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Polycrystalline Aluminum Nitride (AlN) Substrate
Product Data Sheet
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Product Overview 
Triangle Ceramics’ polycrystalline aluminum nitride substrates are semiconductor process ready with shape specifications meeting SEMI specifications for wafer processing.  Designed for high volume cassette-to-cassette wafer fab operations, the substrates are currently available in 150 mm and 200 mm diameters.  In addition, we have the capability to manufacture 300 mm and 450 mm diameter material (contact factory).  
Our unique patent-pending manufacturing process enables large diameter, low cost substrates with a shape and finish ready for semiconductor processing.  Typical manufacturing processes used for poly-AlN cannot consistently meet the SEMI shape and surface finish requirements for volume wafer production.  Semiconductor applications that require matching thermal expansion coefficient, and require a high thermal conductivity, engineered poly-AlN wafers are a cost effective solution.   Compared to sapphire substrates, the CTE match with GaN is improved by 10X.  This will yield longer life and improved performance due to lower dislocation density.
Standard material is double side polished (single-side and unpolished wafers are also available), and the standard thickness for 150 mm wafers is 635 +/- 15 um.  Thicker or thinner wafers can also be available.

Applications
Layer Transfer:  With much of today’s research for LED’s, power conversion devices, and other devices aimed at advanced performance with improved substrates, poly-AlN offers an excellent platform for layer transfer technology where cost, device performance, and thermal management need to be critically balanced to lead the industry.
Mechanical wafers:  Polycrystalline AlN is well suited for mechanical wafer applications as a lower cost substitute for sapphire, or where a thermal conductivity higher than sapphire would help improve device performance and cost.  With a 200 mm and beyond wafer diameter, polycrystalline AlN can enable large diameter silicon processing where sapphire cannot go.
Handle Wafers:  With an electrical resistivity of over 1E14 Ohm-cm, polycrystalline AlN is also well suited as a handle wafer in SOI and SOS wafer applications, enabling CMOS and MEMS technologies to experience the cost and capacity benefits of 200 mm and beyond processing.
Heat Spreaders:  For device manufacturing where thermal management plays a pivotal role in device performance, poly-AlN is an ideal material for eliminating heat.  With a thermal conductivity several times higher than sapphire, AlN can be used to transport thermal energy away from devices quickly. 
Selection of AlN Materials Offered
HP-AlN: High Purity Aluminum Nitride- this material contains no sintering aid and generally has impurities (excluding oxygen) in the PPM range. This is commonly used in semiconductor and military applications where purity is critical.
HR-AlN: High Reflectivity (white) Aluminum Nitride- this material is very white, similar to alumina, and is used for optical applications where thermal conductivity needs to be much higher than alumina and material is required to be electrically insulating.

ZP-AlN: Zero Porosity Aluminum Nitride- while most available AlN is considered ‘fully dense’, SEM and AFM can reveal porosity in the 2+ um range. Our Zero Porosity AlN material has almost no pores >1 um. This material is typically used for semiconductor (specifically Silicon) layer transfer applications where surface planarity, pitting, and smoothness are critical.

HK-AlN: High Thermal Conductivity Aluminum Nitride- this is 180+ W/mK material typically used for thermal management.

150 mm Wafer Specifications
	Property
	Value

	Material
	Polycrystalline AlN, grain size ~<10 um

	Shape
	 

	Diameter
	150.00 +/- 0.20 mm

	Thickness
	635 +/- 15 um

	Warp
	Spec: <30 um, Typical: <15 um

	Bow
	Spec: <15 um, Typical: <10 um

	TTV
	Spec: <10 um, Typical: <5 um

	Notch
	SEMI M1-1109; 1.00 mm deep, 90 deg angle, 
0.9 mm minimum radius

	Edge Bevel
	SEMI M1-1109; rounded profile

	 
	 

	Surface
	 

	Ra Surface Roughness
	50 nm

	P-V Surface Roughness
	500 nm

	Surface morphology
	Grain structure visible

	 
	 

	Bulk characteristics
	 

	Thermal expansion
	4.6 x 10E-6

	Thermal conductivity
	70- 180 W/m-K

	Electrical Resistivity
	> 1E14 ohm-cm at 20C

	Mohs hardness
	~7

	Max use temperature
	17500C (inert atmosphere)

	 
	 

	Attributes
	 

	Serial number
	Laser scribed to SEMI M12-0709
OCR compatible with CheckSum


200 mm Wafer Specifications
	Property
	Value

	Material
	Polycrystalline AlN, grain size <10 um

	Shape
	 

	Diameter
	200.00 +/- 0.20 mm

	Thickness
	725 +/- 20 um

	Warp
	Spec: <75 um

	Bow
	Spec: <65 um

	TTV
	Spec: <10 um

	Notch
	SEMI M1-1109; 1.00 mm deep, 90 deg angle
0.9 mm minimum radius

	Edge Bevel
	SEMI M1-1109; rounded profile

	 
	 

	Surface
	 

	Ra Surface Roughness
	50 nm

	P-V Surface Roughness
	500 nm

	Surface morphology
	Grain structure visible

	 
	 

	Bulk characteristics
	 

	Thermal expansion
	4.6 x 10E-6

	Thermal conductivity
	70- 180 W/m-K

	Electrical Resistivity
	> 1E14 ohm-cm at 20C

	Mohs hardness
	~7

	Max use temperature
	17500C (inert atmosphere)

	 
	 

	Attributes
	 

	Serial number
	Laser scribed to SEMI M12-0709

OCR compatible with CheckSum
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Image of 150 mm polished poly-AlN double side polished wafer
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Image of 200 mm double side polished poly-AlN wafers

Optical Images of Grain Structure 
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SEM Image 
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AFM Image
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