Muttilayer Ceramic Capacitors

A ©5-05-07

Chips |
Multilayer Ceramic Capacitors MALLORY

B Surface Mount GENERAL Tape and Reel:
7" reel per EIA RS 481-1
W COG, X7R,Z5U SPECIFICATIONS Parts with ~ (caret) following part
Temperature Coefficients Voltage Range: number are 2,500 pcs. per reel.
B Nickel Barrier/Solder COG:  50,100and200VDC s’f}': ommers arrf’4i,|0(t))? pos per reel.
Terminations X7R: 50, 100 and 200 VDC eets are avallable by specla
Z5U: 50and 100vVDC ~ equest
Il Tape and Reel — Standard Capacitance Range: Note:. Other chip sizes are
B Z5Umeets Y5V Characteristics COG: 1pF to .012pF available upon spemallreq_u.est.
X7R:  220pF to .33pF Contagt NACC for availability
[l 50 Volt Units Can Be Used Z5U: 6800pF to .47uF - andprices.

For 63 Volt Applications Standard Sizes: (Three)

0805, 1206,1210

Performance Characteristics

Parameter COG (NPO) X7R Z5U
Temperature Characteristics:
RANGE, “C: oottt e e s s e s s -55°C 10 +125°C ...ovvviiireenne -B5°C 10 +125°C ...oovcriens +10°C to +85°C
Capacitance change without DC voltage: ..........covvinvveiiiiceccie e, 0 £30 PPMPC* ..ot F15% o +22%, -56%
Aging Rate: %AC / Decade Hour, Maximum:. ... ceine 0% vt 2.5% e 5.0%
Dissipation Factor:
Test Conditions @ 25°C: ......coeceiriieeee ettt > 100 pF w/1.0 vims @ 1 KHz ....... w/ 1.0vrms @ 1 KHz ......... w/0.5vrms @ 1 KHz
=100 pFw/1.0vrms @ t MHz
LIMIES ot e e e s e e e 0.10% Max ... 25%Max ..o 4.0 % Max
Insulation Resistance (IR):
After 2 min. electrification @ 25°C with rated voltage applied: ................ 1000 megohms x uF ... 1000 megohms x uF .......... 1000 megohms x uF
or 100 gigachms or 100 gigaohms or 10 gigaohms

Moisture Resistance: MIL-STD-202, Method 106
(20 cycles with 50 Volts applied)
Post test limits @ 25°C, whichever is smalier: ... 100 megohms x uF ... 100 megohms x uF ........... 100 megohms x uF
or 10 gigaochms or 10 gigaochms or 1 gigaohm

Immersion Cycling: MIL-STD-202, Method 104, Condition B
(2 cycles @ 15 minutes each. Each cycle consists of immersion
in hot bath @ 65°C followed by immersion in cold salt water bath.)
Post test limits @ 25°C :

insulation Resistance, whicheveris smaller: ... 100 megohms x uF ... 100 megohms x uF ........... 100 megohms x wF
or 10 gigaohms or 10 gigaohms or 1 gigaohm
Life Test: - 1000 Hrs.
Test Potential and TEMPErature: ... 200% V @ 125°C ....covvvirenne 200% V @ 125°C ................ 150% V @ 85°C
Post test limits @ 25°C:
Capacitance Change, whichever is greater: .............ccccvvvieivnnnenen e < 2% or 0.5pF ...coviiieinns +15% of initial value** ....... +30% of initial value**
Dissipation Factor .......ooo et 0.25% MaxX .....cooovviveencins 2.5% Max ....... ... 5.0% Max
Insulation Resistance,whichever is smaller: .........cccocceenecnncineierercnens 100 megohms X uF ... 100 megohms X uF ............ 0 megohms x uF
or 10 gigachms or 10 gigaohms or 1 gigaohm

Dielectric Strength 2.5 times rated voitage for 5 seconds with current limited to 50 mA

. ™ X7Rand Z5U dielectrics exhibit aging characteristics; therefore, itis
* 60 PPM°C below 10pF nominal highly recommended that capacitors be de-aged for 2 hours @ 150°C
+53 PPM -30 PPM/°C from +25°C to -55°C comparable to MIL-C-20 and stabilized at room temperature for 48 hours before capacitor
measurements are made.

Z5U meets all Y5V requirements and can be used in its place
Y5V - AC = +22/-82% over -30°C to +85°C
Z5U - AC = +22/-56% over +10°C to +85°C

Dimensions - Millimeters (Inches)
B

Maximum Bandwidth

|
i Thickness

Tinned 0805 2.0(.079)£0.2(.008) | 1.25(.049)+0.2(.008) | 1.3(.051) | 0.5(.020)+0.25(.010)
1206 3.2(.126)£0.2(.008) | 1.5(.063)%+0.2(.008) | 1.5(.059) | 0.5(.020)+0.25(.010)
1210 3.2(.126)+0.2(.008) | 2.5(.098)£0.2(.008) | 1.7(.067) | 0.5(.020)%0.25(.010)

Nickel

Silver
Metallization

Electrodes
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Chips
Multilayer Ceramic Capacitors

COG (NPO) Temperature Coefficient

i

| 0805 Size Code 1| 1206 Size Code |
Catalog Number Catalog Number
Capacitance 50 vDC 100 vDC 200 VDC Capacitance 50 vDC 100 VDC 200 vbC
1.0pF | C0805C109*5GAC | C0805C109*1GAC | C0805C109*2GACH 180pF | C1206C181*5GAC C1208C181*1GAC | C1206C181*2GACA
1.2pF | C0805C129*5GAC | C0805C129*1GAC | CO805C129*2GACA 220pF | C1206C221*5GAC | C1206C221*1GAC | C1206C221*2GACA
1.5pF | C0805C159*5GAC | CO805C159*1GAC | C0805C159"2GACA .| C1206C271*5GAC | C1206C271*1GAC | C1206C271*2GACA
CL8pF .1 COBOSC189*5GAC - 808050189*113‘4\0: OOSQ&(HW'QGA A C12068C331*5GAC C1208C331"1GAC ,‘012060331“26AG'\
CO805C220*5GAC | COB05C228" 1BAC | GO 1206C391°6GAC. - [ C1206C391"1GAC . | C1206C391*2GACH
COBOBC279"SGAT | COBOSC278MGAC | & T206C471"5GAC | C1206C471*1GAC " | C1206C471*2GACA |
C0B05C339*5GAC | CO805C339*1GAC | CO805C339*2GACH C1206C561*5GAC | C1206C561*1GAC | C1206C561*2GACA
C0805C399"5GAC | C0805C399*1GAC | C0805C399*2GACA C1206C681*5GAC | C1206C681*1GAC | C1206C681*2GACA
F | C0805C479"5GAC | CO805C479"1GAC | C0805C479*2GACA | ©1206C821*5GAC | C1206C821*1GAC | C1206C821°2GACA
1 COBOBCS569*6GAC ‘-,,‘CO&OSCSGQ"GACQ'COSQ%SGQ’ZGAC" : 012666102"5615.03 C1206C102"1GAC | C1206C102"2GACH
.| COBO5CERY 5GAC | COBO5CE89*1GAC. - | COBA5CEBH"2GACA F 12 I > 1 C1206C122*1GAC . | C1206C1222GACA
| COBOSCB29°5GAG ‘008050&29 1GAO : 1 COBDSCR29 2GACA : 5012060152"SGAC -1 C1206C152*1GAC | C1206C152"2GACA
C0805C100*5GAC C0805C100*1GAC | C0805C100"2GACAH C1206C182°5GAC | C1206C182*1GAC C1206C182*2GACH
C0805C120*5GAC C0805C120*1GAC C0805C120"2GACAH C1206C222*5GAC | C1206C222*1GAC
C0805C150*5GAC ‘008050150 1GAC C0805C150*2GACH -] C1206C272"5GAC | C1206C272"1GAC
-1 £0805C180"5GAC. 008050180'1(31\@ ‘GO&Q5C180‘2GACA -1 C1208C332'5GAC. | C1206C332"1GAC |
e €(§08050220'58AC;. ; . 206G392*5GAC | C1206G392"1GAC |
7pF . | COBO5C270°5GAC. 805C270 AL C1208C472'5GAC S
C0805C330*5GAC 008050330'1GAC COBOSCSSO*ZGAC" C1206C562'5GAC
C0805C390"5GAC | CO805C390*1GAC | COB05C380*2GACA
C0805C470"5GAC | COBO5C470* 1GAC | C0B05C470"2GACH 1210 Size Code |
i : } 'QQ8950560"26AC" Catalog Number
: s 100 VDC
" COBOEC&ZQ“‘GAC‘ <1 GOBOSCER0*2GACHK
C0805C101*5GAC | CO805C101*1GAC | COB05C101*2GACA 10pF | C1210C100*5GAC | C1210C100*1GAC | C1210C100*2GACA
CO0805C121*5GAC | C0805C121*1GAC | CO805C121*2GACA 12pF [ C1210C120*5GAC | C1210C120*1GAC | C1210C120*2GACAH
C0805C151°5GAC | COBOSC151"1GAC . | COB0SC151°2GACA. 15pF | C1210C150*5GAC | C€1210C150"1GAC | C1210C150°2GACA
CO805C181°5GAC ‘Qoao5c131*1em‘ Gl 8pF 12100180’56;&0 1 €1210C180*1GAC | C1210C180"2GACA
.| C0805C221*5GAC. |CO8B05C221°1GAC , | G1210C220MGAC . | C12100220"2GACA
- | C0805G2T1“5GAT. | COBOBC271-1GAC: | COBASCIT1*2GACA. 5 0121062?0*561\0, C1210C270*1GAC ' | C1210C270°2GACH
COBO5C331'5GAC | C0805C331°1GAC | CO805C331°2GACA C1210C330*5GAC | C1210C330"1GAC | C1210C330*2GACA
C0805C391*5GAC | CO805C391*1GAC | CO805C391*2GACA C1210C390*5GAC | C1210C390"1GAC | C1210C390*2GACA
C0805C471°5GAC | COBO5C471"1GAG | C0805C471°2GACA C1210C470°5GAC | G1210C470*1GAC | C1210C470°2GACH
|COBOSCBE1"EGAC | COBOSCEBTIGAC | . - C1210C660'5GAC. | C1210C580"1GAC .| C12100560"2GACH
| C0805C681°SGAC | COB0SCEB1*IGAC. | 1210C680"5GAC | C1210068071GAC | G1210C680°2GACA
F- | COBOSCB21°5GAC | COSU5CE21*1GAC - JC1210CB2075GAC | | C1210C82071GAC ~ | G1210C820*2GACH
C0805C102°5GAC C0805C102*1GAC C1210C101°5GAC | C1210C101*1GAC | C1210C101*2GACA
CO805C122*5GAC C1210C121*5GAC | C1210C121*1GAC | C1210C121*2GACA
C0805C152*5GAC C1210C151"5GAC | C1210C151*1GAC | C1210C151"2GACA
COBO5C182"5GAC | C1210G181°56GAC. © | C1210C18171GAC |} C1210C181°2GACA
-FC1210C221*5GAC - { G1210C221"1GAC | C1210022172GACH
| 1206 Size Code ] OpF : - G1210C271*5GAC | C1210C2711GAC | C1210C271°2GACA
C1210C331"5GAC | C1210C331*1GAC | C1210C331*2GACA
Capacitance 50 VDO 100 VDG 200 VDO C1210C391"5GAC | C1210C391*1GAC | C1210C391*2GACA
e T DTS DS €1210C471” SGAC C1210C471*1GAC. | C1210C471"2GACA
1.0pF [ C1206C109*5GAC | C1206C109*1GAC | C1206C109*2GACA - C1210C561*1GAG - | C1210C561"2GACA
C1206C129*5GAC | C1206C129*1GAC | C1206C129*2GACA : C1210C881*1GAT | C12100681*2GACA
C1206C159*5GAC C12060159 1GAC C1206C159 2GAC’\ 20D} ! = 01, 10C82111GAC - | £1210C821*2GACA
012060189"56AC‘~ 1 ] 1000pF | C1210C102*5GAG | C1210C1021GAC | C1210C102*2GACA
s ¢ A 1200pF | C1210C122*5GAC | C1210C122*1GAC | C1210C122*2GACA
o § 012060279‘261\(:’\, 1.C1210C152*1GAC, | C1210C152*2GACA
C12060339'5GAC C12060339‘1GAC C1206C339*2GACA ‘.'01210C182"1GAC . ‘012100182’2&&0;‘\
C1206C399'5GAC | C1206C399*1GAC | C1206C399*2GACA ) lelorriy 210C222"1GAC: | C12106222"2GACH
C1206C479*5GAC C1206C479" 1GAC C12060479*ZGAC/\ pF 1 612100272 5GAC t‘,C12‘100272"1GACf -1 C1210C272*2GACA
L[ E1206CBE68*5GAC | i A C1210C332*5GAC | C1210C332*1GAC | C1210C332*2GACA
0BCEEREGAC C1210C392*5GAC | C1210C392*1GAC
C12060829’56AC RN 05 b C121OC472 5GAC A C1210C472°1GAC
C1206C100'5GAC | C1206C100*1GAC \C A1 C1210C5621GAC |
C1206C120*5GAC | C1206C120"1GAC r C1210C682*1GAC
C12OSC1 O*SGAC E . DR
! 480 10000pF C121OC103 5GAC A
zaeczza*tGAc 12000pF | C1210C123*5GAC »

 C12060330°5GAC

C1206C390*5GAC
C1206C470*5GAC
C1206C560"5GAC

2 1.C1206C680°5GAC
| c1206C820°56AC
‘[-c1206C101*5GAC. -

C1206C121*5GAC
C1206C151°5GAC

C1206C390*1GAC
C1206C470*1GAC
C1206C560*1GAC

C1206C820* 1GAC

C1206C121*1GAC
C1206C151*1GAC

C1206C330%1GAC

| C1206C680°1GAC | | C1206C680"2GACH

C1208C101*1GAC ¢

C1206C330*2GACH
C1206C390*2GACH
C1206C470*2GACH
C1206C560*2GACA

C1208C820"2GACH
C1206C101"2GAGA
C1206C121*2GACA
C1206C151"2GACH

* Insert proper letter code
for desired tolerance:

+0.25pF (C) is standard

on values less than 10 pF

*+5% (J) is standard
on values = 10 pF

Other Available Tolerances:
Values less than 27pF:
C= *0.25pF, D= +0.5pF
Values greater than 10 pF:

F= *1%;
= 5%

North American Capacitor Company/P.O. Box 1284/Indianapolis IN 46206-1284/Phone: (317)273-0090/Fax: {317)273-2400
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G= *2%; H=
= *10%; M=
~ Parts with caret (*) following catalog number are 2,500 pcs per reel
All others are 4,000 pcs per reel

50 volt units can be used for 63 volt applications

+2.5%,;
+20%
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Chips p—
Multilayer Ceramic Capacitors

I X7R Temperature Coefficient |

390pF

2

2

s N 0805 Size Code | 1210 Size Code |
3
g Capacitance 50 vDC 100 VDC 200 VDC Capacitance 50 vDC 100 VDC 200 VDC

E 220pF | C0805C221*5RAC | C0805C221*1RAC | CO805C221*2RACA 2200pF | C1210C222*5RAC | C1210C222*1RAC | C1210C222"2RAC A
5 270pF | C0B05C271*5RAC | C0805C271*1RAC | C0805C271*2RACA 2700pF | C1210C272*5RAC | C1210C272*1RAC | C1210C272"2RAC A
3] 330pF | C0805C331"5RAC | CO805C331*1RAC | C0805C33172RACA C1210C332*5RAC__| C1210C332*1RAC | C1210C332"2RAC A
g 8! (5

&

3

=

0C
C1210C822*5RAC | C1210C822*1RAC | C1210C822"2RACA
C1210C103*5RAC | C1210C103*1RAC C1210C103"2RAC A

| c0o805C6 681 ces
C0805C821"5RAC | C0805C821*1RAC | CO805C821"2RACA
C0805C102"5RAC | C0805C102*1RAC | C0B05C102"2RACA

2200pF COBOSCZZZ‘ShAC C0805C222*1RAC | CO805C232-2RAC A 22000pF | C121 0C223'5RAC | C1210C223*1RAC | C1210C223"2RAC A
2700pF | C0805C272*5RAC | C0805C272"1RAC | C0805C272"2RACA 27000pF | C1210C273*5RAC | C1210C273*1RAC | C1210C273*2RACA
3300pF | C0805C332"5RAC | C0805C332"1RAC | COB05C332"2RACA 33000pF | C1210C333*5RAC | C1210C333*1RAC

R B 25
C1210C683"5RAC [ C1210C683*1RAC ~

C0805CE82*5RAC 68000p

8200pF | C0805C822"5RAC | C0805C822*1RAC 82000pF | C1210C823"5RAC | C1210C823*1RAC »
C0805C103*1RAC AuF 104 C1210C104*1RAC »

22000pF C0805C223*5RAC .22uF | C1210C224*5RAC
27000pF | C0805C273"5RAC .27uF [ C1210C274*5RAC
.33uF | C1210C334*5RAC

* Insert proper letter code for desired tolerance:
+10 (K) Tolerance is standard

d=25%, K=%10%, M=*20%

68000pF | CO805CE83*5RAC

82000pF | COB05C823"5RAC » A Parts with caret (1) following catalog number are 2,500 pcs per reel.
AuF | C0805C104*5RAC A All others are 4,000pcs per reel
I 1206 Size Code 1
) 50 volt units can be used for 63 Volt applications
Capacitance 50 VDC 100 VDC 200 VDC

|
1000pF | C1206C102*5RAC | C1208C102*1RAC | C1206C102*2RACA
1200pF | C1206C122"5RAC | C1206C122*1RAC | C1206C122*2RACA
1500pF | C1206C152'5RAC | C1206C152"1RAC | C1206C1522RACA
18000 | . !
2200pF- | C1206C2;
2700pF - C1206C2: AG . C1 20602727
3300pF | C1206C332°5RAC | C1206C332°1RAC | C1206C332"
3900pF | C1206C392*5RAC | C1206C392"1RAC | C1206C392*2RAC A
4700pF | C1206C472"5RAC | C1206C472*1RAC | C1206
5600pF | C1206C562°5R g
6800pF | C1206€682*5
8200pF | C120B6C822°5RAC ™
10000pF | C1206C103*5RAC | C1206C103*1RAC | C1206C103*2RACA
12000pF | C1206C123*5RAC | C1206C123*1RAC | C1206C123*2RACA
15000pF C12060153'5RAC C1206C153“1RAC | C1206C153*2RACA
18000pF >1206L
22000pF
27000pF 73*5RAG
33000pF | C1206C333*5RAC
39000pF | C1206C393*5RAC | C1206C393*1RAC
47000pF | C1206C473*5RAC | C1206C473*1RAC »
56000pF | C1206C563*5RAC
68000pF. | C1206C683"5RAC
82000pF | C1206CA23*5RA
AuF - | C1206C104°5RAC
12uF | C1206C124*5RAC
A5uF | C1206C154*5RAC
18 uF | C1206C184*5RAC
22 uF | C1206C224*5RAC
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Chips
Multilayer Ceramic Capacitors

MALLORY

Z5U Temperature Coefficient

0805 Size Code

Catalog Number

Capacitance 50 vbC 100 VDC 200 VDC
6800pF | C0B0O5C682*5UAC €0805C682*1UAC
8200pF | C0B05C822*5UAC C0805C822*1UAC

10000pF | C0805C103*5UAC | C0805C103*1UAC
12000pF | COBOSC123*5UAC )
15000pF | COBOSC153"8UAC
18000pF | COBOSC183"5UAC
22000pF | COB05C223*5UAC
27000pF | CO805C273*5UAC
33000pF | CO805C333*5UAC A
39000pF ] COBOSCR93"5UAC A
47000pF | CO805C473"5UAC ~
| 56000pF . | COBOBCE63"5UAC A
68000pF | CO805C683*5UAC ~
82000pF | C0805C823*5UAC »
AuF | COB05C104*5UAC
| 1206 Size Code il
Capacitance 50 VDC 100 VDC 200 VDC
10000pF | C1206C103*5UAC C1206C103*"1UAC
12000pF | C1206C123*5UAC | C1206C123*1UAC
15000pF | C1206C153*5UAC C1206C153*1UAC
18000pF | C1206C183*SUAC | C1206C183*1UAC
22000pF | C1206C223*5UAC | G1206C228"1UAC
27000pF | C1206C273*5UAC | C1208C273*1UAC
33000pF | C1206C333*5UAC C1206C333"1UAC
39000pF | C1206C393*5UAC C1206C393*1UAC
47000pF | C1206C473*5UAC

| 56000pF | C1208C583*5UAC

‘ 68000pF | C1208C683*5UAC
82000pF | C1206C823*SUAC
AuF [ C1206C104*5UAC

A2uF | C1208C124*5UAC ~

A5uF | C1206C154*5UAC A

J8uF | C1206C184 5UAC A

22uF | C12060224*5UAC ~

1210 Size Code

Capacitance

68000pF

50 VDC

47000pF | C1210C473*5UAC
56000pF | C1210C563*5UAC
C1210C683*5UAC

-} C1210C8238"5UAC

1210C104*'5UAC

| C1210C154°5UAC
C1210C184*5UAC

C1210C224*5UAC ~
C1210C274*5UAC A

| C1210C334*5UAC
- | C1210C394°5UAC A}
| C1210C474:5UAC | -

100 vDC

C1210C563"1UAC
C1210C683*1UAC

C1210C473*1UAC

C12100828"1UAC” |

Catalog Number

200 VDC

* Insert proper letter code for desired tolerance:
+20 (M) Tolerance is standard

M = £20%; Z = +80%-0%

~ Parts with caret () following catalog number are 2,500 pcs per reel
All others are 4,000 pcs per reel

50 volt units can be used for 63 volt applications

Z5U meets all Y5V requirements and can be used in its place
Y5V - AC = +22/-82% over -30°C to +85°C
Z5U - AC = +22/-56% over +10°C to +85°C
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