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QUICK REFERENCE/PRODUCT SUMMARY

Series Dielectric Size Capacitance Voltage Page
0201, 0402, 0603, 0805
NPO 1206, 1210, 1808, 1812 0.1pF ~ 100,000pF | 6.3 ~ 3,000 5
1825, 2220, 2225
General Purpose 0201, 0402, 0603, 0805
(G Series) X7R 1206, 1210, 1808, 1812 100pF ~ 47uF 6.3 ~ 3,000 6
1825, 2220, 2225
Y5V 0402, 0603, 0805, 1206, 1210, 1812 10,000pF ~ 100uF 6.3 ~ 250 8
X5R 0201, 0402, 0603, 0805, 1206, 1210 100pF ~ 100uF 6.3 ~50 8
Ultra High-Q,.Low ESR NPO 0201, 0402, 0505 0.1pF ~ 180pF 6.3 ~ 500 10
(M Series) 0603, 0805, 1111
High-Q, Low ESR NPO 0201, 0402, 0603, 0805 0.1pF ~3,300pF | 6.3~630 13
(H Series)
0402 250 N 4R7 B C T
Size Series Rated Voltage | Dielectric| Capacitance | Tolerance | Termination Packaging
0201 (0603) | G: General Purp./High Volt | 6R3: 6.3V N: NPO R47: 0.47pF A: £0.05pF C: Cu/Ni/Sn | T: 7" Paper Tape
0402 (1005) | H: High-Q, Low ESR 100: 10V X: X7R OR5: 0.5pF B: +0.1pF U: 13" Paper Tape
0505 (1414) | M: Ultra High-Q, Low ESR 160: 16V W: X5R 1RO0: 1.0pF C: £0.25pF E: 7" Plastic Tape
0603 (1608) 250: 25V Y: Y5V 100: 10pF D: £0.5pF Q: 13" Plastic Tape
0805 (2012) 500: 50V 101: 100pF F:+1% Z or blank: Bulk
1111 (2828) 101: 100V G: +2%
1206 (3216) 201: 200V J: +5%
1210 (3225) 251: 250V K: +10%
1808 (4520) 501: 500V M: +20%
1812 (4532) 631: 630V Z: -20%/+80%
1825 (4563) 102: 1,000V
2220 (5750) 202: 2,000V
2225 (5763) 302: 3,000V
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EXTERNAL DIMENSIONS

. Case Size Soldering
Outline EIA (mm) L (mm) W (mm) T (mm) Method Ms (mm)
0201
(0603) 0.60 £0.03 0.30 £0.03 0.30 £0.03 R 0.15 £0.05
1.00 +0.05 0.50 +0.05 0-50 £0.05
0402 VU =U. U =U. 0.25 +0.05/-
(1005) 0.50 +0.02/-0.05 R 0.1
1.00 £0.20 0.50 +0.20 0.50 +0.20
0505 0.25 +0.25/-
(1414) 1.40 +0.33/-0.25 1.40 £0.38 1.15 £0.15 R/W 0.13
1.60£0.10 0.80£0.10 0.80£0.07
0603 0.50+0.10
1.60 +0.15/-0.10 | 0.80+0.15/-0.10 R/W 0.40 £0.15
(1608) 0.80+0.15/-0.10
1.60 +£0.20 0.80+0.20 0.8+0.20
0.50+0.10 R/W
0.60£0.10 R/W
2.0 £0.15 1.25 +0.10 0.8050.10 W
0805 -0UxU.
0.50 £0.20
(2012) 1.25+0.10 R
0.85+0.10 R/W
2.0 £0.20 1.25 +0.20
1.25+0.20 R
ML) 5794051025 | 2.79+0.38 1.78 max R 0.38 +0.25
) L . (2828)
: ' 0.8 +0.10 RIW
T 3.2 £0.15 95 +0.
T 1.6 £0.15 0.95+0.10 R
1.15 +0.15 R
Af 1206 1.25 +0.10 R 0.6 £0.20
— — (3216)
3.2 £0.20
Mg Mg 1.6 0.20 0.85 +0.10 R
1.6 +0.20 R/W
3.2 +0.3/-0.1 1.6 +0.3/-0.1 1.6 +0.3/-0.10 R
3.2 40.30 2.5 40.20 0.85 £0.10 R
i 1.25 +0.10 R
(3225) 1.6 £0.20 R 0.75 £0.25
3.2 £0.40 2.5 +£0.30 2.0 +0.20 R
2.5 £0.30 R
1808 1.4 £0.15 R
(4520) 4.5 +0.40 2.030.25 1.6 +0.20 R 0.75 £0.25
2.0 £0.20 R
1.25 +0.10 R
3.2+0.30 1.6 £0.20 R
1812
(4532) 4.5 +0.40 2.0 £0.20 R 0.75 £0.25
3.2 40,40 2.5 +£0.30 R
2.8 £0.30 R
2.0 £0.20
1825
(4563) 4.6 £0.30 6.3 £0.40 2.5 +0.30 R >0.26
2.8 £0.30
2.0 £0.20
2220
(5750) 5.7 £0.40 5.0 £0.40 2.5 +£0.30 R >0.30
2.8 £0.30
2995 2.0 £0.20
5.7 £0.40 6.3 £0.40 2.5 +0.30 R >0.30
(5763) 2.8 +0.30
* R = Reflow soldering process; W = Wave soldering process
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SIZE CODES/PACKAGING STYLE & QUANTITY

Reel Quantity

Embossed Plastic

Paper Tape Tape
CS"I"ZS: g(')fji S (Tr:;:;‘”ess Length (mm) Width (mm) | Thickness (mm) | 7" Reel R}S;I mrol | 13" Reel
0201 | AA 0.33 0.60 +0.03 0.30 +0.03 0.30 +0.03 15,000 | 70,000 - -
0402 | BA 0.55 1.00 +0.05 0.50 +0.05 0.50 +0.05 10,000 | 50,000 - -
0402 | BC 0.52 1.0 £0.20 0.50 +0.20 0.50 +0.2 10,000 - - -
0505 | LA 1.3 1.4 +0.33/-0.25 1.4 +0.38 1.15 +0.15 - - - -
0603 | CA 0.87 1.6 +0.1 0.8+0.1 0.8+0.07 4,000 | 15,000 - -
0603 | CC 0.95 1.6 +0.15/-0.01 | 0.8 +0.15/-0.1 0.8 +0.15/-0.1 4,000 | 15,000 - -
0805 | DB 0.7 2.0+0.15 1.25 0.1 0.6 +0.1 4,000 | 15,000 - -
0805 | DC 0.9 2.0+0.15 1.25 +0.1 0.8+0.1 4,000 | 15,000 - -
0805 | DD 1.35 2.0+0.15 1.25 0.1 1.25 0.1 - - 3,000 | 10,000
0805 | DE 0.95 2.0+0.2 1.25 +0.2 0.85 +0.1 4,000 | 15,000 - -
0805 | DF 1.45 2.0%0.2 1.25 0.2 1.25 0.2 - - 3,000 | 10,000
1111 | MA 1.78 2.79 +0.51/-0.25 2.79 +0.38 1.78 max - - 2,000 -
1206 | EA 0.9 3.2+0.15 1.6 +0.15 0.8+0.1 4,000 | 15,000 - -
1206 | EB 1.05 3.2+0.15 1.6 +0.15 0.95 +0.1 - - 3,000 | 10,000
1206 | EC 1.35 3.2+0.15 1.6 +0.15 1.25 0.1 - - 3,000 | 10,000
1206 | ED 1.3 3.240.2 1.6 +0.15 1.15 +0.15 - - 3,000 | 10,000
1206 | EE 1.8 3.240.2 1.6 +0.2 1.6 +0.2 - - 2,000 | 10,000
1206 | EG 1.9 3.2 +0.3/-0.1 1.6 +0.3/-0.1 1.6 +0.3/-0.1 - - 2,000 | 9,000
1210 | FA 1.05 3.2+0.3 2.5+0.2 0.95 +0.1 - - 3,000 | 10,000
1210 | FC 1.35 3.2+0.3 2.5+0.2 1.25+0.1 - - 3,000 | 10,000
1210 | FD 1.8 3.2+0.4 25+0.3 1.6 +0.2 - - 2,000 -
1210 | FE 2.2 3.2 £0.4 2.5+0.3 2.0 0.2 - - 1,000 | 6,000
1210 | FF 2.8 3.2 £0.4 2.5+0.3 2.5+0.3 - e 1,000 | 6,000
1808 | GE 1.35 4.5 +0.5/-0.3 2.03 +0.25 1.25 0.1 - - 2,000 | 10,000
1808 | GH 2.2 4.5 +0.5/-0.3 2.03 +0.25 2.040.2 - - 1,000 | 6,000
1812 | HA 1.35 45+0.4 3.2+0.3 1.25+0.1 - - 1,000 | 5,000
1812 | HC 2.2 45+0.4 3.2+0.3 2.0 0.2 - - 1,000 -
1825 | 1A 2.2 4.6 +0.3 6.3+0.4 2.040.2 - - 1,000 -
1825 | 1B 2.8 4.6 +0.3 5.0 0.4 2.5+0.3 - - 500 -
2220 | JA 2.2 5.7 0.4 5.0 +0.4 2.0 0.2 - - 1,000 -
2220 | JB 2.8 5.7 +0.4 5.0 0.4 2.5+0.3 - - 500 -
2220 | JC 3.1 5.7 +0.4 5.0 0.4 2.840.3 - - 500 -
2225 | KA 2.2 5.7 0.4 6.3 0.4 2.0 0.2 - - 1,000 -
2225 | KB 2.8 5.7 +0.4 6.3+0.4 2.5+0.3 - - 500 -
2225 | KC 3.1 5.7 +0.4 6.3 0.4 2.840.3 - - 500 -
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DESIGNER KITS

0603 M Series MLCC Designer Kit
B, C, & J Tolerances - 250V

Kit Part Number: 0603M-KIT.

0.5 pF (B) 1.0 pF (B) 1.8 pF (B) 3.3 pF (B) 5.6 pF (C) 22 pF ()
0.6 pF (8) 1.2 pF (B) 2.2 pF (B) 3.9 pF (B) 6.8 pF (C) 33 pF ()
0.8 pF (8) 1.5 pF (B) 2.7 pF (B) 4.7 pF (B) 10 pF ()) 47 pF ()

PIN EIA (Metric) 50 pieces of each value (pF)
0402H-KIT | 0402 (1005)
50 volts Tolerance

0603H-KIT | 0603 (1608) | 0.5 | 0.6 | 0.8 1.0 1.2 15 18 | 22 | 24 | 33 | 39 | 47 5.6 6.8 10 22 33 68
100 volts Tolerance

0805H-KIT [ 0805 (2012) [ 1.0 [ 18 [ 27 [ 47 [ 50 [ 60 [ 68 [ 80] 90
250 volts Tolerance +0.1pF +0 1pF

MLCC, ULTRA High Q Multi-Layer Capacitor Standard Kits
PIN EIA (Metric) 50 pieces of each value (pF)
0201M-KIT | 0201 (0603) | 0.3 | 0.7 | 10 | 12 |15 | 22 | 27 | 33 | 36 | 39 | 43 | 47 | 56 | 68 | 8.2 10 | 22 | 33
25 volts Tolerance 5%

0402M-KIT | 0402 (1005) | 02 [ 03 |05 |07 (09 |10 |12 |15 ] 20| 22| 27 3 391 47| 56 | 6.8 | 8.2 10
100 volts Tolerance

0603M-KIT | 0603 (1608) | 0.5 | 06 | 0.8 1.0 12 15 18 | 22 | 27 | 33 | 39 | 47 5.8 6.8 10 22 33 47
250 volts Tolerance

0805M-KIT | 0805 (2012) 7| 56]68] 090
250 volts Tolerance +0.25pF

Our standard kits are listed above, however, different capacitance values/case sizes/and voltages are available.

Please contact Frontier Electronics or one of our franchised distributors for additional information.
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GENERAL PURPOSE & HIGH VOLTAGE (G SERIES)

Part Number Description

0201 G 250 N OR3 A C T
Size Series Voltage Dielectric Capacitance Tolerance Termination Packaging
0201 (0603) G (General Purpose) 250=25 VDC N=NPO 0R3=0.3pF A=+0.05pF C=Cu/Ni/Sn T=7" Paper Tape
General Electrical Data
Dielectric NPO X7R X5R Y5V
1210, 1808, 1812,1825, 2220, 2225 1825, 2220, 2225 0805, 1206, 1210 1812
Capacitance range 0.1pF to 0.1uF 100pF to 47uF 100pF to 100uF 0.01yF to 100pF
. 0,
Capacitance Caps<5pF: B .(10.1pF), C (0.25pF) J (£5%) K (£10%) M (£20%)
- 5pF<Cap<10pF: C (+0.25pF), D (+0.5pF) K (+10%) M (+20%) Z (-201+80%)
Cap210pF: F (1%), G (£2%), J (£5%),K (+10%) M (£20%) =
6.3, 10, 16, 25,
Rated voltage (VDC) 6.3, 10, 16, 25, 50, 100, 200, 250, 500, 630, 1,000, 2,000, 3,000 6.3, 10, 16, 25, 50 50. 100, 200, 250
Operating 55 t0 +125°C 55 t0 +85°C 25 t0 +85°C
temperature
G Ele +30ppm +15% +15% -0.375
characteristic
Insulation resistance Ur=200~630V: 210GQ or RxC=100Q-F (whichever is lower)
at Ur Ur=1000~3000V: 210GQ
<200V: 22.5xVDC
200~300V: 22 x VDC
. : 500~999V: 21.5 x VDC
Dielectric Strength 1000~3000V: 21.2 x VDC
*Duration: 1 to 5 seconds
*Charge and discharge current less than 50mA
Termination Ni/Sn (lead-free termination)
Electrical Characteristics
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Frontier Electronics Corp.® Page 6 of 22 667 E. Cochran St. Simi valley, CA 93065

http://www.frontierusa.com

Phone: 1-805-522-9998, Fax: 1-805-522-9989


http://www.frontierusa.com/

GENERAL PURPOSE & HIGH VOLTAGE (G SERIES) NPO DIELECTRIC %

0201 0402 0603 0805 1206 1210 1808 1812 1825|2220)2225
B. 6.3 6.3 ! ! ! 50
g |8 3 6.3 10 10 10 10 10 100
g |3 10 10 16 16 16 16 200 16 200
S |10 |18 16 25 25 25 25 250 25 250 | 50
® |16 |25 25 200| 50 200 500| 50 200 500 50 200 500 50 500 50 200 500 500 | 100
25 50|50 100| 50 100 250|100 250 630]100 250 630 1K 2K|100 250 B30 1K 2K|100 B30 1K 2K 3K|100 250 630 1K 2K 3K| 50 | 630 | 200
DC Volts
0R2 0.2 pF AAAA
0R3 0.3 pF Al AA
0R4 0.4 pF AbAA
0R5 0.5 pF AA AA|BA BA|CA CA CA|DB DB DB
0R5 0.6 pF AA AA|BA BA|CA CA CA|DB DB DB
0R7 0.7 pF AA AA|BA BA|CA CA CA|DB DB DB
0R8 0.8 pF AA AA|BA BA|CA CA CA|DB DB DB
0R9 0.9 pF AA AA|BA BA|CA CA CA|DBE DB DB
1R0 1.0 pF A AA AA|BA BA|CA CA CA|DB DB DB
1R2 12 pF AA AA[BA BA|CA CA CA|DB DB DB|EA EA EA EAEA
1R5 1.5 pF *B AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA
1R8 1.8 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA
2R0 2.0 pF C AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA
2R2 22 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
2R7 27 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
3R0D 3.0 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
3R3 33pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
3R 3.9 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
4RO 4.0 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
4R7 47 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
5RO 5.0 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
5RE 5.6 pF AA AA[BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
BRO 8.0 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
GRS 6.8pF| *(C |AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
7R 7.0 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
8RO 80pF| [ |as AAlBA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
8R2 8.2 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
9R0 9.0 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA GE GE GE GE GE
100 10 pF AA AA[BA BA|CA CA CA|DE DB DB|EA EA EA EAEA[FA FA FA FA FA[GE GE GE GE GE|HA HA HA HAHAHA| 1A | Ja | KA
120 12 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA[FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | JA | KA
150 15 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA[FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | Ja | KA
180 18 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA[FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | Ja | KA
220 22 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA[FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | Ja | KA
270 27 pF AM AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEA[FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | JA | KA
330 33 pF AM AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEB|FA FA FA FA FA|GE GE GE GE GE[ HA HA HA HAHAHA| 1A | JA | KA
390 39 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EAEB|FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | JA | KA
470 47 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EBEB|FA FA FA FA FA|GE GE GE GE GE[HA HA HA HAHAHA| 1A | JA | KA
560 56 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EBEC|FA FA FA FAFC|GE GE GE GE GE[HA HA HA HAHAHA| 1A | JA | KA
80 58 pF AA AA|BA BA|CA CA CA|DB DB DB|EA EA EA EBEC|FA FA FA FAFC|GE GE GE GE GE[HA HA HA HAHAHA| 1A | JA | KA
820 82 pF AA AA|BA BA|CA CA CA|DB DB DC|EA EA EA ECEC|FA FA FA FAFC|GE GE GEGE GE[HA HA HA HAHAHA| 1A | JA | KA
101 100 pF AA AA[BA BA|[CA CA CA|DB DC DC|EA EA EA ECEC|FA FA FA FCFC|[GE GE GEGEGH|HA HA HA HAHAHA| 1A | Ja | KA
121 120 pF AA AA|BA BA|CA CA CA|DB DC DD|EA EA EA ECEE|FA FA FA FCFC|GE GE GE GEGH|HA HA HA HAHAHA| 1A | JA | KA
151 150 pF BA BA|CA CA CA|DB DD DD|EA EA EA ECEE[FA FA FA FCFD|GE GE GEGHGH|HA HA HA HAHAHA| 1A | JA | KA
181 180 pF BA BA|CA CA CA|DB DD DD|EA EA EA EEEE|FA FA FA FCFD|GE GE GEGHGH|HA HA HA HAHAHC| 1A | JA | KA
221 220 pF BA BA|CA CA CA|DB DD DD|EA EA EA EEEE|FA FA FA FDFD|GE GE GEGHGH|HA HA HA HAHAHC| 1A | JA | KA
27 270 pF BA CA CA CC|DB DD DD|EA EB EB EE FA FA FA FD |GH GH GHGHGH| HA HA HA HAHCHC| 1A | JA | KA
3 330 pF BA CA CA CC|DB DD DD|EA EB EB EE FA FA FA FD |GH GH GHGHGH|HA HA HA HAHCHC| 1A | JA | KA
391 390 pF BA CA CA CC|DC DD DD|EA EB EB EE FA FA FA FD |GH GH GHGH |HA HA HA HAHCHC| 1A | JA | KA
471 470 pF *E BA CA CA CC|DC DD DF|EA EB EB EE FA FA FA FD |GH GH GHGH |HC HC HA HCHCHC| 1A | JA | KA
561 560 pF BA CA CA DC DD DF|EA EC EC EE FA FA FA FD |GH GH GHGH |HA HA HA HCHC A | JA | KA
(3] f80 pF *G BA CA CA DC DD DF|EA EC EC EE FA FA FAFD |GH GH GHGH |HA HA HA HCHC A | JA | KA
a1 820 pF BA CA CA DC DD DF|EA EE EE EE FA FA FA FD |GH GH GH HA HA HA HCHC A | JA | KA
102[ 1,000pF| | BA CA CA DC DD DF|EA EE EE EE FA FC FC FD |GH GH GH HA HA HA HCHC A | Ja | ka
122 [ 1,200pF cc cc DC DD EA EE EE FA FC FC GH GH HA HA HA HC A | JA | Ka
152 | 1500pF| & cc cc DC DD EA EE EE FA FC FC GH GH HA HA HA HC A | JA | Ka
182 [ 1,800pF cC DC DD EA EE EE FA FC FC GH GH HA HA HA A | JA | KA
222 [ 2,200pF cC DC DD EA EE EE FA FC FC GH GH HA HA HA A | JA | KA
272 | 2,700pF cc DD EA EE FA FC FC HA HA HA A | JA | KA
332 [ 3300pF cc DD EA EE FA FC FC HA HA HA A | JA | KA
392 [ 3.900pF cc DD EA EE FA FC FC HA HA A | JA | KA
472 | 4700pF cc DD EA EE FA FD HA HA A | JA | KA
562 | 5,600 pF cc DD EA FA FD HA HA A | JA | KA
682 [ 6,800 pF cc DD EE FA FD HA HA A | JA | KA
822 | 8,200pF cc DD EC FA FD HA A | JA | KA
103 | 10,000 pF cc DD EC FA FD HA A | oA | ka
123 | 12,000 pF DE EB FC HA A | JA | Ka
153 | 15,000 pF DE EB FC HA A | JA | Ka
183 [ 18,000 pF DD EE HA A | JA | KA
223 | 22,000 pF DD EE HA A | JA | KA
273 | 27,000 pF EB HA A | JA | KA
333 23,000 pF EB HA A | JA | KA
393 [ 29,000 pF ED A | JA | KA
563 | 56,000 pF ED
683 | 58,000 pF EE
823 | 22,000 pF EE
104 [ 100,000 pF EE
* Tolerance available only for 100V and lower

The letter code in the cell indicates the dimensions and package quantity. The reference table is on page 4 of the catalog.
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GENERAL PURPOSE & HIGH VOLTAGE (G SERIES) X7R DIELECTRIC ¥
0201 0402 0603 0805 1206 1210
= 6.3 6.3 6.3
T |63 10 6.3 10 10 6.3
S |10 25 10 200|186 200 500 16 200 500 10 200 500
@ |16 25 50|50 10016 25 50 100 250|25 50 100 250 630 1K |25 50 100 250 630 1K 2K |16 25 50 100 250 630 1K 2K
DC Volts
101 100 pF AA AA MA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC
121| 120 pF AM AA AMA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC
151|450 pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC
181 180 pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC
221|  220pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC
271  270pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC|FC FC FC FC FC FC FC FC
33| 330pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC|FC FC FC FC FC FC FC FC
391|390 pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC|FC FC FC FC FC FC FC FC
471|  470pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC|FC FC FC FC FC FC FC FC
561| 560 pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC|FC FC FC FC FC FC FC FC
B81| 620pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EC|FC FC FC FC FC FC FC FC
821| a20pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EE|FC FC FC FC FC FC FC FC
102| 1,000 pF AM AA AA|BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FC
122| 1,200 pF AA AA BA BA|CA CA CA CA CC|DC DC DC DC DC DC|EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FF
152| 1,500 pF AA BA BA|CA CA CA CA CC|DC DC DC DC DC DD|EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FF
182| 1,300 pF AA BA BA|CA CA CA CA CC|DC DC DC DC DC DD|EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FF
222| 2200 pF AA BA BA|CA CA CA CA CC|DC DC DC DC DC DD|EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FF
272| 2,700 pF AA BA BA|CA CA CA CA CC|DC DC DC DC DC EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FF
332| 3300pF AA BA BA|CA CA CA CA CC|DC DC DC DC DC EA EA EA EC EC EC EE|FA FA FA FA FA FC FC FF
392| 3900 pF AA BA BA|CA CA CA CA CC|DC DC DC DC DC EA EA EA EC EC EC EE|FA FA FA FA FA FC FD FF
472| 4700 pF AA BA BA|CA CA CA CA CC|DC DC DC DC DD EA EA EA EC EC EC EE|FA FA FA FA FA FC FD FF
562| 5600 pF AA BA CA CA CA CA CC|DC DC DC DD DD EA EA EA EC EC EC EE|FA FA FA FA FA FC FD
§82| 6,300 pF AA BA CA CA CA CA CC|DC DC DC DD DD EA EA EA EC EC EC FA FA FA FA FA FC FD
822| 8200pF AA BA CA CA CA CA CC|DC DC DC DD DD EA EA EA EC EC EC FA FA FA FA FA FC FD
103 | 10,000 pF AA BA CA CA CA CA CC|DC DC DC DD DD EA EA EA EC EC EC FA FA FA FA FA FC FD
123]42,000 pF BA CA CA CA CC DC DC DC DD DD EA EA EA EC EC EE FA FA FA FA FA FC FD
153 | 15,000 pF| * | BA CA CA CA CC DC DC DC DD DD EA EA EA EC EC EE FA FA FA FA FA FC FD
183 | 18,000 pF BA CA CA CA CC DC DC DC DD DD EA EA EA EC EC FA FA FA FA FA FC FD
223 | 22,000 pF| K BA CA CA CA CC DC DC DC DD DD EA EA EA EC EE FA FA FA FA FA FD FD
273 | 27,000 pF BA CA CA CA CC DC DC DD DD EA EA EA EC EE FA FA FA FA FA FD
333 [ 33,000 pF| M BA CA CA CC CC DC DC DD DD EA EA EA EE EE FA FA FA FA FA FD
393 | 39,000 pF BA CA CA CC CC DC DC DD DD EA EA EA EE EE FA FA FA FA FA FD
473 | 47,000 pF BA CA CA CC CC DC DC DD DD EA EA EA EE EE FA FA FA FA FC FD
563 | 56,000 pF BA CA CA CC CC DC DC DD DD EA EA EA EE EE FA FA FA FA FC FD
B83 | 68,000 pF BA CA CA CC CC DC DC DD DD EA EA EA EE FA FA FA FA FD FD
823 |82,000 pF BA CA CA CC CC DC DC DD DD EA EA EC EE FA FA FA FA FD
104  01pF BA CA CA CC CC DC DC DD DD EA EA EC EE FA FA FA FA FD
124| 0A42pF CA CC DC DD EA EA EC FA FA FA FA FD
154| 0A15pF CA CC DD DD EB EB EE FA FA FA FC FF
184| 0A13pF CA CC DD DD EB EB EE FA FA FA FC FF
224| 0221F CA CC DD DD EB EB EE FA FA FA FC FF
274| 027)F cc cc DD DF EB EC EE FA FA FA FD FF
334| 033pF cc cc DD DF EB EC EE FA FA FC FD FF
394| 039pF cc cc DD DF EB EG EE FA FA FC FF FF
474| 047F cc cc DD DF ED EG EE FA FA FC FF FF
564| 056 UF cc DD ED EG EG FA FC FC FF
B84| 063UF cc DD ED EG EG FA FC FC FE
824| 082pF cc DD ED EG EG FA FC FC FE
105 1 uF cc DD DF ED EG EG FA FC FC FE
155 150F cc DF ED FE FD FF FF
225 22UF cc DF DF ED EG EG FE FD FF FF
335 33F EG FE FD
475 47 UF DF EG EG FE FE FF
B85 6.8 UF
106 10 UF DF EG FE FE FF
226 22 UF EG FF FF
476 47 UF FF
*J Tolerance available only for 100V and lower
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GENERAL PURPOSE & HIGH VOLTAGE (G SERIES) X7R DIELECTRIC ¥

1808 1812 1825 2220 2225
~ |63 100 10 6.3 6.3
2 10 200 6.3 16 10 10
S |16 250 10 25 16 16
Z |25 500 16 50 200 500 50 200 500 25 200 500 2K |25 200
50 630 1K 2K 3K |25 100 250 630 1K 2K 3K|100 250 630 1K 2K 3K |50 100 250 630 1K 3K [50 100 250 500 630 1K 2K
DC Volts
101| 100 pF
121| 120 pF
151| 150 pF GE GE GE GE GE
181| 180pF GE GE GE GE GE
221| 220 pF GE GE GE GE GE
271|  270pF GE GE GE GE GE [HA HA HA HA HA
33| 330pF GE GE GE GE GH|HA HA HA HA HA
391|  390pF GE GE GE GE GH|HA HA HA HA HA
471| 470pF GE GE GE GE GH|HA HA HA HA HA
561| 560 pF GE GE GE GE GH|HA HA HA HA HA
681| 630pF GE GE GE GE GH|HA HA HA HA HA HC HC
821| B820pF GE GE GE GE GH|HA HA HA HA HA HC HC
102 | 1,000 pF GE GE GE GE GH[HA HA HA HA HA HA HC| 1A 1A 1A 1A 1A 1A | JA JA JA JA JA JA|KA KA KA KA KA KA KA
122| 1,200 pF GE GE GE GH GH|HA HA HA HA HA HA HC| 1A 1A 1A 1A 1A IA[JA JA JA JA JA JA|KA KA KA KA KA KA KA
182 | 1,500 pF GE GE GE GH GH|HA HA HA HA HA HA HC| 1A 1A 1A 1A 1A 1A [ JA JA JA JA JA JA|KA KA KA KA KA KA KA
182 | 1,800 pF GE GE GE GH HA HA HA HA HA HA HD| 1A 1A 1A 1A 1A A |JA JA JA JA JA JA|KA KA KA KA KA KA KA
222| 2200 pF GE GE GE GH HA HA HA HA HA HA HD| 1A 1A 1A 1A 1A A |JA JA JA JA JA JA|KA KA KA KA KA KA KA
272| 2,700 pF GE GE GE GH HA HA HA HA HA HA HD| 1A 1A 1A 1A 1A 1A |JA JA JA JA JA JA|KA KA KA KA KA KA KA
332| 3300pF GE GE GE GH HA HA HA HA HA HC A 1A 1A 1A 1A IA|JA JA JA JA JA JA|KA KA KA KA KA KA KA
392| 3,900 pF GE GE GE GH HA HA HA HA HA HC A 1A 1A 1A 1A IA|JA JA JA JA A JA|KA KA KA KA KA KA KA
472 | 4,700 pF GE GE GE GH HA HA HA HA HA HC A 1A 1A 1A 1A IA|JA JA JA JA JA JA|KA KA KA KA KA KA KA
562 | 5500 pF GH GH GH GH HA HA HA HA HA A 1A 1A 1A 1A IA|JA JA JA JA JA JA|KA KA KA KA KA KA KA
692 | £,800 pF GH GH GH HA HA HA HA HA A 1A 1A 1A 1A IA|JA JA JA JA JA JA|KA KA KA KA KA KA KA
822 | 8200pF GH GH GH HA HA HA HA HA A 1A 1A 1A 1A IB|JA JA JA JA JA JB|KA KA KA KA KA KA KA
103 | 10,000 pF GH GH GH HA HA HA HA HA A 1A 1A 1A 1A 1B JA JA JA JA JA JB|KA KA KA KA KA KA KA
123 [ 12,000 pF GH GH GH HA HA HA HA HA A 1A 1A 14 IB JA UM JA JA JA KA KA KA KA KA KA KA
153 | 15,000 pF| * ] [GH GH GH HA HA HA HA HC A 1A 1A 14 B JA UM JA JA JA KA KA KA KA KA KA
183 | 18,000 pF GH GH GH HA HA HA HA A 1A 1A IA JA A JA JA A KA KA KA KA KA KA
223 | 22,000 pF| K |GH GH GH HA HA HA Ha A 1A 1A IA JA A JA JA JA KA KA KA KA KA KA
273 | 27,000 pF GH GH GH HA HA HA Ha A 1A 1A IA JA UM JA JA JA KA KA KA KA KA KA
333 | 33000 pF| M |eH e cH HA HA HA HA A 1A 1A A JAJA A JA JA KA KA KA KA KA KA
393 | 20,000 pF GH GH GH HA HA HA HA A 1A 1A IA JA A JA JA A KA KA KA KA KA KA
473 | 47,000 pF GH GH HA HA HA Ha A 1A 1A IA JAJAJA JA JA KA KA KA KA KA KA
563 | 56,000 pF GH GH HA HA HA HC A 1A 1A A JA UM JA JA JA KA KA KA KA KA KA
683 | 53,000 pF GH GH HA HA HA HC A 1A 1A IA JA A JA JA A KA KA KA KA KA KA
823 | 82,000 pF HA HA HA HC A 1A 1A 1B JA JA JA JA JA KA KA KA KA KA KA
104  0A1pF HA HA HA HC A 1A 1A 1B JAJAJA JA JA KA KA KA KA KA KA
124|  012pF HA HA HA HD A 1A 1A JA A JA JA B KA KA KA KA KA
154| 015pF HA HA HC HD A 1A 1A JA A JA A KA KA KA KA KA
184| 018pF HA HA HC A 1A 1A JAJA JA A KA KA KA KA KA
224| 022pF HA HA HC A 1A 1A JA IR JA A KA KA KA KA KA
274| 027pF HA HA HC A 1A JA A JA A KA KA KA KA
334| 033pF HA HA HC A 1A JA A JA A KA KA KA KA
394| 030pF HA HA HC A 1A JA A JA A KA KA KA KA
474| 04T pF HA HC HC A 1A JA A JA A KA KA KA KA
564| 058 pF HA HC HD (T JA A A KA KA KA KA
684| 068pF HA HC HD A 1A JA A JA KA KA KA KA
824| o082pF HA HC HD A 1A JA JAJA KA KA KA KB
105 1pF HA HC HD A 1A JA A A KA KA KA KB
185  15pF HC HC HD 14 JA JA B KA KA KB
225  22pF HD HD IA JA JA JB KA KA KB
335|  33pF IA JA A KA KA
475|  4TyF 1A JA B KA
685| GBYF JB JC KB
106 10 pF Jc Jc KC
226 22 uF
476 47 UF
*J Tolerance available only for 100V and lower
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GENERAL PURPOSE & HIGH VOLTAGE (G SERIES) Y5V DIELECTRIC %

. 0402 0603 0805 1206 1210 1812
2 6.3
z |63 6.3 6.3 200 200 200(10 25 200
2 |10 16 25 50|10 16 25 50|10 16 25 50 100 250| 6.3 10 16 25 50 100 250| 6.3 10 16 25 50 100 250| 16 &0 100 250
DC Volts
103 [10,000 pF BA BA BA BA|CA CACACA/DBDBDBDB DC DC|EA EAEAEAEA EA EA|FA FAFAFAFA FA FA[HA HA HA Ha
153 | 15,000 pF BA BA BA BA|CA CACACA/DBDBDBDB DC DC|EA EAEAEAEA EA EA|FA FA FA FAFA FA FA|[HA HA HA Ha
223 | 22,000 pF BA BA BA BA|CA CACACA/DBDBDBDB DC DC|EA EAEAEAEA EA EA|FA FA FA FAFA FA FA|[HA HA HA Ha
333 |33,000 pF BA BA BA BA|CA CACACA/DBDBDBDB DC DC|EA EAEAEAEA EA EA|FA FA FA FAFA FA FA|[HA HA HA Ha
473 | 47,000 pF BA BABA |CA CACACADBDBDBDB DC DC|EA EAEAEAEA EA EA|FA FA FA FA FA FA FA|[HA HA HA Ha
£83 | 68,000 pF BA BABA |CA CACACADBDBDBDB DC DC|EA EAEAEAEA EA EA|FA FA FA FAFA FA FA|[HA HA HA Ha
104 0.1pF BA BABA |CA CACACA/DBDBDBDB DC EA EAEAEAEA EA EA|FA FAFAFAFA FA FA([HA HA HA HA
154 015 uF BA BA CA CA CA CA|DB DB DB DB EA EAEAEAEA EB EB|FA FAFAFAFA FA FA([HA HA HA HA
224 022 uF BA BA CA CA CA CA|DB DB DB DB EA EAEAEAEA EB FA FA FA FA FA FA HA HA HA Ha
334 033 pF *M BA BA CA CACACC|DC DCDCDC EA EAEAEAEA FA FA FA FA FA FA HA HA HA Ha
474 0.47 yF BA BA CA CACACC|DC DCDCDC EA EAEAEAEA FA FA FA FA FA HA HA HA HA
684 068 uF 7 BA CA CCCC |DC DCDDDD EA EAEAEAEA FA FA FA FA FA HA HA HA HA
105 1pF BA CA CCCC |DC DCDDDD EB EBEBEBED FA FA FA FA FA HA HA HA
155 15pF CA DD DD EB EBEBEB FA FA FA FA HA HA
225 2.2 pF CA CC DD DD DF EB EBEBEBED FA FA FAFAFD HA HA
335 33pF DD DD ED EDEDED FA FA FA FA HA HA
475 47 pF CC DD DD DF ED EDEDEDEG FA FA FAFCFD HA HA
685 6.8 pF DF ED EDED FA FA FAFCFE HA HA
106 10 pF DF DF ED EDEDEG FC FCFCFD FE HA HC
226 22 pF DF EG EG FE FE FE HD
476 47 pF EG FE FE HD
107 100 pF FF
"M Tolerance available only for 100V and lower

GENERAL PURPOSE & HIGH VOLTAGE (G SERIES) X5R DIELECTRIC S

z 0201 0402 0603 0805 1206 1210
@
€ |G3 10 16 25 50|63 10 16 25 50|63 10 16 25 5006 10 16 25 50|63 10 16 25 50[63 10 16 25 50
e DC Valts
101 100 pF AA AA AA AA AA
221 220 pF AA AA AA AA AA
471 470 pF AA AA AA AA AA
102 | 1,000 pF AA AA AA AA AA
222 | 2200 pF AA AA AA
472 | 4700pF AA AR AA
103 | 10,000 pF AA AA AA
273 | 27,000 pF AA AA BA BA BA
333 | 33,000 pF AR AA BA BA BA
393 | 39,000 pF A AA BA BA BA
473 | 47,000 pF A AA BA BA BA
563 | 56,000 pF AA AA BA BA BA
683 | 68,000 pF AA AA BA BA BA
823 | 82,000 pF AA AA BA BA BA
104 OApF| * ] | AA AA AA AA BA BA BA BA BA
154 | 0.15pF BA BA BA BA
224 | o022pF| K |AA A BA BA BA BA BA|CC CC CC CC cC
274 | 027pF CC CC CC CC
334 | o33pF| M BA BA CC CC CC CC
394 | 0.39pF CC CC CC CC
474 | 04T pF A AA BA BA BC BC BC|CC CC CC CC CC
684 | 063pF BA BA CC CC CC CC
824 | 082pF CC cC cC
105 1 pF A AA BA BA BA BA CC CC CC CC cC|DD DD DD DD DF
155 15pF cc DF DF DF ED ED ED FE FE FE
225 22)F AA BA BA BC BC CC CC CC CC CC|DF DF OF DF DF|ED ED ED EG EG|FE FE FE
335 33PF CC cC DF DF DF DF EG EG EG EG
475 47 yF BC BC BC CC CC CC CC DF DF OF DOF DF|EG EG EG EG EG|FE FE FE FE
685 6.8 uF EG EG
106 10 pF BC BC CC CC CC CC DF DF DF DF DF|EG EG EG EG EG|FE FE FE FE FF
226 22 uF cc cc DF DF DF EG EG EG EG FF FF FF FF
476 47 uF DF DF EG EG FF FF FF
107 100 pF EG FF FF
*J Tolerance available in 0201 case size only

The letter code in the cell indicates the dimensions and package quantity. The reference table is on page 4 of the catalog.
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SOFT (FLEXIBLE) TERMINATION

Soft Termination is available on most of our G Series Capacitors, 0805 case and larger. With up to 5mm of PCB flex, Soft

Termination protects the MLCC from stress fractures with zero failures.

Measuring Method

v 1mm/sec |
O O

Capacitor under PCB

The test sample is soldered onto a PCB and the PCB is deflected, with deflection rate of 1mm/s until the

capacitance change exceeds £12.5%, which is considered a failing point.

The table below summarizes the deflection results:

Size: 1210 Size: 1812 Size: 1825 Size: 2220 Size: 2225
Std. Soft Std. Soft Std. Soft Std. Soft Std. Soft
Term Term Term Term Term Term Term Term Term Term
Max. 5 12 5 15 5 15 5 12 5 12
Min. 2 5 2 5 4 5 3 5 3 5
Avg. 3.5 9.9 35 9.9 4.5 11.2 4 8.9 4.5 8.9
Units in mm
1210 1895
16
14
14
e 12 2 1
E E ;
= 10
= B =
& 8 @
m = 8
5 0 ) £
g 4 3 24 ] -
w 2 2
g 0
HTH std term HTR softterm HPR std term H7R zoftterm
2220 2225
14 14
12 12
E 10 E 10
= [ = N
T B g 8
o o
2 6 2 6 ;
= [ =
z & 2 4 L
z ¢ 1 = i
2 2
0 0
X7R. std. term X7R soft term KTR std. term *7R soft term

e Please contact Frontier Electronics for additional information and product availability.
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ULTRA HIGH-Q, LOW ESR (M SERIES) NP0 DIELECTRIC, 1+ GHz

Part Number Description

0201 M 250 N OR3 A C T
Size Series Voltage Dielectric Capacitance Tolerance Termination Packaging
0201 (0603) | M (Ultra High Q, Low ESR) | 250=25 VDC N=NPO OR3=0.3pF A=%0.05pF | C=Cu/Ni/Sn T=7" Paper Tape
General Electrical Data
Dielectric NPO
Size 0201, 0402, 0505, 0603, 0805, 1111
Capacitance 0.1pF to 1,000pF

Capacitance tolerance

Caps<5pF: A (+0.05pF ), B (+0.1pF), C (+0.25pF)

5pF<Cap<10pF: B (+x0.1pF), C (+0.25pF), D (+0.5pF)
Cap=10pF: F (1%), G (¥2%), J (¥5%)

Rated voltage (WVDC)

6.3V, 10V, 16V, 25V, 50V, 100V, 200V, 250V, 500V

Q

Cap=30pF, Q21000
Cap<30pF,Q2400+20C

Insulation resistance at Ur

210GQ

Operating temperature

-55 to +125°C

Capacitance change

+30ppm/°C; 0201Cap=22pF, +60ppm/°C

Ni/Sn (lead-free termination)

Termination

Electrical Characteristics

1Z1 Q)

ESR(0)

100000

==

100000

~

10000 \\ 10000 S
1000 S~ 1000 I~
\ = ~ \ [1eF]
100 % 1.5pF T 100 xéi 1.5pF
\,ﬁ 3.3pF 3 3pF
10 _>\ 10 _)\
6.8pF 6.8pF
| G | G
1 10 100 1,000 10,000 1 10 100 1,000 10,000
Frequency (MHz) Frequency (MHz)
SRF vs. Capacitance by EIA Case Size
1.00 10000
[4/— 15pF 0201
— I — T, ey — 0402
= 2 (0402
= 0803
0.10 == = 1000 7 0805 |
E——— e /\_ BBpF % 0505
1111
0.01 100 |
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ULTRA HIGH-Q, LOW ESR (M SERIES) NP0 DIELECTRIC, 1+ GHz %

Electrical Characteristics

SRF vs. Capacitance (0201) S21 vs. Frequency (0201)
25 o
< . —— Measured data (<8.5GHz) ";":'/-——/
é " \~ = = Simulation data 20l - _//
> -
> 15 ™ & 4ot
2 I =
@ M N
§ 10 ~ » 60 |
5 \\
[}
E ° \ 80
& T ———
0 -100
0.1 1 10 100 0.1 1 10
Capacitance (pF) Frequency (GHz)
SRF vs. Capacitance (0402) S21 vs. Frequency (0402)
30 3 data ( ) 0 s e
= Measured data (<8.5GHz —
§ o5 b = = Simulation data _/ ?/
% 5 Fv X 20 L /
3 .
PN o]
o S o
; 15 ~ :
§ T3 ® 60 |
c 10
o
g \
= 5 80 |
& \.
0 -100
0.1 1 10 100 0.1 1 10
Capacitance (pF) Frequency (GHz)
S11 vs. Frequency (0201) S11 vs. Frequency (0402)
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g
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ULTRA HIGH-Q, LOW ESR (M SERIES) NP0 DIELECTRIC, 1+ GHz @

Electrical Characteristics

ESR vs. Freguency 1111 EIA (2828 M)
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Q vs. Frequency 1111 EIA (2828M)
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ULTRA HIGH-Q, LOW ESR (M SERIES) NP0 DIELECTRIC, 1+ GHz

> 0201 0402 0505 0603 0805 1111 ® 0201 0402 0505 0603 0805 1111
2 [63 10 25 25 25 25 200 S 62 0 25 25 25 25 200
2|10 25 50 200| 10 S0 200 | 50 200 50 250 2|10 25 50 200| 10 50 200 | 50 200 50 250
5|25 s0 100] 50 100 200|100 250 | 16 100 250|100 250 500 | 100 500 g |25 50 100] 50 400 200{400 250 16 400 250 | 100 250 500 | 100 500
DC Vaolts DC Volts

OR1| 01pF AR AA AA | BA BA BA 100[ 10pF BA AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE| MA WA

0R2| 0.2pF AA AA AA | BA BA BA 10| 11pF AL AA BA BA BA|LA LA|CA CA CA|DE DE DE

0R3| 0.3pF AA AA AA | BA BA BA CA CA CA|DE DE DE 120| 12pF AA L AA BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

O0R4| 0.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 130| 13pF AAAA BA BA BA|LA LA|CA CA CA|DE DE DE

ORS| 0.5pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 150| 15pF AAAA BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

OR| 0.5pF AA AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 180 16pF AAAA BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

O0R7| 0.7pF AA AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 180 13pF AAAA BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

R75| 0.75pF AL AA AA | BA BA BA CA CA CA|DE DE DE 200| 20pF AAAA BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

0R8| 0.8pF AA AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 220| 22pF A BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

0R9| 0.9pF AA AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 240 24pF A BA BA BA|LA LA|CA CA CA|DE DE DE

1R0| 1.0pF AA AR AA | BA BA BA | LA LA|CA CA CA|DE DE DE 70| 27pF A BA BA BA| LA IA|CA CA CA|DE DE DE| MA WA

1R1| 1.1pF AL AA BA BA BA | LA LA | CA CA CA|DE DE DE 300] 30pF A BA BA BA|LA LA|CA CA CA|DE DE DE

1R2| 1.2pF AL AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 330 33pF A BA BA BA|LA LA|CA CA CA|DE DE DE| MA WA

1R3| 1.3pF A\ AA AA | BA BA BA| LA LA|[CA CA CA|DE DE DE 380 36pF BA BA LA LA|CA CA CA|DE DE DE

1R4| 1.4pF A\ AA AA | BA BA BA| LA LA|[CA CA CA|DE DE DE 390| 39pF BA BA LA LA|CA CA CA|DE DE DE| MA WA

1R5| 1.5pF A\ AA AA | BA BA BA| LA LA|[CA CA CA|DE DE DE 430 43pF BA BA LA LA|CA CA CA|DE DE DE

1RE| 1.6pF AL AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 7o) 47oF | BA BA LA LA|CA CA CA|DE DE DE| MA WA

1R7| 1.7pF AL AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 510| 51pF BA BA CA CA CA|DE DE DE

1Rg| 1.8pF AL AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 550/ S6pF |y BA BA LA LA|CA CA CA|DE DE DE| MA WA

1Ra| 1.9pF AL AA AA | BA BA BA | LA LA|CA CA CA|DE DE DE 630| 6apF BA LA LA|CA CA CA|DE DE DE| MA WA

2R0| 2.0pF AA AA AA | BA BA BA| LA LA |CA CA CA|DE DE DE| MA WA 7s0| 75pr | BA CA CA CA|DE DE

2R1| 2.1pF AL AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE 820| 82pF BA LA LA|CA CA CA|DE DE MA WA

2R2| 2.2pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE|MA WA 910| 91pF BA CA CA CA|DE DE

2R3| 23pF [A[ A A\ AA | BA BA BA|LA LA|GCA CA CA|DE DE DE 101 100pF BA LA LA |CA CA CA|DE DE MA WA

2R4| 2.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 121[ 120pF DE DE MA WA

2R5| 25pF [B| A AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 151 150pF DE DE MA WA

2R6| 2.6pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 181| 180pF = = m

or7| 27pF (G| A4 AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE|mMa wa 201 2200

2R8| 2 8pF AA AA AA | BA BA BA| LA LA|CA cA ca|DE DE DE P DE DE MA - MA

2R9| 2.9pF A\ AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 271 270pF MA - WA

3R0| 3.0pF AA MM AA | BA BA BA| LA LA | CA CA CA|DE DE DE 331| 330pF MA WA

3R1| 31pF AA AR AA | BA BA BA | LA LA|CA CA CA|DE DE DE 391/ 390pF MA WA

3R2| 3.2pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE a71| 470pF o

3R3| 3.3pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE|MA WA s51| s60pF WA WA

MA I

3R4| 3.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

3IR5| 3.5pF A\ AA AA | BA BA BA|LA LA|CA cA ca|DE DE DE 681| 680pF MA - MA

3R6| 3.6pF M AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE 821| 820pF MA WA

3R7| 3.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE 102| 1000pF MA WA

3R8| 3.8pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

3R9| 3.09pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE|MA WA

4R0| 4.0pF AA AA AA | BA BA BA| LA LA |CA CA CA|DE DE DE

4R1| 4.1pF AL AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE

4R2| 4.2pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

4R3| 4.3pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

4R4| 4.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

4R5| 4.5pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

4RE| 4.6pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

4R7| 4.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE|MA WA

4R8| 4.8pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

4R9| 4.9pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5R0| 5.0pF AL AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE

5R1| 51pF AL AA AA | BA BA BA| LA LA |CA CA CA|DE DE DE

5R2| 5.2pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5R3| 5.3pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5R4| 5.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5R5| 5.5pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5RE| 5.6pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE|MA WA

5R7| 5.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5R8| 5.8pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

5RO| 5.9pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8RO| 6.0pF AA AA AA | BA BA BA| LA LA |CA CA CA|DE DE DE

8R1| 6.1pF AL AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE

8R2| 6.2pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8R3| 6.3pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

ER4| 6.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

ERS| 6.5pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

ERE| 6.60F AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

ER7| 6.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

SR OSPF | | MM MM AA| BA BA BA | LA LA|CA CA CA|DE DE DE|WA WA

&RO| 6.9pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7RO| TODF |~ | MA AA AA|BA BA BA LA LA|CA CA CAlDE DE DE

7R1| TApF AL AA AA | BA BA BA| LA LA |CA CA CA|DE DE DE

7R2| 720 |[y| A AA AA| BA BA BA| LA LA |CA CA CA|DE DE DE

7R3| 7.3pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7R4| T.4pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7R5| 7.5pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7RE| 7.6pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7R7| T.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7R8| 7.8pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

7R9| 7.9pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8RO| 8.0pF AA AA AA | BA BA BA| LA LA |CA CA CA|DE DE DE

8R1| 8.1pF AL AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE

8R2| 8.2pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE|MA WA

8R3| 8.3pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8R4| 8.4pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8RS| 8.5pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8RE| 8.6pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8R7| 8.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8R8| 8.8pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

8R9| 8.9pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9ra| 9.0pF AA AA A\ | BA BA BA| LA LA |CA CA CA|DE DE DE

9R1| 9.1pF AL AA AA | BA BA BA | LA LA |CA CA CA|DE DE DE

9R2| 9.2pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9R3| 9.3pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9R4| 9.4pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9RS5| 9.5pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9RE| 9.6pF AL AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9R7| 9.7pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9Ra| 9.8pF AA AA AA | BA BA BA|LA LA|CA CA CA|DE DE DE

9ra| 9.9pF AA AA AA | BA BA BA| LA LA|CA CA CA|DE DE DE

The letter code in the cell indicates the dimensions and package quantity. The reference table is on page 4 of the catalog.
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HIGH-Q, LOW ESR (H SERIES) NPO DIELECTRIC, UP TO 1GHz

-

Part Number Description

0201 H 250 N OR3 A C T
Size Series Voltage Dielectric Capacitance Tolerance Termination Packaging
0201 (0603) H (High Q, Low ESR) 250=25 VvDC N=NPO 0R3=0.3pF A=+0.05pF C=Cu/Ni/Sn T=7" Paper Tape

General Electrical Data

Dielectric NPO
Size 0201, 0402, 0603,0805
0402: 0.1pF to 470pF
Capacitance 0603: 0.5pF to 3,300pF

0805: 0.5pF to 390pF

Capacitance tolerance

Caps5pF: B (+0.1pF), C (+0.25pF)
5pF<Cap<10pF: C (+0.25pF), D (+0.5pF)
Cap210pF: F (£1%), G (¥2%), J (¥5%)

Rated voltage (WVDC)

6.3V, 10V, 16V, 25V, 50V, 100V, 200V, 250V, 500V, 630V

Q

Cap<30pF: Q=400+20C
Cap=30pF: Q=1000

Insulation resistance at Ur

=210GQ

Operating temperature

-55to +125°C

Capacitance change

+30ppm

Termination

Ni/Sn (lead-free termination)

Electrical Characteristics

ESR vs. Frequency 0201 EIA (0603 M)
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ESRvs. Frequency 0402 EIA (1005 M)
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HIGH-Q, LOW ESR (H SERIES) NPO DIELECTRIC, UP TO 1GHz

Electrical Characteristics

Q vs. Freguency 0603 EIA (1608 M)

Q vs. Frequency 0805 EIA (2012 M)
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o
2
7]

NG,

HIGH-Q, LOW ESR (H SERIES) NPO DIELECTRIC, UP TO 1GHz Nz

5 0201 0402 0603 0805

=

g 10 10 10 50 200 500

2 10 16 25 50 16 25 50 100 | 18 25 50 100 200 | 16 25 100 250 630

DC Volts

0R2 0.2pF AL AA AA AA | BA BA  BA BA
0R3 0.3pF AA AA AA AM | BA BA  BA BA
0RS 0.5pF AL AA AA AM | BA BA BA BA | CA CA CA CA CA|(DC DC DC
0RG| 0.6pF AA AMA AA AA | BA BA BA BA | CA CA CA CA CA|DC DC DC
0R7| 07pF AA AA AA AM | BA BA BA BA | CA CA CA CA CA|(DC DC DC
0R8| 08pF A AA AL AA | BA BA BA BA | CA CA CA CA CA|DC DC DC
0R9| 0.9pF AA AA AA AA | BA BA BA BA | CA CA CA CA CA|(DC DCc DC
1R0| 1.0pF A M A M M| BA BA BA BA| CA CA CA CA CA|DZ DC DC DC DC
1R2| 12pF AA AMA AA AM | BA BA BA BA | CA CA CA CA CA|DC DC DC DC DC
1R5| 15pF B AL AA AA AA | BA BA BA BA|CA CA CA CA CA|(DC DC DC DC DC
1R8| 18pF AA AMA  AA AA | BA BA BA BA|CA CA CA CA CA|DZ DC DC DC DC
2R0 2.0pF C AA AA AA AA | BA BA BA BA | CA CA CA CA CA|DZc DCc DC DC DC
2R2| 22pF A AA AL AA | BA BA BA BA | CA CA CA CA CA|DZ DC DC DC DC
2R4 2 4pF MM AMA  AA AM | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
2R7| 27pF AL AA AA AA | BA BA BA BA|CA CA CA CA CA|(DC DC DC DC DC
3R0 3.0pF A AA MM AA | BA BA BA BA| CA CA CA CA CA|DC Dc DC DC DC
3R3| 33pF AA AA AA AA | BA BA BA BA | CA CA CA CA CA|DZc DCc DC DC DC
3R6| 36pF A AA AL AA | BA BA BA BA | CA CA CA CA CA|DZ DC DC DC DC
3R9| 39pF AA AA AA AA | BA BA BA BA|CA CA CA CA CA|DZc DCc DC DC DC
4R7| 47pF| | AA  AA AA AA | BA BA BA BA | CA CA CA CA CA|DC DC DC DC DC
5RO 5.0pF MM AMA  AMA AA | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
5RE 5.6pF B AA AA AA AA | BA BA BA BA | CA CA CA CA CA|DC DC DC DC DC
6RO 6.0pF AA AMA  AA AA | BA BA BA BA|CA CA CA CA CA|DZ DC DC DC DC
GR8| 6.8pF C AL AA AA MM | BA BA BA BA | CA CA CA CA CA|(DC Dc DC DC DC
TR5| 75pF A AA AL AA | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
8RO 3.0pF D AA AMA AA AM | BA BA BA BA | CA CA CA CA CA|DC DC DC DC DC
8R2 8.2pF AL AA AA AA | BA BA BA BA|CA CA CA CA CA|(DC DC DC DC DC
arR0 90pF] | AA  AA  AA  AA | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
100 10 pF AA AA AA AA | BA BA BA BA | CA CA CA CA CA|DZc DCc DC DC DC
120 12 pF A AA AL AA | BA BA BA BA | CA CA CA CA CA|DZ DC DC DC DC
130 13pF MM AMA  AA AM | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
150 15 pF A AL A M| BA BA BA BA | CA CA CA CA CA|DC DCc DC DC DC
180 18 pF MM AMA  AMA AA | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
220 22 pF AA AA AA AA | BA BA BA BA | CA CA CA CA CA|DZc DCc DC DC DC
240 24pF A AA AL AA | BA BA BA BA | CA CA CA CA CA|DZ DC DC DC DC
270 27 pF AA AA AA AA | BA BA BA BA|CA CA CA CA CA|DZc DCc DC DC DC
330 33 pF A AA A MM | BA BA BA BA|CA CA CA CA CA|DC DC DC DC DC
390 39 pF BA° BA BA BA | CA CA CA CA CA|DC DC DC DC DC
470 47 pF BA BA BA BA | CA CA CA CA CA|DC DC DC DC DC
560 56 pF BA° BA BA BA | CA CA CA CA CA|DCc DC DC DC DC
680 68 pF BA BA BA BA | CA CA CA CA CA|DCc DC DC DC DC
820 82 pF BA° BA BA BA | CA CA CA CA CA|DC DC DC DC DC
101| 100 pF F BA BA BA BA | CA CA CA CA CA|DC DC DC DC DC
121| 120 pF BA° BA BA BA | CA CA CA CA Db DD DD DD DD
151| 150 pF G BA BA BA BA | CA CA CA CA Db DD DD DD DD
181| 180pF BA BA BA BA | CA CA CA CA o Db DD DD DD
221| 220pF J BA° BA BA BA | CA CA CA CA Db DD DD DD DD
271| 270pF BA BA BA CA CA CA CA DC DC DD DD DD
331| 330pF BA  BA BA CA CA CA CA D DC DD DD DD
391| 380pF BA BA BA CA CA CA CA Db DD DD DD DD
471| 470pF BA BA BA CA CA CA CA
561| 560 pF CA CA CA CA
681| G80pF CA CA CA CA
821| 820pF CA CA CA CA
102 | 1,000 pF CA CA CA CA
122 11,200 pF CA CC CcC
152 | 1,500 pF CA CC CC
182 | 1,800 pF CA CC cCC
2222200 pF CA CC CC
272|2,700 pF CA CC CC
332 3,300 pF CA CC CcC

The letter code in the cell indicates the dimensions and package quantity. The reference table is on page 4 of the catalog.
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APPENDIX I: RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Item Test Condition Requirements
1 Visual and Mechanical [ No remarkable defect
I Dimensions conform to individual specification sheet
2 Capacitance I Shall not exceed the limits given in the detailed spec
INPO: Cap=30pF, Q21000, Cap<30pF,Q2400+20C
7R, X5R:
Rated voltage (DCV) D.F. < Exception of D.F. <
L% [0201(50V), 0603 > 0.047pF,
[ 0805 > 0.18uF, 1206 = 0.47puF
o
B 50V < 2.5% 5% 1210 = 4.74F
£10% 060321pF, 080521puF,120622.2uF, 1210=210uF
35V £3.5% £10% 080522.2uF, 1210=10uF
5% 020120.01pF,080521pF, 1210=10pF
25V £3.5% 7% 1060320.33pF, 120624.7uF
£10% 1040220.10pF,060320.47uF, 080522.2uF,
k5% 020120.01pF,040220.033pF, 060320.15uF,
16V 3 59 o7 080520.68pF, 120622.2uF,121024.7uF
£3.5%
Class I: NPOClass I: NPO k10% 0402§ 0.22uF, 0603=0.68pF,080522.2uF, 120624.7uF,
(Cap<1,000pF 1.0+0.2Vrms, 1MHz+10% 1210=22)F
(Cap>1,000pF 1.040.2Vrms, 1KHz+10% L10% 020120.012F 040220.33uF 060320.33uF 080522.2/F,
10V 5% 120622.2uF,1210222uF
Class II: X7R, X5R,Y5V K15% 020120.1pF, 0402=1pF
ICap<10uF, 1.0+0.2Vrms, 1kHz+10% ** 020120.1
N o 20.1pF,040221pF,0603210pF, 080524.7yF,
3 | Q/ DF (Dissipation Factor) [Cap>104F, 0.5:0.2Vrms, 120Hz20% 6.3V <10% F15%  h206247,F 121021004F
** Test condition: 0.5+0.2Vrms, 1KHz+10% £20% 040222.2uF
IX7R: 06032225 (10V), 0805=106 (6.3V&10V) 4V £15% f-- -
IX5R: 02012224 (6.3V), 04022475 (6.3V),
04022225(10V),0603=106 (6.3V) Y5V:
Rated voltage D.F. < Exception of D.F.<
=50V 5% 7% 060320.1uF, 080520.47uF, 120624.7uF, Cap=1pF
35V E7% F-- -
N 040220.047F,060320.1uF, 080520.33uF,120621F,
7% -,
by <59 121024.7uF
o 040220.068pF,060320.47pF, 120624.7uF, 1210=22pF,
9%
ICap=1uF
16V k79 K9% 040220.068pF, 060320.68uF
(C<1.0pF) ' £12.5% [040220.22uF
16V kg, k1259 060322.2uF, 080523.3uF,1206210uF, 1210222pF,
(C=1.0uF) 1812247uF, Cap21uF
10V £12.5% £20% 040220.47uF
6.3V £20% - -
['To apply voltage(<100V) 250%.
fFDuration: 1 to 5 sec.
[FCharge & discharge current less than 50mA.
FTo apply voltage:
4 Dielectric Strength [ROOV ~300V & LD series 22 times V DC *No evidence of damage or flash over during test.
OOV ~ 999V 21.5 times V DC
1000V ~ 3000V 21.2 times V DC
FCut-off, set at 10mA
FTEST= 15 sec. *RAMP=0
10GQ or RxC=500Q-F whichever is lower.
Class Il (X7R, X7E, X5R, Y5V):
Rated voltage Insulation Resistance
100V: X7R
150V:060321uF,080521uF, 120622.2uF, 121024.7uF
ITo apply rated voltage for max. 120 sec. [35V:080522.2uF ,1210210uF .
[25V:0402211F,060322.20F,080532.2,F, 1206=10pF,1210=100F 10GQ or R"?:?gxe?'F whichever
5 | Insulation Resistance 16V:040220.22yF 0603 1F,080522.2F, 1206210pF,1210247pF :
10V:0201247nF,040220.47uF,060320.47uF, 080522.2pF,
120624.7uF,1210247uF
. ITo apply rated voltage
Rated Voltage: . .
booV ~ 630V sSe((JDOV max.) for 60 P10GQ or 100Q-F whichever is lower.
ITo apply 500V for
>630V bosec. P10GQ
With no electrical load.
IT.C. Operating Temp IT.C. Capacitance Change
INPO (COG) NPO (COG) ithin +30ppm/°C
INPO (COH) lee_qoe0 o NPO (COH) ithin +60ppm/°C
6 | Temperature Coefficient | [NPO (C0J) 55-125°C at25°C INPO (C0J) ithin +120ppm/°C
X7R X7R ithin +15%
IX5R 55~ 85°C at 25°C IX5R ithin +15%
Y5V 25~ 85°C at 20°C Y5V ithin +30%/-80%
*Pressurizing force :
. 0201: 2N
7 Adhgl:c,é\r/;iigﬁggth of 0402 & 0603: 5N * No remarkable damage or removal of the terminations.
>0603: 10N
*Test time : 10 +1 sec
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APPENDIX I: RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Item Test Condition Requirements
* Vibration frequency: 10~55 Hz/min.
* Total amplitude: 1.5mm
8 Vibration * Test time: 6 hours (Two hrs each in three mutually * No remarkable damage.
Resistance perpendicular directions) * Cap change and Q/D.F.: To meet initial spec.
* Measurement to be made after keeping at room temp. for
2412 hours
* - g
9 Solderability . [S)?g?)ier:gt??np:r;;gg'szefﬂ ¢ 95% min. coverage of all metalized area.
*The middle part of substrate shall be pressurized by means of * go remarkable da’“a%’e'
b - apacitance change :
the pressurizing rod at a rate of approximately 1 mm per second NPO: within £5% or 0.50F which s
10 Bendi until the deflection becomes 1 mm and then the pressure shall - within = _“O.r -opF WhiChever Is farger
ending Test be maintained for 5+1 sec X7R, X7E, X5R: within £12.5%
* o § . Y5V: within +30%
hl\rllsslzasurement to be made after keeping at room temp. for 24:2 (This capacitance change means the change of capacitance under specified flexure of substrate from the
capacitance measured before the test.)
* Solder temperature: 260+5°C
* Dipping time: 10+1 sec * No remarkable damage.
* Preheating: 120 to 150°C for 1 minute before immersing the * Capacitance change:
Resistance to capacitor in an eutectic solder. NPO: within +2.5% or 0.25pF whichever is larger
11 Soldering * Before initial measurement (Class Il only): X7R, X7E, X5R: within £7.5%
Heat Perform 150+0/-10°C for 1 hr and then set for 24+2 hrs at Y5V: within +20%
room temp. *Q/D.F., I.R. and dielectric strength: To meet initial requirements.
* Measurement to be made after keeping at room temp. for 24+2 * 25% max. leaching on each edge.
hrs.
* Conduct the five cycles according to the temperatures and * No remarkable damage.
time. * Capacitance change
5 . o NPO: within +2.5% or 0.25pF whichever is larger
S JEIRIRO) LI X7R, X7E, X5R: within +7.5%
1 Min. operating temp. +0/-3 3043 Y5V: within +20%
2 Room temp. 2~3 *Q/D.F., I.R. and dielectric strength: To meet initial requirements.
12 Temperature 3 Max. operating temp. +3/-0 30+3
Cycle 4 Room temp. 2~3
* Before initial measurement (Class Il only):
Perform 150+0/-10°C for 1 hr and then set for 24+2 hrs at
room temp.
* Measurement to be made after keeping at room temp. for 24+2
hrs.
* No remarkable damage.
* Cap change: NPO: within £5% or 0.5pF whichever is larger
X7R, X7E, X5R: 210V**,within £12.5%;6.3V within +25%;TT series,within +25%
**10V:060324.7uF;040221uF;020120.1uF, within +25%;
Y5V: 210V, within £30%; 6.3V, within +30/-40%
* Q/D.F. value:
NPO: More than 30pF Q=350, 10pF<C<30pF, Q=275+2.5C,Less than 10pF Q=200+10C
X7R, X5R:
Rated voltage D.F.< Exception of D.F.<
6% (1)38;&500‘\‘/7) (;60320.047pF; 080520.18F;
o) 2027
250V 3% <10% 121024.74F
<20% 060321pF; 080521uF; 120622.2uF; 1210=10uF
35V <5% <20% 080522.2uF;1210210uF
<10% 020120.01pF;080521uF; 1210210uF
<14% 060320.33uF;120624.7uF
25V <5%
<15% 626.8uF1210222uF
<10% 060320.15pF;080520.68pF;120622.2uF;121024.7uF
16V <5% <15% 020120.01pF;040220.033pF;060320.68pF;080522.2
_ uF; 120624.7uF; 1210222uF
<15% 020120.012uF; 040220.33F;
* Test temp.: 40£2°C 1oV <7.5% 060320.33pF;080522.2pF; 120622.2uF; 1210222uF
* Humidity: 90~95% RH <20% 020120.1uF ;0402>1pF
Humidity * Test time: 500+24/-Ohrs. 6.3V <15% <30% 020120.1uF;040221uF;0603210uF; 080524.74F;
13 | (Damp Heat) * Before initial measurement (Class Il only): Perform 150 +0/- 1206247uF;12102100uF
Steady State 10°C for 1 hr and then set for 24+2 hrs. at room temp. 4V <20% - -
* Measurement to be made after keeping at room
temp. for 24+2 hrs. Y5V:
Rated voltage D.F.< Exception of D.F.<
250V <7.5% <10% 060320.1uF; 080520.47uF; 120624.7uF; Cap21uF
35V <10%
<10% 040220.047pF;060320.1uF;080520.33yF;
25V <7.5% 120621yF; 121024.7pF
: <15% 040220.068pF;060320.47uF;120624.7uF;
B 1210222uF; Cap21uF
16V <10% <12.5% 040220.068pF; 060320.68uF
(C<1.0pF) _ <20% 040220.22pF
16V <125% | <20% 060322.2plf;080523.3pF;1206210pF;1210222pF;
(C=21.0pF) 1812247uF; Cap21uF
10V <20% <30% 040220.47pF
6.3V <30%
*LLR.: 210V, 1GQ or 50 Q-F whichever is lower.
Class Il (X7R, X7E, X5R, Y5V)
Insulation
Rated voltage Resistance
100V: X7R
50V:060321pF;080521uF; 20622.2uF;121024.7pF
25V:040221pF;060322.2uF;080522.2uF;1206210uF;1210210pF 1GQ or RxC210 Q-F
16V:040220.22uF;060321uF;080522.2uF;1206=10uF;1210247uF whichever is lower.
10V:0201247nF;040220.47uF;060320.47uF;080522.2uF;120624.7uF;1210247p
F
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APPENDIX I: RELIABILITY TEST CONDITIONS AND REQUIREMENTS

Item Test Condition Requirements
* No remarkable damage.
Cap change:
NPO: £7.5% or 0.75pF whichever is larger.
X7R, X7E, X5R: 210V**,within +12.5%;6.3V within +25%;
**10V:060324.7uF;040221uF;020120.1pF, within +25%;
Y5V: 210V, within +30%; 6.3V, within +30/-40%
Q/D.F. value:
NPO: C=30pF,Q=200;C<30pF, Q=100+10/3C
X7R, X5R:
v%?tfgde D.F.< Exception of D.F. <
<6% 0201(50V);060320.047uF; 080520.18uF; 120620.47uF
250V <3% <10% 121024.7uF
<20% 0603=1pF; 080521uF; 12062>2.2uF; 1210210uF
35V <5% <20% 080522.2uF;1210210pF
<10% 020120.01pF;080521pF; 1210210uF
25V <5% <14% 060320.33uF;120624.7pF
<15% 040220.10puF;060320.47pF;080522.2uF; 120626.8uF;1210222uF
<10% 060320.15uF;080520.68pF;1206>2.2uF;121024.7uF
16V <5% o 020120.01pF;040220.033uF;060320.68uF;080522.2uF; 120624.7uF;
* Test temp.: 40+2°C o 1210222,
* Humidity: 90~95%RH 10v SZ'S <15% ?g%zg.ZOJFZHF,040220.33pF, 060320.33uF;080522.2uF; 120622.2uF;
Humidity X cii;g’;‘e 500+24/-0 frs. % [ 520% | 020130.1,F 04025 15F
. 0, o . . N N .
14 (legélp Heat) Rated voltage.(Max.500V) g\?v i;géﬂ _S_?O/n _OEO'I 20.1uF;040221uF;0603210uF; 080524.7uF;1206247uF;1210=100uF
* Before initial measurement (Class Il only): To apply =
test voltage for 1hr at 40°C and then set  for 24+2 hrs at Y5V:
room temp.* Measurement to be made after keeping at Rated voltage DF< Exception of D.F.<
room temp. for 242 hrs. 250V <7.5% <10% 060320.1uF; 080520.47uF;120624.7uF; Cap=1uF
35V <10% - -
<10% 040220.047uF;060320.1uF;080520.33puF;120621puF;
see 121024.7uF
25V <7.5%
<15% 040220.068uF;060320.47uF;120624.7uF;1210222pF;
- Cap21yF
p=1y
o <12.5% 040220.068uF; 060320.68uF
16V (C<1.04F) S10%  "30% | 040220.22F
16V (C21.04F) <12.5% <20% gf;%iﬁi.guF,OBOSZBBpF,1206210uF,1210222pF,1812247pF,
10V <20% <30% 040220.47uF
6.3V <30% - -
*I.R.: 210V, 500MQ or 25 Q-F whichever is lower. Class Il (X7R, X7E, X5R, Y5V)
Rated voltage Insulation Resistance
100V: X7R
50V:060321uF;080521uF; 120622.2uF;121024.7uF
25V:0402211F,060322. 20/F ;080522.2F ;12062 10yF,1210=100F g‘wx&g\:e'?’fﬁv g‘
16V:040220.22uF;060321uF;080522.2uF;1206210uF;1210247uF ’
10V:0201247nF;040220.47pF;060320.47uF;080522.2uF; 120624.7uF;1210247uF
*Test temp. :
NPO, X7R/X7E: 125+3°C * No remarkable damage.
X5R, Y5V: 85+3°C Cap change:
*Test time: 1000+24/-0 hrs. NPO: +3.0% or +0.3pF whichever is larger
*To apply voltage: X7R, X7E, X5R: 210V**,within 12.5%;6.3V within +25%; **10V:060324.7uF;040221uF;020120.1uF, within £25%;
(1) 6.3V or C210uF 150% of rated voltage: Y5V: 210V, within £30%; 6.3V, within +30/-40%
(2) 10V=Ur<500V: 200% of rated voltage. Q/D.F. value:
(3) 500V: 150% of rated voltage. NPO: More than 30pF, Q2350; 10pF<C<30pF, Q2275+2.5C; Less than 10pF, Q2200+10C
(4) Ur=630V: 120% of rated voltage.(5) 100% of rated X7R, X5R:
voltage for below range:
Size Dielectric 5;:;35 Rated voltage D.F.< Exception of D.F.<
0201 XERIXTR 6.3V,10V <6% 0201(50V);060320.047F; 080520.18yF; 120620.47yF
0402 X5R/IX7R 6.3V,10V 250V <3% <10% 121024.7pF
0603 X5R/X7R 6.3V,10V <20% 060321uF; 080521pF; 120622.2uF; 1210210uF
0805 X5R/X7R 6.3V 35V <5% <20% 080522.2uF;1210210uF
1206 X5RIXTR 6.3V <10% 020120.01pF;080521yF; 1210=10uF,
NPO 3000V 25v 5% <14% 060320.33pF;120624.7F
<15% 040220.10pF;060320.47pF;080522.2uF; 120626.8uF;1210222uF
(6)150% of rated voltage for below range: 16V <5% <10% 060320.15uF;080520.68pF; 120622.2uF;121024.7uF
High . . ) Capacitance <15% 020120.01pF;040220.033pF; 060320.68pF;080522.2uF; 120624.7uF;
s [err[\jperature Size Dielectric Rated voltage Range 15% [1;[1)(1)3(2)2[;112“':.040220 e R e S Y SR e
(I‘E’g durance) 0402 X5RIX7R 10V,16V,25V C=20.22pF 1ov <7.5% <15% 12102224F
Y5V 16V C20.47pF <20% 020120.1pF ;040221uF
0603 X5R/X7R 10v,16V C21.0pF 6.3V <15% <30% 020120.1pF;0402=1uF; 0603210pF;080524.7uF; 1206247uF; 1210=100uF
Y5V 16V C22.2uF 4V <20% - -
0805 X5R/X7R 1ov C24.7uF X7R:DF<3%
Y5V 16V C24.7uF Y5V:
Rated voltage D.F.< Exception of D.F.<
*Before initial measurement (Class I only): 250V <7.5% <10% 060320.1uF; 080520.47uF;120624.7pF;Cap21uF
To apply test voltage for 1hr at test temp. and 25V <7.5% <10% 040220.047pF;060320.1pF; 080520.33pF;120621uF; 121024.7pF
then set for 24+2 hrs at room temp. <15% 040220.068pF;060320.47pF; 120624.7uF;1210222pF;Cap>1uF
*Measurement to be made after keeping at room temp. for 24+2 hrs. (ijgm:) <10% ;:2'5 040220.068pF; 060320.68pF
<20% 040220.22pF
16V (C=1.0uF) | <12.5% <20% 0603>2.20F;080523_3uF;1206210pF; 12102220F;1812247uF;Cap=1uF
1ov <20% <30% 040220.47uF
6.3V <30% -

Class Il (X7R, X7E,

*LLR.: 210V, 1GQ or 50 Q-F whichever is lower.

X5R, Y5V):

Rated voltage

Insulation Resistance

100V: X7R

50V:060321uF;080521pF; 120622.2uF;121024.7uF

25V:040221pF;060322.2uF; 080522.2uF;1206210pF;1210210uF 1GQ or RxC210 Q-F whichever

16V:040220.22pF;060321uF; 080522.2uF;1206210uF;1210247uF is lower.

10V:0201247nF;040220.47pF; 060320.47uF;080522.2uF; 120624.7uF;1210247uF

6.3V ; 4V
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APPENDIX Il: GENERAL INFORMATION

Name NPO/X7R ‘ NPO/X7R/X5R/Y5V
1 Ceramic material BaTiOs based
2 Inner electrode Ni
3 Inner layer Cu
4 | Termination | Middle layer Ni
5 Outer layer Sn

Storage and handling

1) Products should be stored at 5 to 40°C ambient temperatures and 20 to 70% relative humidity.
2) It is recommended that the product be used within one year from shipment. After one year from shipment, solderability should be
checked.

Cautions

1) Corrosive gas reacts with the terminal electrodes of capacitors. Do not store capacitors in the proximity of corrosive gas (e.g.,
hydrogen sulfide, sulfur dioxide, chlorine, ammonia gas etc.) otherwise there may be solderability issues.

2) In a corrosive atmosphere, solderability might be degraded, and/or silver migration may occur which can cause lower reliability.

3) Dewing caused by rapid humidity changes and/or photochemical changes of the terminal electrode caused by direct contact with
sunlight can affect the solderability and electrical performance. Do not store capacitors under direct sunlight or in dewing conditions.

| i i | i
I I 1 I 1
260 : & : i 1 i
249 e mrmmrmmsm——— ™77 7 max.rampuprate=3°C/s 7T T T T A 7‘"ﬁ**7 N1 77
: max. ramp down rate = 6°C/s 1 1 1
217 l x | " : :
I I I I 1
I | I I 1
P DAV . = N | SRR S BN 1, S
| ] 1 I 1
. o | I 1
Recommended reflow profile for $ ! i
SnAgCu solder paste: = 1 | i | |
s s R
150fF————————— e~ e r———a———q-——F———- <
I I | I 1
I ) 1 I 1
I I | I 1
I I 1 I 1
I | I I 1
I I I I 1
| : For SnAgCu series solder paste
| | | | A
25 -
L 30 sec min. _‘ Time
60~120 sec N 60~150 sec
« 480 sec max. to Peak .‘
o 1 :
o 260°C : :
A 250 '
» U N\
2 ; L™
S 200 :
@ 150 °C/sec max ] \
g ' cr \
. 4 sec max
Recommended wave profile for & 150 ;

SnAgCu solder paste: | 120°C ; i \

100 /
50 /

Time

Total contact time

<100 sec ‘3~55ec
I

-
Over 60sec at least by
natural cooling
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