
TECHNICAL DATA SHEETTECHNICAL DATA SHEET
“K”“K”--4400  X7R dielectric4400  X7R dielectric

“SF“SF--422”422”

SFSF‐‐422422 isis aa lowlow firefire XX77RR dielectricdielectric formulatedformulated fromfrom highhigh puritypurity subsub‐‐micronmicron bariumbarium titanatetitanate.. ItIt
featuresfeatures thethe highesthighest dielectricdielectric constantconstant inin commerciallycommercially availableavailable lowlow firefire XX77RR dielectricsdielectrics
((46004600 ±± 200200)) andand veryvery highhigh breakdownbreakdown strengthstrength.. SFSF‐‐422422 hashas provenproven toto bebe anan excellentexcellent choicechoice forfor
volumevolume productionproduction fromfrom standardstandard voltagevoltage throughthrough highhigh voltagevoltage productsproducts..

Key FeaturesKey Features
Sintering temperature of 1130°C/3hours
Compatible with up to 70% Ag/30% Pd electrode systems
Low dissipation factor and thin layer applicable
Excellent high voltage performance for high dielectric constant materials
Excellent lot to lot uniformity

Typical powder propertiesTypical powder properties

Binder burnout

Excellent lot to lot uniformity

Powder density, g/cm3 ≥ 5.85≥ 5.85
Tap density, g/cm3 2.20 2.20 ±± 0.200.20
Surface area, m2/g 2.55 2.55 ±± 0.450.45
Particle size, μm

D90 ≤ 2.50≤ 2.50
D50 0.650 0.650 ±± 0.2500.250
D10 0.375 0.375 ±± 0.1250.12510

LOI (650°C, 6 hours), %   ≤ 0.40≤ 0.40

Sintering conditionsSintering conditions
Binder burnout up to 400°C in air 
Bisque at 800°C/1 hour in air

Sintering

Bisque at 800 C/1 hour in air
Sintering 1130°C ± 10°C/3 hours in air 
Heating rate 3°C/min
Closed Al2O3 crucible
Fired density ≥ 5.80 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 10 μμmm

X7RX7R

1kHz1kHzMechanical properties of the dielectricMechanical properties of the dielectric
Coefficient of thermal expansion 

from 200°C to 600°C, µm/m*K 11.411.4

Temperature and voltage variation of capacitanceTemperature and voltage variation of capacitance
(50V rated MLCC chips)(50V rated MLCC chips)

Typical MLCC characteristicsTypical MLCC characteristics
Chip size 12061206
Active layers 2222
Electrode: 70% Ag / 30% Pd 70% Ag / 30% Pd 
Dielectric thickness, μm ~19~19
Di l t i t t 46504650 ±± 350350Dielectric constant 4650 4650 ±± 350350
Dissipation factor, % ≤ 2.0 @ ≤ 2.0 @ 

1kHz, 1Vrms1kHz, 1Vrms
Insulation resistance at 150V 

and 125°C, Ω‐F > 500> 500
Dielectric withstanding 

voltage, V/μm ≥ 40≥ 40

1kHz1kHz

Voltage variation of capacitance Voltage variation of capacitance 
at room temperatureat room temperature

TCC  X7R  (TCC  X7R  (±±15% from 15% from ‐‐5555°°C to +125C to +125°°C)C)

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