPU, GPU, VRAM and other components on your mainboard over a short or 

long period of time – not only from temperatures but also from voltage and other electrical properties. 

• Even before hardware defects occur, invalid or unsafe settings can cause a non-recoverable “No Boot” 

scenario as outlined above. 

Conclusion: we do not support Overclocking on our laptops. Any attempt at Overclocking might void your warranty. 

 

5. Tuning with 3rd party software (some risk) 
 

Many of the actions outlined above can not only be triggered in the BIOS Setup Menu itself but also with software in 

Windows and Linux. This is due to common and standardized APIs that allow certain tools to modify certain settings 

in the BIOS Setup. Therefor, it is important to note, that system tuning with software can be just as dangerous as 

system tuning in BIOS setup. Here are a few examples: 

 

AMD Tuning Utilities 

There is one official AMD Tuning Utility and number of unofficial ones. 

Official Tool: AMD Ryzen Master. Unfortunately, this tool is only designed for Desktop platforms. AMD does not 

support this tool on mobile Ryzen 4000 H-series (Renoir) - it just will not launch. In our laptop portfolio, you can only 

use it on XMG APEX series with AMD Desktop CPUs. 

Unofficial AMD-centric tools include RyzenAdj and ZenStates. These tools are made by 3rd parties and not supported 

by AMD. Our experience with these tools is limited. We do not know how much you can do with them. If they work, 

they are quite powerful – this comes again with the usuals risks of moving your system beyond safe limits or setting 

invalid configurations. 

Conclusion: do not use these tools if you do not know exactly what you are doing. 

 

Other 3rd party utilities 

There are many tools that have gained popularity over the years. Among the most popular ones are ThrottleStop, 

ASUS GPU Tweak II, MSI Afterburner, NVIDIA Inspector. 

None of these tools are validated or supported by your system vendor. 

Modifying settings with these tools carries the same inherent risk like any other tool. If you set any settings to an 

invalid value or to a value that is outside of the operating range, your system might not be able to boot anymore. 

This does not mean that we categorically deny the justification of using some of these tools in certain scenarios. For 

example, NVIDIA Inspector has a very nice (and harmless) FPS Limiter which can reduce your GPU Load in Gaming 

when V-Sync is off. But it is imperative that you know exactly what you are doing. 

Rule of thumb: do not modify any settings where you are not 100% certain that you know that it is going to be safe. 
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Supported and safe options in Standard BIOS 
 

Our BIOS Setup for systems with AMD Ryzen 4000H series (Renoir) offers a small set of options which are all safe to 

use. These additional settings include: 

• Select Performance Profile 

• Enable/Disable Keyboard Backlight 

• Enable/Disable Webcam 

• Enable/Disable Audio system incl. internal microphone 

• Enable/Disable WiFi and Bluetooth 

• Reset TPM 

• Disable individual USB ports 

• Switch between UEFI and Legacy OS 

• Wake on LAN 

• Wake from Sleep (S3) with USB Devices 

• Enable/Disable FnLock 

• HDD/SSD User Password 

All those options can be safely used. Select ‘Load Defaults’ in the ‘Exit’ menu to restore the original settings. 

 

No Undervolting on AMD 
 

Unlike Intel’s platform, AMD does not have an easy-to-use Core Voltage Offset API. And it seems like AMD does not 

need it either. There are certain ways to modify the CPU voltage with 3rd party tools and some Desktop mainboards 

with Desktop CPUs have implemented their own methods. The consensus seems to be that Undervolting on AMD is 

very complicated and does not provide benefits. Although temperatures can be reduced, performance decreases at 

the same rate. 

This might not be our final position. Our experience with AMD tuning is very limited. If you can document an easy-to-

follow method and present solid test data that demonstrates real-world benefits on this particular AMD 4000H 

series platform, feel free to contact us and share your data. 

 

No fully unlocked BIOS 
 

AMD has a long list of BIOS features that are mostly hidden in the ‘AMD PBS’ and ‘AMD CBS’ BIOS menu items. Most 

of those options are for system engineer debugging. However, they do include custom memory timings which are a 

feature that is requested in the community quite often. Unfortunately, those options can be dangerous when out-of-

range values cause a non-recoverable ‘no boot’ scenario. 

We do not plan to release an unlocked Expert BIOS to the public. Our Standard BIOS does not expose any of the 

AMD PBS and AMD CBS menus. Our main concern must be the safety and stability of our platform. We cannot risk to 

cause any RMA cases with ‘no boot’ scenarios or even hardware defects caused by improper operation and tuning. 

 

 



6 
 

Discussion on certain expert BIOS options 
 

For our ODM it is almost impossible to single-out individual expert options and expose them in the Standard BIOS. 

Due to the inflexible nature of the current BIOS architecture, it is an all-or-nothing approach.  

Therefor, in order to expose potentially useful expert options (like custom memory timings), we would have to 

expose all other options as well, including those that have the risk of causing a ‘no boot’ scenario when set to invalid 

values. 

There are no resources available to build the BIOS from scratch and make it more accessible. However, we do want 

to gather expert opinions on this topic so we can see where to focus our resources for future AMD platforms. 

Therefor, we will contact a few individual community members for their opinion, to see if there is anything in those 

hidden options that could become useful in the future. Most of this community engagement is going to be managed 

in our XMG_gg subreddit. 

 

No support for more than 1.2V RAM voltage 
 

Typical standard RAM modules that follow AMD standard spec of DDR4-3200 CL22 are powered by 1.2V memory 

voltage. Unfortunately, most advanced RAM SKUs that offer higher frequency and/or lower latencies require a 

higher voltage of 1.35V. 

Higher voltage puts additional burden on the components on the mainboard – not only the voltage regulators but 

also many of the fuses, switches and resistors in between. Our ODM has given us the clear statement that the 

current mainboard is not designed or validated for 1.35V memory voltage. This rules out the operation of most high-

end memory. 

With an unlocked Expert BIOS, it might still be possible to adjust the memory controller to operate under 1.35V 

memory voltage. However, this would exceed the specification of the mainboard and risk defects in the short, mid or 

long term. Due to the level of uncertainty, operating RAM at 1.35V would automatically void your warranty for any 

memory-related mainboard defects that include but might not be limited to these symptoms: 

• System does not boot (no P.O.S.T.) 

• Random system crashes, Bluescreens, Black screens 

• Memory corruption, MemTest errors 

• CPU damage 

If it can be proven that the root cause of such a defect is not related to the mainboard, memory or CPU (for example 

random crashes related to the NVIDIA GPU), we might still decide to cover such a case under warranty – however, 

there are no guarantees. 

Conclusion: if you want to rely on our system warranty in the future, do not operate memory at more than 1.2V 

voltage.  

However, as long as you don’t overclock manually, there is nothing to worry about. With the Standard BIOS, there is 

no risk of memory running at anything above our standard 1.2V memory voltage. Just adding some 3rd party 

memory module (even if it is specified by the memory vendor to run at 1.35V) and booting your system does not 

automatically void your warranty. The Standard BIOS is designed to downclock such memory to our supported 

specifications. The risk of voiding your warranty only comes into play if you use an unlocked BIOS or any 3rd party 

tools to force your system to run at 1.35V memory voltage.  

 

https://www.reddit.com/r/XMG_gg/comments/g4sr9l/xmg_gaming_laptops_first_steps_troubleshooting/
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Final remarks & contact information 
 

Thank you for reading this document. If you need more support or if you have any questions about the information 

in this document, please do not hesitate to contact us. 

 

Contact Information 

E-Mail support@schenker-tech.de 

Phone +49 341 246 704 0 

Reddit https://www.reddit.com/r/XMG_gg/ 

Notebookcheck https://www.notebookchat.com/index.php?board=31.0 

Computerbase https://www.computerbase.de/forum/forums/schenker-notebooks.179/ 
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