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K2SiF6:Mn
4+

 is a promising red phosphor for the use in LEDs for general lighting and 

displays [1]. Its narrow red emission around 630 nm and excellent thermal stability make it 

suitable for improved color rendering, while its excitation band around 455 nm is ideally 

suited for blue LED excitation [2]. Simulations show high CRI and LER values for 

K2SiF6:Mn
4+

 combined with a green or yellow phosphor and a blue LED, for a wide range of 

colour temperatures. To maximize the application opportunities for this phosphor, we need to 

know more about the luminescence behavior at high excitation intensities and on single 

particle scale. This research presents a study of the saturation behaviour and thermal 

properties of K2SiF6:Mn
4+

, complemented by a combined investigation of structural and 

luminescence properties in SEM-CL mappings. 

Figure 1: Sublinear response of K2SiF6:Mn
4+

 emission with increasing excitation power (left) and 

SEM-CL mapping of K2SiF6:Mn
4+

 particles (right). 
 

The integrated emission intensity of K2SiF6:Mn
4+

 in the left part of Figure 1 shows sublinear 

response at high excitation power due to the relatively long lifetime of the excited state of 

8.1 ms at room temperature. Thermal quenching is limited since the emission intensity stays 

at a high level until 400 K, which is above the normal working temperature of most LEDs. 

Nevertheless, upon high incident laser intensity the phosphor is irreversibly damaged, as can 

be monitored by SEM-CL (cathodoluminescence in a scanning electron microscope). A 

remote phosphor setup, where the phosphor is physically separated from the pumping LED, 

can overcome saturation issues at high excitation power by lowering the blue photon flux at 

the phosphor level. 

 

EDX-mappings show a homogeneous elemental distribution, proving a homogeneous 

incorporation of the Mn dopant. However, the SEM-CL mappings in the right part of Figure 1 

show higher emission intensities at the edges of the well crystallized, cubic particles, which 

indicates particular optical outcoupling paths. Smaller particles, surface roughening or 

embedding could increase the emission intensity through improved outcoupling of the light.  
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