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“K”“K”--22  COG dielectric22  COG dielectric

“VLF“VLF--220Aq4”220Aq4”

VLFVLF‐‐220220AqAq44 isis anan environmentallyenvironmentally friendlyfriendly veryvery lowlow firefire COGCOG dielectricdielectric formulatedformulated fromfrom highhigh
puritypurity subsub‐‐micronmicron titanatetitanate compoundscompounds.. ItIt representsrepresents aa refinementrefinement ofof MRA’sMRA’s popularpopular VLFVLF‐‐220220
seriesseries ofof COGCOG materialsmaterials.. NoNo compoundscompounds ofof lead,lead, cadmiumcadmium oror bismuthbismuth areare addedadded whenwhen
formulatingformulating thisthis dielectricdielectric.. VLFVLF‐‐220220AqAq44 isis compatiblecompatible withwith upup toto 100100%% AgAg electrodeelectrode systemssystems andand
featuresfeatures thethe highesthighest QQ ofof commerciallycommercially availableavailable COGCOG dielectricsdielectrics..

Key FeaturesKey Features
Environmentally friendly (RoHS compliant)
Compatible with up to 100% Ag electrode systems
Aqueous compatible
Highest Q of commercial COG materials (Q*f greater than 25,000 @ 10.5 GHz on ceramic only)
Excellent lot to lot uniformityExcellent lot to lot uniformity

Binder burnout

Typical powder propertiesTypical powder properties
Powder density, g/cm3 ≥ 4.00≥ 4.00
Surface area, m2/g 4.00 4.00 ±± 1.001.00
Particle size, μm

D90 ≤ 1.90≤ 1.90
D50 0.675 0.675 ±± 0.1750.175
D10 0.375 0.375 ±± 0.1250.12510

LOI (650°C, 6 hours), %   ≤ 1.00≤ 1.00

Sintering conditionsSintering conditions
Binder burnout up to 400°C in air 
i i ° / h i i

Sintering

Sintering 940°C/5 hours in air 
Heating rate 10°C/min
Open Al2O3 setter or crucible
Fired density ≥ 4.00 g/cm3

MLCC chip densification
during sintering

MRA MRA -- committed to committed to excellence in excellence in 
multimulti--layer layer ceramic device ceramic device technology. technology. 



Typical crossTypical cross‐‐sectional microstructure of sintered MLCC chipsectional microstructure of sintered MLCC chip

10 10 μμmm 10 μm

Typical MLCC characteristicsTypical MLCC characteristics
Chi i 08050805

Mechanical properties of the dielectricMechanical properties of the dielectric
Coefficient of thermal expansion 

from 200°C to 600°C, µm/m*K 10.110.1

Chip size 08050805
Active layers 10.510.5
Electrode: 98% Ag / 2% Pd or 100% Ag98% Ag / 2% Pd or 100% Ag
Dielectric thickness, μm ~20~20
Dielectric constant 23 23 ±± 22
Dissipation factor, % ≤ 0.02 @ ≤ 0.02 @ 

1kHz, 1Vrms1kHz, 1Vrms
≤ 0.08 @ ≤ 0.08 @ 
1MHz,1Vrms1MHz,1Vrms

Insulation resistance at 300V 
and 125°C, Ω > 10> 101111

Dielectric withstanding 
voltage, V/μm ≥ 60≥ 60

The data presented is based on our research and is considered to be fair representation of this product. 

Temperature variation of capacitanceTemperature variation of capacitance
TCC  COG  (TCC  COG  (±±30ppm/30ppm/°°C  from C  from ‐‐5555°°C to +125C to +125°°C)C)

p f p f p
MRA makes no warranties, expressed or implied, as to its accuracy and assumes no liability out of its use by others.

MRA Laboratories, Inc.
15 Print Works Drive, Adams, MA, 01220, USA

Tel: (413) 743‐3927, Fax: (413) 743‐0305, E‐mail: mra@mralabs.com, Web: www.mralabs.com
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