BXMAREmEEEED

B S TEF A B =M BTIEIE .

N EE

FaBRPICHAR
FERBRPAICHNARTA2021FI0RNAE. AR RFRE, JRSTEMEMEEHICHAET, ARIELHNA~
mBERPIICHI~®. L, EFLEERRAHARIN~RER.

REBA=RERPACHNATRZEAREABERAMLR~mY, BEEHERARELERE. TRIFAZFH, AR
WARIBERRE, BIFME.

EEREHRAD
MAFRERPCH” RO~ RABFEXART, MAREAXENREAL, FHERABQREE. EEMAMAR~ @A
EFVRREMERALZNETFAFIEZ .

SLERTNERITE
FERMAR =M, BESLEARREFERAREZE, EXRFEANTETHITITEMFRIA.

REWIT

FHEMLRN~RERTHREMMTEMHERKSMRE. BELN, FHETRSNZEMTEMTRELEITM. B, Bl
WRERIFER. RIFRENRG, RENFERASEE—YWELZWREMNRARFTAYIARE (fail-safe) &I,
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BREAFL
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AR RERIESE RN R T RAE 2SR RAERREEN SRR EEL XM AR~RA S, AMAR~REEEST
RIBAFMBLMIRE, MARTKIBEMSIE, MEME. BE, NRTHARN~RIEABRY, mELREERTA=RE
FRYARREMBUAB N HITERMRE, BUABERRSHITE %TB’Z%EZISAFH%, RRERIEEBFN, #ARIEREZE
EZFE F AR R ARIE

EMHERE
AERERPACHNASTERTAMARELR. HETLR, HERKEE (B “EMHERE” ) MIHMAR~m, H
TERATNEMREMZHMAR =R, BUEMNE.

HOREES SR

AFEmBRPARICHES = REL ONSELETA GNCRMMMRZZE) UREEEL OERAEAEER, HOEHEX
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FiRAIPRE
1. AIAE A BR &
AERERFAECEN~RTEAERT-HRRARTFRE [FHRE. AREFURE. RE~H, HRRE, FRELRE

(FHL. BRF) 1 UKRAEEA~RERIRIXEMRRAR DA TEANRERRMARBITRIENRENERY, TELRE.
Ao, BATRERENNA, BMARBEERNRN~RET], HEEA=RERHAERXEINRRABHAR, EREXNE~R.

BREABETRE THR/RER) A 1
FH

BERETFEE (EBER/BERR) C 2
Tl BEEMEE - Ting# B 2

Efri&#& (EFr (GHTF) $£=25 M 2
EfF

E7i%%& (EFR (GHTF) $—%, #E=%) L 3
RHA —RRETFIRE S 3

AR BETMARAMKZEEEN TEFTREAEN—MREKRME, BT ZERANHITHEAESE. ETEBESENINTRATIE
AEMREZEUINNEE LB, EEZLEEEBATESE.

A2 AERBSHhARFEUMNES ERFIZHNNAES . ifF*H%E’JﬁflﬂWﬁ- BEEREXE R SINER R ER.

RS AEEFERARVG, MEETMAEET1EIN" BRIFR". B, HERE ¥UPh5("7l§'J$HIJ4’:E7¥KIEZHU, BN TN S
1%%?*55‘1:]:17/_’:nuﬁ']nn)ﬁﬁ—&?& Eﬁi1¢nnﬁﬁﬁﬁ'ﬁl§

2. FEFTHANKRE
HEEEAERBRPAEHN~REATYH=RLELWE. RRTR, REHLSENEEAEMARSBERE®. SEFHE
W=, ARABAEAHSERRLZMPUTRE (FEEATRERYARXZEIRRAPL P AITERTUAERRE) S0, &
S ERE AR EM.
() ZwARE CRERDTFIRE. KEEHRE. MRERIRES)
Q) xBES®RE
Q)R / RREE

(4) Bfrig®& (EBR (GHTF) =3

6) BAfMERBINRE /FRLERE (BIEZH]I. BIE/ Tk /I BENELE)

(6) Hftt 5 LR R EARIFRRSARMERNRE

3. AL FRASE
ENEMAR S RERATHREHNTEEEERSERNUTI®S.
M MREE (AIDE. A&
(2) ""-%(°$$¥1)
(3) Eyri&® (EPBR (GHTF) SIE) | #iF (KABEANE) EfFig& s
(4) £HIEEIE& (HEKEE /KB / KhEBTZEHEE)
(5)BRIRE GERPHILE. EBPEIEES)
6) EHig&
(7) Ett 5 bR g & ERERREESTEHERNIRE

AR NRTHMEBRENZEEBITATEERE TS [(NARFRE. IIARARE. BEEE, BIOREF] , EHEHAOE
5?;;‘59&;5}??5%#5#, FRABMAR~RATULERE. £RQRFEEHARN~RATULEREN, BSeELEEMAR
’élzi N %_lu.\o

AR BEEAAGARES RS L AREZN AN .

4. SAEHIPRE]

REMLRAWELEBEERE, BEAFRERPACHN~RERNTIERMARTERENRE. STEFERNARSHMNZER
MARZILERNRE, NTIABFREZFERREN, BLORRKEBEFEME, BENE.
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ZEHHEERES

MARRESSERBFREX S AWM TENTE. M THARNEN~m, MARERET
HuERAM 22, UREMEN~RRY (DEE_MIN~mESHIESA “A” 2

“c” ) . Bk, FEAEARETFRELEAMQARN~MmZA], FFLEEEWANZTmA
JIRBEAEREZAEL. MERRZL, HEMARNEKSR.

ARy

(EEE_fIMRESHIES) 7 % AFMRTRE (KRR

EENHLGIEEISHIZEE (ECU)
KA ERITHI R B
POE4E[m 2R (40S)

AL ES BohTiRFE (AT)
N ERE
A HEV/PHV/EV ERbi=H] (Eith / %5358 /DC-DC)

REEMS (ERUERREHREE) F

BFSTERIZE RS (ABS)
- EGSRERY (ESC)

RER | pesw

ADAS (ELIEISHIER /5 / BEMEE) %

Rl

Bahl )

HHER
TAARIENR G (HeEAR)
HEEIEIE
AEBRTREIE

Z 88

C ERNTFHERES
WRRENEMNERS (TPMS)
HAKE F

EHR

FHREERFEE (RESM/ EWF)
ERBINEE (1TS/T-BOX)

TERHR REMNER

ADAS (51ERk, &2/ EEIRGREFXHBNEE)
ITEREN (EREREMS) =
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ZH(ESR/BREOAR ZEMERRSHF

[El7EE

AEC-Q200

WA SHRE
o & s][J)s 1][L][s][E 51 0 6] k|TIN A 0 1
® @ ® @ 6 o @ ®
(OF3]]
KA
(QIRIOX%)
EH(EFER/BRR Bk SEREBRERE ENMEER
MCAS EH (FEFR/BRR) Ak SEREBRRS (REWMERD
EH (EFER /BRR) AR PeamEZERELESSE
MCAR EH (EHER /BRR) B S/ RARTEMEZERELRSSH
McJC 8 (EFER /BRR) Big MEINBERSEREBRES
MCRL EH (EFFR /BIRR) g LW REE/R ESL ZEMEAHRRE Lwe™)
(1) =@ (3) %A
SE] KR
M ZEREBRES A 2 intE
J W AESNERERAR
(2) St R LW %
K1 EHFEE mRFER
3 ARERBRTEE ESR/BRR) 2 @) 53/ 5
s
S FkE/ —iR
R =/ RN
c MR GRBEINERERAR)
L {i% ESL
QFEHBIE @FZEE
K55 EEEE [vbc] K1 FmEE [m]
A 4 3 0.3
J 6.3 5 0.5
L 10 7 0.7
E 16 8 0.8
T 25 9 0.85
G 35 Q 1.15
U 50 G 1.25
H 100 L 1.6
Q 250 N 1.9 (0.088 )
S 630 M 2.5
G LW REE! (MCRL)
QMEBIR~T
(Y] LXW [mm] JIS (mm) | EIA(inch)
06 0.6 X 0.3 0603 0201
10 1.0 X 0.5 1005 0402
0.52X 1.0 X 0510 0204
1% 1.6 X 0.8 1608 0603
0.8 X 1.6 X 0816 0306
o1 2.0 X 1.25 2012 0805
1.25X 2.0 ¥ 1220 0508
31 3.2 X 1.6 3216 1206
32 3.2 X 2.5 3225 1210
45 4.5 X 3.2 4532 1812

G LW REE (MCRL)
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34
il
%
5
&
=
%

i BTN
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By

28

OFBRTAE

] SNEIRTIES L [mm] W [mm] T [mm] FREERE

10 1.0%£0.10 0.5%0.10 0.5%+0.10 5

16 1.64+0.15/—0.05 0.8+0.15/—0.05 0.8+40.15/—0.05 8

A 21 2.0+0.15/—0.05 1.25+0.15/—0. 05 1.25+0.15/—0.05 G

1.15%0.20 Q

31 3.2%0.20 1.6%£0.20 1 65020 L

32 3.2%0.30 2.5%0.30 2.5%0.30 M

10 1.040.15/—0.05 0.5+0.15/—0.05 0.54+0.15/—0.05 5

B 16 1.6+0.20/—0 0.8+0.20/—0 0.8+0.20/—0 8

21 2.04+0.20/—0 1.254+0.20/—0 1.2540.20/—0 G

31 3.2%0.30 1.6%£0.30 1.6%0.30 L

10 1.04+0.20/—0 0.5+0.20/—0 0.5+0.20/—0 5

C 16 1.6+0.25/—0 0.8+40.25/—0 0.840.25/—0 8

21 2.0+0.25/—0 1.25+0.25/—0 1.25+0.25/—0 G

D 21 2.0+0.30/—0 1.25+0.30/—0 1.25+0.30/—0 G

H 31 3.2%0.15 1.6%0.15 1.15£0.10 Q

J 21 2.0+0.15/—0.05 1.25+0.15/—0.05 0.85%+0.10 9

L 21 2.0+0.20/—0 1.25+0.20/—0 0.85%+0.10 9

32 3.2%0.50 2.5%0.30 2.5%0.30 M

N 21 2.0%+0.15 1.25%0.15 0.85+0.15 9

06 0.6%0.03 0.3%0.03 0.3%0.03 3

10 1.0£0.05 0.5%0.05 0.5%+0.05 5

0.52£0.05 3% 1.0%0.05 0.3%£0.05 3

0.7%0.10 7

16 1.6%0.10 0.8%0.10 08%0 10 8

0.8+0.10 X 1.6%+0.10 0.5%0.05 5

S 0.85%+0.10 9

21 2.0%0.10 1.25%0.10 12550 10 e

1.25%£0.15 X% 2.0%0.15 0.85+0.10 9

31 3.2%0.15 1.6%x0.15 1.6%0.20 L

1.9%0.20 N

32 3.2%0.30 2.5%0.20 2 5%0.20 m

45 4,5%0. 40 3.2%0.30 2.5+0.20 M

E: LW REER! (MCRL)
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©REFE

i ESRIIN

EENTEEHR
KA ERE mESEE [C] EfRE [C] BESETHE BESERAMRE | ATRERS
+10% K
—_ ~ -+ 0,
B5 EIA | X5R 55~+ 85 25 +15% 20% "
+10% K
.~ +990,
6 EIA | X6S 55~+105 25 +22% T20% "
+10% K
— ~ i1 0,
B7 EIA | X7R 55~+125 25 5% 20% "
+10% K
— ~ -+ 0,
c7 EIA | X7S 55~+125 25 +22% 20% "
+10% K
—_ ~ 0, —_ o,
D7 EIA | X7T 55~+4125 25 +22%/—33% T20% "
WEEHER
KB &R mESEE [C] F£HERE [C] BHERETHE BEAEARE | RITRERS
+0. 05pF A
JIs cG 20 +0. 1pF B
+0. 25pF c
—_ ~ -+ °
G 55~+125 0=30ppm/°C 0. 5pF 5
EIA | cOG 25 +2% G
+5% J
+0. 25pF c
20 .
CH JIs oH —55~+4125 0= 60ppm/°C +0.5pF D
EIA | COH 25 +5% J
JIS CJ 20
—55~ + : +0. 25pF c
cJ TR 55~+4125 = 0=120ppm/°C p
JIs CcK 20
—_ ~ -+ ° +
CcK TR 55~+4125 = 0=250ppm/°C +0. 25pF c
Ok Qa%
KB () BHEAE KA BENE
OR5 0. 5pF F ¢ 178mm HEHHE  (2mm EFE)
010 1pF R ¢ 178mm JE#E T (4mm [B]BR)
100 10pF T ¢ 178mm HEHHE  (4mm [EFR)
101 100pF p ©178mm HBEHLE  (4om [BIFE, 1000 4N/ %
102 1, 000pF ) 3225 ¥tk (EERBM
103 0. 01yF
104 0. 1pF OEERIZS
105 1uF
106 10uF
107 100pF
F: R=/EE
@HBEIEALFRE
K BFHEEERITRE
A +0. 05pF
B +0. 1pF
¢ +0. 25pF
D +0. 5pF
G +2%
J +5%
K +10%
M +20%

3]

Erh

Z
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WiRfEF RRYT

KW R EER

T JIs EIA #AEF= @R~ [mm] (inch)
o2 (mm) (inch) L W T *1 e
0.6%0.03 0.3%+0.03 0.3%0.03 0.15%0.05
MCASLI06 0603 0201 (0.024=%0.001) | (0.012%0.001) | (0.012%0.001) 8 (0. 006%0. 002)
MCAR[]10 1005 0402 1.0%0.05 0.5%+0.05 0.5%0.05 5 0.25+0.10
MCAS[]10 (0.039%£0.002) | (0.020%0.002) | (0.020£0. 002) (0.010%0. 004)
. 0.52%0.05 1.0%0.05 0.3%0.05 0.18=%0.08
MCRLLI10 3¢ 0510 0204 (0.020%£0. 002) | (0.039%0.002) | (0.012%0. 002) 3 (0. 007£0. 003)
0.7%0.10 7
MCAS[]16 MCAR 1608 0603 1.6%0.10 0.8%0.10 (0.028=£0. 004) 0.35%+0.25
6 (0.063%0.004) | (0.031%0.004) 0.8%+0.10 s (0.014%0.010)
(0. 031£0. 004)
1.6%0.10 0.8%0.10 0.8%0.10 0.3540.3/—0.25
MCJGLI16 1608 0603 (0.063%0.004) | (0.031%0.004) | (0.031%0.004) 8 (0.01440.012/—0.010)
. 0.8%+0.10 1.6%0.10 0.5%+0.05 0.25%0.15
MCRLLI16 3% 0816 0306 (0.031%0.004) | (0.063%0.004) | (0.020=%0.002) 5 (0.010%0. 006)
0.85%+0.10 9
MCAS[]21 2012 0805 2.0%0.10 1.25%0.10 (0. 033%0. 004) 0.5%0.25
MCAR[]21 (0.079£0.004) | (0.0490. 004) 1.25£0.10 a (0.020=%0. 010)
(0. 049£0. 004)
0.85%0.10 9
2.0%0.10 1.25%0.10 (0. 033%0. 004) 0.5+0.35/—0.25
MCJoLI21 2012 0805 (0.079£0.004) | (0.049+0. 004) 1.25%0.10 a (0.02040.014/—0.010)
(0. 049 £0. 004)
1.25%0.15 2.0%0.15 0.85%+0.10 0.3%0.2
21 % 122
MORLLI21 3k 0 | 0808 | 4 ha9+0.006) | (0.079%0.006) | (0.033%0.004) | * (0. 0120, 008)
1.15%£0.10 a
3.2%0.15 1.6%+0.15 (0. 045£0. 004) 0.5+40.35/—0.25
MCASLI31 8216 1206 (0.1267%0.006) | (0.06310. 006) 1.6%0.20 L (0.020+0.014/—0.010)
(0. 063£0. 008)
1.15£0.10 q
3.2%0.15 1.6%+0.15 (0. 045£0. 004) 0.6+0.4/—0.3
MCJGLI31 3216 1206 (0.126%0.006) | (0.06310. 006) 1.6%0.20 L (0.02440.016/—0.012)
(0. 063£0. 008)
1.9%0.20 N
3.2%0.30 2.5%+0.20 (0. 075%0. 008) 0.6%0.3
MGASLI32 8225 1210 (0.126%0.012) | (0. 098=*0. 008) 2.5%0.20 " (0.024=%0.012)
(0. 098=£0. 008)
1.9%+0.20 N
3.2%0.30 2.5%0.20 (0. 075£0. 008) 0.6+0.4/—0.3
MGJCLI32 8225 1210 (0.126=%0.012) | (0. 098=%0. 008) 2.5%0.20 " (0.02440.016/—0.012)
(0. 098=£0. 008)
4.5%0.40 3.27%0.30 2.5%+0.20 0.9%0.6
MCASL145 4532 1 18121 (5 417740.016) | (0.12620.012) | (0. 098%0.008) | M (0. 0350, 024)

o LW REERE! (MCRL). *1 = REE KD

> B THEIBAR, AFRERPRCHTAERRMEN~RIE, EERERBAT =R, HHIAZEIERAS DRI ERE.
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WirEaE
ShEl FREE frE#E [pos]
IRz JIS(mm) | EIA(inch) [mm] X8 - EfET
06 0603 0201 0.3 3 15000 -
1005 0402 0.5 5
10 0510 3% | 0204 % 0.3 3 10000
8‘; ; 4000 -
. .
16 608 0603 0.8 s 3000 3000
) (R BEINEREEAR ) (R BENEREBARAR)
0816 3% | 0306 ¥ 0.5 5 — 4000
0.85 9 4000 —
2012 0805 1.25 [ — 3000
21 ! 2 o _ 2000
) (B BENEREEARAR)
1220 % | 0508 ¥ 0.85 9 4000 —
1.15 Q — 3000
31 3216 1206 s 3 — 2000
1.9 N — 2000 E=
2 22 121 ;
s 3225 0 2.5 " = 500 (1), 1000 (P) o
45 4532 1812 2.5 M — 500 -
S LW REE! (MCRL) 5
ES

=
E\

@

I
7

3]
Z

i ESRIIN

Erh
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me—k

pz )

< (EXID

- FRERTHS ERER AR IE TRHSI M & .
- BISH [IhEQIEABREERITREND.
- FRERTHZERARETRENETEREN K&,

RIBEARBMNE, TERBENMAELE. FELEOEMHERE.
EH(FFFH / BEMFP) Ak (AEC-0200 qualified) H&=M. BXESHAE, BHSLT “FEHAREREKS” PHEIL.
: AEC-Q200 qualified>
EHEHR/ 2R RENSERELRR, SRENRTME~RIHE T X RAEC-Q20047 AT o
125°C products: AEC-Q200 Gradel (2 7EGradelRiiNi
105°C  products: AEC-G200 Grade2 (E7EGrade2fIilid 4 TiTM7TE. )
85°C products: AEC-Q200 Grade3 (2 7EGrade3fUiik &4 NiFMTEEE, )
KFAR=REFANRAITEUREREER, BESOEMHERE.
s, ITTRHEZRE R H, MERSHITRIAFINEZ
¥ XTI, BER BSHERENNERYT, FREE. FRRTAE URIREFRHRT.

(R TIFMTEE. )

=
=

060381 4&
URASE B7 - X7R (—55~+125C) 1 0. 3m/ERE
- ZERa
#Es mnsesm | PERE | ggen | PRER ) pesecrmera | 155 @;g;%% B m] | B
MCAST063SB7101 [JFCAO1 TMKO063 B7101[JPHFE 25 X7R 100 p +10, *20 3.5 200 0.3*0.03
MCAST063SB7151 [1FCAO1 TMKO63 B7151 [JPHFE 25 X7R 150 p +10, *20 3.5 200 0.3%0.03
MCAST063SB7221 []FCAO1 TMKO63 B7221[]PHFE 25 X7R 220 p +10, *20 3.5 200 0.3%+0.03
MCAST063SB7331[]FCAO1 TMK063 B7331[]PHFE 25 X7R 330 p +10, *20 3.5 200 0.3*0.03
MCAST063SB7471 [1FCAO1 TMKO63 B7471[]PHFE 25 X7R 470 p +10, *20 3.5 200 0.3%0.03
MCAST063SB7102 []FCAO1 TMKO63 B7102[]PHFE 25 X7R 1000 p +10, *20 3.5 200 0.3%+0.03
MCAST063SB7152[]FCAOQ1 TMK063 B7152[]PHFE 25 X7R 1500 p +10, *20 5 200 0.3+0.03
MCAST063SB7222 []FCAO1 TMKO63 B7222[]PHFE 25 X7R 2200 p *10, *20 5 200 0.3%0.03
MCAST063SB7332[]FCAO1 TMKO63 B7332[]PHFE 25 X7R 3300 p +10, *20 5 200 0.3%+0.03
MCASE063SB7101 [JFCAO1 EMK063 B7101[]PHFE 16 X7R 100 p +10, *20 3.5 200 0.3+0.03
MCASE063SB7151 []FCAO1 EMK063 B7151[]PHFE 16 X7R 150 p *10, *20 3.5 200 0.3%0.03
MCASE063SB7221 []FCAO1 EMKO63 B7221[]PHFE 16 X7R 220 p +10, *20 3.5 200 0.3%+0.03
MCASE063SB7331 []FCAO1 EMK063 B7331[]PHFE 16 X7R 330 p +10, *£20 3.5 200 0.3+0.03
MCASE063SB7471 []FCAO1 EMK063 B7471[]PHFE 16 X7R 470 p *10, *20 3.5 200 0.3%0.03
MCASE063SB7102 []FCAO1 EMKO63 B7102[]PHFE 16 X7R 1000 p +10, *20 3.5 200 0.3%+0.03
MCASEQ63SB7152[]FCAOQ1 EMK063 B7152[]PHFE 16 X7R 1500 p +10, *20 5 200 0.3+0.03
MCASE063SB7222 []FCAO1 EMK063 B7222[]PHFE 16 X7R 2200 p *10, *£20 5 200 0.3%0.03
MCASE063SB7332[]FCAO1 EMK063 B7332[]PHFE 16 X7R 3300 p +10, *20 5 200 0.3%+0.03
MCASL063SB7101 [JFCAO1 LMK063 B7101[JPHFE 10 X7R 100 p +10, *£20 3.5 200 0.3+0.03
MCASLO063SB7151 []FCAO1 LMK063 B7151[JPHFE 10 X7R 150 p *10, *20 3.5 200 0.3%0.03
MCASLO063SB7221 [1FCAO1 LMK063 B7221[]PHFE 10 X7R 220 p +10, *20 3.5 200 0.3%0.03
MCASL063SB7331 [JFCAO1 LMK063 B7331[]PHFE 10 X7R 330 p +10, *£20 3.5 200 0.3%+0.03
MCASL063SB7471 [1FCAO1 LMK063 B7471[]PHFE 10 X7R 470 p *10, *20 3.5 200 0.3%0.03
MCASL063SB7102 []FCAO1 LMKO63 B7102[]PHFE 10 X7R 1000 p +10, *20 3.5 200 0.3%+0.03
MCASL063SB7152[]FCAOQ1 LMK063 B7152[]PHFE 10 X7R 1500 p +10, *£20 5 200 0.3+0.03
MCASL063SB7222 []FCAO1 LMK063 B7222[]PHFE 10 X7R 2200 p *10, *20 5 200 0.3%0.03
MCASL063SB7332[]FCAO1 LMKO63 B7332[]PHFE 10 X7R 3300 p +10, *20 5 200 0.3%+0.03
MCASL063SB7472[]FCAOQ1 LMK063 B7472[]PHFE 10 X7R 4700 p +10, *£20 5 200 0.3+0.03
MCASL063SB7682 []1FCAO1 LMK063 B7682[]PHFE 10 X7R 6800 p +10, *20 5 200 0.3%0.03
MCASLO063SB7103 [1FCAO1 LMKO63 B7103[]PHFE 10 X7R 0.01 u +10, *20 5 200 0.3%0.03
MCASJ063SD7104 [JFCAO1 JMK063 D7104[]PHFE 6.3 X7R 0.1 u +10, *£20 10 200 0.3+0.03
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MCASU105SB5471 [JFNAO1 UMK105 BJ471[]VHF 50 X5R 470 p +10, *£20 2.5 200 0.5%0.05
MCASU105SB5102 [JFNAO1 UMK105 BJ102[]VHF 50 X5R 1000 p +10, *£20 2.5 200 0.5%0.05
MCASU105SB5152 [JFNAO1 UMK105 BJ152[]VHF 50 X5R 1500 p +10, *£20 2.5 200 0.5%0.05
MCASU105SB5222 [ JFNAO1 UMK105 BJ222[]VHF 50 X5R 2200 p +10, *£20 2.5 200 0.5%0.05
MCASU105SB5332 [JFNAO1 UMK105 BJ332[]VHF 50 X5R 3300 p +10, *£20 2.5 200 0.5%0.05
MCASU105SB5472 [JFNAO1 UMK105 BJ472[]VHF 50 X5R 4700 p +10, *£20 2.5 200 0.5%0.05
MCASU105SB5682 [ JFNAO1 UMK105 BJ682[]VHF 50 X5R 6800 p +10, *£20 2.5 150 0.5%0.05
MCASU105SB5103 [JFNAO1 UMK105 BJ103[]VHF 50 X5R 0.01 p +10, *£20 3.5 200 0.5%+0.05
MCASU105SB5223 [JFNAO1 UMK105 BJ223[]VHF 50 X5R 0.022 p +10, *£20 5 200 0.5%+0.05
MCASU105SB5473 [JFNAO1 UMK105 BJ473[]VHF 50 X5R 0.047 p +10, *£20 5 200 0.5%0.05
MCASU105SB5104 [JFNAO1 UMK105 BJ104[]VHF 50 X5R 0.1 +10, £20 10 150 0.5%0.05
MCAST105SB5472 []JFNAO1 TMK105 BJ472[]VHF 25 X5R 4700 p +10, *20 2.5 200 0.5%+0.05
MCAST105SB5682 [ ]FNAO1 TMK105 BJ682[]VHF 25 X5R 6800 p +10, *£20 2.5 200 0.5%0.05
MCAST105SB5103 [JFNAO1 TMK105 BJ103[]VHF 25 X5R 0.01 p +10, £20 3.5 200 0.5%0.05
MCAST105SB5153 []JFNAO1 TMK105 BJ153[]VHF 25 X5R 0.015 p +10, *20 3.5 200 0.5%+0.05
MCAST105SB5223 [JFNAO1 TMK105 BJ223[]VHF 25 X5R 0.022 p +10, *£20 3.5 200 0.5%0.05
MCAST105SB5333 [JFNAO1 TMK105 BJ333[]VHF 25 X5R 0.033 p +10, *£20 3.5 150 0.5%+0.05
MCAST105SB5473 []JFNAO1 TMK105 BJ473[]1VHF 25 X5R 0.047 p +10, *£20 3.5 150 0.5%0.05
MCAST105SB5104 [JFNAO1 TMK105 BJ104[]VHF 25 X5R 0.1 p +10, *£20 5 150 0.5%0.05
MCAST105SB5224 [JFNAO1 TMK105 BJ224[]VHF 25 X5R 0.22 p +10, *£20 10 150 0.5%+0.05
MCAST105AB5474 [JFNAO1 TMK105ABJ474 []1VHF 25 X5R 0.47 u +10, *20 10 150 0.5%0.10
MCASE105SB5103 [JFNAO1 EMK105 BJ103[]VHF 16 X5R 0.01 p +10, *£20 3.5 200 0.5%0.05
MCASE105SB5153 [JFNAO1 EMK105 BJ153[]VHF 16 X5R 0.015 p +10, *£20 3.5 200 0.5%+0.05
MCASE105SB5223 [JFNAO1 EMK105 BJ223[]VHF 16 X5R 0.022 p +10, *£20 3.5 200 0.5%0.05
MCASE105SB5333 [JFNAO1 EMK105 BJ333[]VHF 16 X5R 0.033 p +10, *£20 3.5 150 0.5%0.05
MCASE105SB5473 [JFNAO1 EMK105 BJ473[]VHF 16 X5R 0.047 p +10, *£20 3.5 150 0.5%0.05
MCASE105SB5104 [JFNAO1 EMK105 BJ104[]VHF 16 X5R 0.1 +10, *£20 5 150 0.5%0.05
MCASE105SB5224 [ JFNAO1 EMK105 BJ224[]VHF 16 X5R 0.22 p +10, *£20 10 150 0.5%0.05
MCASE105AB5474 [JFNAO1 EMK105ABJ474 []VHF 16 X5R 0.47 u +10, *£20 10 150 0.5+0.10
MCASE105SB5105 [JFNAO1 EMK105 BJ105[]VHF 16 X5R 1 +10, *£20 10 150 0.5%0.05
MCASL105SB5333 [JFNAO1 LMK105 BJ333[]VHF 10 X5R 0.033 p +10, *20 3.5 150 0.5%0.05
MCASL105SB5473 [JFNAO1 LMK105 BJ473[]VHF 10 X5R 0.047 p +10, *£20 3.5 150 0.5%0.05
MCASL105SB5104 [JFNAO1 LMK105 BJ104[]VHF 10 X5R 0.1 +10, *£20 5 150 0.5%0.05
MCASL105SB5224 [JFNAO1 LMK105 BJ224[]VHF 10 X5R 0.22 p +10, *£20 5 150 0.5%0.05
MCASL105AB5474 [ ]JFNAO1 LMK105ABJ474 []VHF 10 X5R 0.47 p +10, *£20 10 150 0.5%0.10
MCASL105SB5105 [JFNAO1 LMK105 BJ105[]VHF 10 X5R 1 +10, *£20 10 150 0.5%0.05
MCASL105AB5225 []JFNAO1 LMK105ABJ225 [ ] VHF 10 X5R 2.2 p +10, *£20 10 150 0.5%0.10
MCASJ105SB5104 [JFNAO1 JMK105 BJ104[]VHF 6.3 X5R 0.1 p +10, *£20 5 150 0.5%0.05
MCASJ105SB5224 [JFNAO1 JMK105 BJ224[]VHF 6.3 X5R 0.22 pu +10, *£20 5 150 0.5%0.05
MCASJ105SB5474 []JFNAO1 JMK105 BJ474[]VHF 6.3 X5R 0.47 p +10, *£20 10 150 0.5%0.05
MCASJ105SB5105[JFNAO1 JMK105 BJ105[]VHF 6.3 X5R 11 +10, *£20 10 150 0.5%+0.05
MCASJ105SB5225 [JFNAO1 JMK105 BJ225[]VHF 6.3 X5R 2.2 p +10, *£20 10 150 0.5%0.05
MCASJ105BB5475MFNAQ1 JMK105BBJ475MVHF 6.3 X5R 4.7 p +20 10 150 0.5+0. 15/-0. 05
MCASA105SB5225 [1FNAO1 AMK105 BJ225[]VHF 4 X5R 2.2 p +10, *£20 10 150 0.5%+0.05
MCASA105BB5475MFNAQ1 AMK105BBJ475MVHF 4 X5R 4.7 u +20 10 150 0.5+0. 15/-0. 05
R C6 : X6S (—55~4105°C) 1 0.5mmERE
= = HEBE — BanE BB ERIFRE tan BiRfH — o
HAES BRI S (B£ M) vl REEM F] [%] [%] FEAE x % EE" [mm] AR
MCASE105AC6474 [JFNAO1 EMK105AC6474[]VHF 16 X6S 0.47 p +10, *£20 10 150 0.5%0.10
MCASL105SC6105[JFNAO1 LMK105 C6105[]VHF 10 X6S 1 +10, *£20 10 150 0.5%0.05
MCASJ105SC6105 [JFNAO1 JMK105 C6105[]VHF 6.3 X6S 11 +10, £20 10 150 0.5%0.05
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MCASU105SB7221 [JFNAO1 UMK105 B7221[]VHF 50 X7R 220 p +10, *20 2.5 200 0.5%0.05
MCASU105S8B7331 [1FNAO1 UMK105 B7331[]VHF 50 X7R 330 p +10, *20 2.5 200 0.5%0.05
MCASU105SB7471 [1FNAO1 UMK105 B7471[JVHF 50 X7R 470 p +10, *20 2.5 200 0.5%+0.05
MCASU105SB7681 []FNAO1 UMK105 B7681[]VHF 50 X7R 680 p +10, *£20 2.5 200 0.5%0.05
MCASU1058B7102 []FNAO1 UMK105 B7102[]VHF 50 X7R 1000 p +10, *20 2.5 200 0.5%0.05
MCASU105SB7152 []FNAO1 UMK105 B7152[]VHF 50 X7R 1500 p +10, *20 2.5 200 0.5%+0.05
MCASU105SB7222[]FNAO1 UMK105 B7222[]VHF 50 X7R 2200 p +10, *20 2.5 200 0.5%0.05
MCASU105S8B7332 []FNAO1 UMK105 B7332[]VHF 50 X7R 3300 p +10, *20 2.5 200 0.5%0.05
MCASU105SB7472 []FNAO1 UMK105 B7472[]VHF 50 X7R 4700 p +10, *20 2.5 150 0.5%+0.05
MCASU105SB7682[1FNAO1 UMK105 B7682[]VHF 50 X7R 6800 p +10, *20 2.5 150 0.5%0.05
MCASU105S8B7103 []FNAO1 UMK105 B7103[JVHF 50 X7R 0.01 u *10, *20 3.5 150 0.5%0.05
MCASU105SB7153 []FCAO1 UMK105 B7153[JVHFE 50 X7R 0.015 p +10, *20 3.5 200 0.5%+0.05
MCASU105SB7223 []FNAO1 UMK105 B7223[]VHF 50 X7R 0.022 u +10, *£20 10 200 0.5%0.05
MCASU105S8B7333 []FCAO1 UMK105 B7333[]VHFE 50 X7R 0.033 +10, *20 3.5 150 0.5%0.05
MCASU105S8B7473 [1FNAO1 UMK105 B7473[]VHF 50 X7R 0.047 p +10, %20 10 200 0.5%+0.05
MCASU105SB7104 []FNAO1 UMK105 B7104[]VHF 50 X7R 0.1 u +10, *£20 10 150 0.5+0.05
MCAST1058B7472 []FNAO1 TMK105 B7472[]VHF 25 X7R 4700 p *10, *20 2.5 200 0.5%0.05
MCAST105SB7682 []1FNAO1 TMK105 B7682[]VHF 25 X7R 6800 p +10, *20 2.5 200 0.5%+0.05
MCAST105SB7103 []JFNAO1 TMK105 B7103[]VHF 25 X7R 0.01 p +10, *£20 3.5 200 0.5+0.05
MCAST1058B7153 []FNAO1 TMK105 B7153[JVHF 25 X7R 0.015 *10, *20 3.5 150 0.5%0.05
MCAST105SB7223 []FNAO1 TMK105 B7223[JVHF 25 X7R 0.022 p +10, *20 3.5 150 0.5%+0.05
MCAST105SB7333 []JFNAO1 TMK105 B7333[]VHF 25 X7R 0.033 +10, *20 3.5 150 0.5%0.05
MCAST1058B7473 [1FNAO1 TMK105 B7473[]VHF 25 X7R 0.047 *10, *20 3.5 150 0.5%0.05
MCAST105SB7104 [1FNAO1 TMK105 B7104[JVHF 25 X7R 0.1 u +10, *20 10 150 0.5%0.05
MCASE105SB7103 [JFNAO1 EMK105 B7103[]VHF 16 X7R 0.01 p +10, *£20 3.5 200 0.5+0.05
MCASE105SB7153 []FNAO1 EMK105 B7153[JVHF 16 X7R 0.015 *10, *20 3.5 150 0.5%0.05
MCASE105S8B7223 []FNAO1 EMK105 B7223[]VHF 16 X7R 0.022 p +10, *20 3.5 150 0.5%0.05
MCASE105SB7333 []JFNAO1 EMK105 B7333[]VHF 16 X7R 0.033 +10, *£20 3.5 150 0.5+0.05
MCASE105SB7473 []FNAO1 EMK105 B7473[]VHF 16 X7R 0.047 +10, *20 3.5 150 0.5%0.05
MCASE105SB7104 [1FNAO1 EMK105 B7104[]VHF 16 X7R 0.1 u +10, *20 5 150 0.5%0.05
MCASE105SB7224 []JFNAO1 EMK105 B7224[]VHF 16 X7R 0.22 p +10, *£20 10 150 0.5%0.05
MCASL105SB7473 []FNAO1 LMK105 B7473[]VHF 10 X7R 0.047 +10, *20 3.5 150 0.5%0.05
MCASL105SB7104 [1FNAO1 LMK105 B7104[]VHF 10 X7R 0.1 u +10, *20 5 150 0.5%0.05
MCASL105SB7224 []JFNAO1 LMK105 B7224[]VHF 10 X7R 0.22 p +10, *£20 10 150 0.5%0.05
MCASL105AD7474[]1FCAO1 LMK105AD7474[]VHFE 10 X7R 0.47 u +10, £20 10 150 0.5%0.10
MCASL105CD7105 []FCAO1 LMK105CD7105 [JVHFE 10 X7R 1u +10, *20 10 150 0.5+0.20/-0
MCASJ105SB7104 []JFNAO1 JMK105 B7104[]VHF 6.3 X7R 0.1 u +10, *£20 5 150 0.5+0.05
MCASJ1058B7224 []FNAO1 JMK105 B7224[]VHF 6.3 X7R 0.22 u +10, *20 10 150 0.5%0.05
MCASJ1058B7474 [1FNAO1 JMK105 B7474[1VHF 6.3 X7R 0.47 u +10, *20 10 150 0.5%0.05
MCASJ105CD7105 [JFNAO1 JMK105CD7105 [JVHF 6.3 X717 1u +10, *20 10 150 0.5+0.20/-0
MCASA105SB7474 [1FNAO1 AMK105 B7474[]VHF 4 X7R 0.47 u +10, *20 10 150 0.5%0.05
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MCASU168SB5104 []TNAO1 UMK107 BJ104[JAHT 50 X5R 0.1 u *10, *20 3.5 150 0.8%0.10
MCASU1685B5224 [ TNAO1 UMK107 BJ224[JAHT 50 X5R 0.22 u +10, *20 10 150 0.8%0.10
MCASU168SB5474 []TNAO1 UMK107 BJ474[]AHT 50 X5R 0.47 u +10, *£20 10 150 0.8+0.10
MCASU168AB5105[]TNAO1 UMK107ABJ105 [JAHT 50 X5R 1w *10, *20 10 150 0.8+0. 15/-0. 05
MCASG168SB5223 [ TNAO1 GMK107 BJ223[JAHT 35 X5R 0.022 p +10, *20 2.5 200 0.8%0.10
MCASG168SB5473 [] TNAO1 GMK107 BJ473[]JAHT 35 X5R 0.047 +10, *£20 3.5 200 0.8+0.10
MCASG168SB5104 []TNAO1 GMK107 BJ104[]JAHT 35 X5R 0.1 u *10, *20 3.5 150 0.8%0.10
MCASG168SB5224 [] TNAO1 GMK107 BJ224[]JAHT 35 X5R 0.22 u +10, *20 10 150 0.8%0.10
MCASG168AB5474 []TNAO1 GMK107ABJ474 [JAHT 35 X5R 0.47 u +10, *£20 10 150 0.8+0.15/-0. 05
MCASG168SB5105[]TNAO1 GMK107 BJ105[]JAHT 35 X5R 1w +10, £20 10 150 0.8%0.10
MCAST168SB5223 [ TNAO1 TMK107 BJ223[JAHT 25 X5R 0.022 p +10, *20 2.5 200 0.8%0.10
MCAST168SB5473 [] TNAO1 TMK107 BJ473[]JAHT 25 X5R 0.047 +10, *£20 3.5 200 0.8+0.10
MCAST168SB5104 []TNAO1 TMK107 BJ104[JAHT 25 X5R 0.1 u +10, *20 3.5 150 0.8+0.10
MCAST1685B5224 [ TNAO1 TMK107 BJ224[JAHT 25 X5R 0.22 u +10, *20 5 150 0.8%0.10
MCAST168SB5474 []TNAO1 TMK107 BJ474[JAHT 25 X5R 0.47 u +10, *20 3.5 150 0.8%+0.10
MCAST168SB5105[]TNAO1 TMK107 BJ105[JAHT 25 X5R 1w +10, *20 10 150 0.8+0.10
MCAST168BB5225 [] TNAO1 TMK107BBJ225 [JAHT 25 X5R 2.2 4 +10, *20 10 150 0.8+0.20/-0
MCASE1685B5104 [] TNAO1 EMK107 BJ104[JAHT 16 X5R 0.1 u +10, *20 3.5 150 0.8%+0.10
MCASE168SB5224 [ ] TNAO1 EMK107 BJ224[]AHT 16 X5R 0.22 u +10, *20 5 150 0.8+0.10
MCASE168SB5474 [1TNAO1 EMK107 BJ474[]AHT 16 X5R 0.47 u *10, *20 3.5 150 0.8%0.10
MCASE168SB5105 [] TNAO1 EMK107 BJ105[JAHT 16 X5R 1u +10, *20 5 150 0.8%+0.10
MCASE168AB5225[] TNAO1 EMK107ABJ225 [ JAHT 16 X5R 2.2 u 10, *20 10 150 0.8+0. 15/-0. 05
MCASE168BB5475 [] TNAO1 EMK107BBJ475 [JAHT 16 X5R 4.7 u +10, *20 10 150 0.8+0.20/-0
MCASL1685B5474 [1TNAO1 LMK107 BJ474[]JAHT 10 X5R 0.47 u +10, *20 3.5 150 0.8%+0.10
MCASL168SB5105[] TNAO1 LMK107 BJ105[]JAHT 10 X5R 1w +10, *20 5 150 0.8%0.10
MCASL1685B5225 [] TNAO1 LMK107 BJ225[]JAHT 10 X5R 22 4 *10, *20 10 150 0.8%0.10
MCASL1685B5475 [ TNAO1 LMK107 BJ475[]JAHT 10 X5R 4.7 4 +10, *20 10 150 0.8%0.10
MCASL168BB5106MTNAO1 LMK107BBJ106MAHT 10 X5R 10 u +20 10 150 0. 8+0. 20/-0
MCASJ168SB5105 [] TNAO1 JMK107 BJ10S[JAHT 6.3 X5R 1u *10, *20 5 150 0.8%0.10
MCASJ1685B5225 [ TNAO1 JMK107 BJ225[JAHT 6.3 X5R 2.2 4 +10, %20 10 150 0.8%0.10
MCASJ168SB5475[]TNAO1 JMK107 BJ475[]AHT 6.3 X5R 4.7 u +10, *£20 10 150 0.8%0.10
MCASJ168AB5106 [] TNAO1 JMK107ABJ106 [JAHT 6.3 X5R 10 u +10, *20 10 150 0.8+0. 15/-0. 05
MCASA168AB5106 []TNAO1 AMK107ABJ106 []AHT 4 X5R 10 u +10, *20 10 150 0.8+0.15/-0. 05
MCASA168BB5226MTNAO1 AMK107BBJ226MAHT 4 X5R 22 u +20 10 150 0. 8+0. 20/-0
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MCASL1688C6225 [] TNAO1 LMK107 C6225 []AHT 10 X6S 2.2 +10, *20 10 150 0.8%0.10
MCASJ168AC6475 [1TNAO1 JMK107AC6475 []AHT 6.3 X6S 4.7 u +10, *20 10 150 0.8+0. 15/-0. 05
MCASJ168BC6106MTNAO1 JMK107BC6106MAHT 6.3 X6S 10 u +20 10 150 0.8+0.20/-0

SR B7 o X7R (—55~+125C) , C7 : X7S (—55~+125C) , D7 : X7T (—55~+125°C) 1 O.8mEfE
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MCASU168SB7102[] TNAO1 UMK107 B7102[]JAHT 50 X7R 1000 p £10, *20 3.5 200 0.8%0.10
MCASU168SB7152 [] TNAO1 UMK107 B7152[]JAHT 50 X7R 1500 p +10, *20 3.5 200 0.8%0.10
MCASU168SB7222[]TNAO1 UMK107 B7222[]AHT 50 X7R 2200 p +10, *20 3.5 200 0.8+0.10
MCASU168SB7332[]TNAO1 UMK107 B7332[]AHT 50 X7R 3300 p +10, *20 3.5 200 0.8%0.10
MCASU168SB7472 []1TNAO1 UMK107 B7472[]JAHT 50 X7R 4700 p +10, *20 3.5 200 0.8%0.10
MCASU168SB7682[]TNAO1 UMK107 B7682[]AHT 50 X7R 6800 p +10, *20 3.5 200 0.8%0.10
MCASU168SB7103 [] TNAO1 UMK107 B7103[JAHT 50 X7R 0.01 u +10, *20 3.5 200 0.8%0.10
MCASU168SB7153 [1TNAO1 UMK107 B7153[JAHT 50 X7R 0.015 p +10, *20 3.5 200 0.8%0.10
MCASU168SB7223 [] TNAO1 UMK107 B7223[]AHT 50 X7R 0.022 u £10, *20 3.5 200 0.8%0.10
MCASU168SB7333 [] TNAO1 UMK107 B7333[JAHT 50 X7R 0.033 p +10, *20 3.5 200 0.8%0.10
MCASU168SB7473 [1TNAO1 UMK107 B7473[JAHT 50 X7R 0.047 +10, *20 3.5 200 0.8%+0.10
MCASU168SB7683 [ 1 TNAO1 UMK107 B7683[]AHT 50 X7R 0.068 u *10, *20 3.5 150 0.8%0.10
MCASU168SB7104 []1TNAO1 UMK107 B7104[JAHT 50 X7R 0.1 u +10, *20 3.5 200 0.8%0.10
MCASU168AC7154 []TCAO1 UMK107AC7154 [JAHTE 50 X78 0.15 u +10, *20 3.5 150 0.8+0.15/-0. 05
MCASU1685C7224 []1TCAO1 UMK107 C7224[]AHTE 50 X78 0.22 u +10, *20 3.5 150 0.8%0.10
MCASU168SB7474 [1TCAO1 UMK107 B7474[]AHTE 50 X7R 0.47 u +10, *20 10 150 0.8%0.10
MCASG168SB7473 [] TNAO1 GMK107 B7473[]AHT 35 X7R 0.047 u +10, *20 3.5 200 0.8+0.10
MCASG168SB7104 [] TNAO1 GMK107 B7104[JAHT 35 X7R 0.1 u +10, *20 3.5 150 0.8%0.10
MCASG1685B7224 []1 TNAO1 GMK107 B7224[]JAHT 35 X7R 0.22 u +10, *20 10 150 0.8%0.10
MCASG168SB7474 [1TNAO1 GMK107 B7474[]AHT 35 X7R 0.47 u £10, *20 10 150 0.8%0.10
MCASG168AB7105 [] TNAO1 GMK107AB7105 [JAHT 35 X7R 1u +10, *£20 10 150 0.8+0. 15/-0. 05
MCAST168SB7223 [] TNAO1 TMK107 B7223[]JAHT 25 X7R 0.022 p +10, *20 2.5 200 0.8%0.10
MCAST168SB7473 [ 1 TNAO1 TMK107 B7473[]AHT 25 X7R 0.047 u +10, 20 3.5 200 0.8%0.10
MCAST1685B7104 []1TNAO1 TMK107 B7104[JAHT 25 X7R 0.1 u +10, *20 3.5 150 0.8%0.10
MCAST168SB7224 [] TNAO1 TMK107 B7224[]AHT 25 X7R 0.22 u +10, *20 10 150 0.8%0.10
MCAST168SB7474 []1TNAO1 TMK107 B7474[]AHT 25 X7R 0.47 u +10, 20 10 150 0.8%0.10
MCAST168AB7105 []TNAO1 TMK107AB7105 [JAHT 25 X7R 1u +10, *20 10 150 0.8+0.15/-0. 05
MCASE168SB7473 [] TNAO1 EMK107 B7473[]AHT 16 X7R 0.047 u +10, *20 3.5 200 0.8%0.10
MCASE168SB7104 [] TNAO1 EMK107 B7104[]JAHT 16 X7R 0.1 u +10, *20 3.5 150 0.8%0.10
MCASE1685B7224 []1TNAO1 EMK107 B7224[]JAHT 16 X7R 0.22 u +10, *20 5 150 0.8%0.10
MCASE168SB7474 [1TNAO1 EMK107 B7474[]AHT 16 X7R 0.47 u +10, *20 10 150 0.8%0.10
MCASE168SB7105 [] TNAO1 EMK107 B7105[JAHT 16 X7R 1u +10, *20 10 150 0.8%0.10
MCASL168SB7224 [J TNAO1 LMK107 B7224[]JAHT 10 X7R 0.22 u +10, *20 5 150 0.8%0.10
MCASL168SB7474[1TNAO1 LMK107 B7474[]AHT 10 X7R 0.47 u +10, 20 3.5 150 0.8%0.10
MCASL168SB7105 []TNAO1 LMK107 B7105[JAHT 10 X7R 1u +10, *20 10 150 0.8%0.10
MCASL168BD7225[] TNAO1 LMK107BD7225 [JAHT 10 X7T 2.2 p 10, £20 10 200 0.8+0.20/-0
MCASJ168SB7105 [] TNAO1 JMK107 B7105[JAHT 6.3 X7R 1u +10, *20 10 150 0.8%0.10
MCASJ1685B7225[] TNB25 JMK107 B7225[]AHTR 6.3 X7R 2.2 +10, *20 10 150 0.8%+0.10
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MCASU21GSB5104 []TNAO1 UMK212 BJ104[]GHT 50 X5R 0.1 p 10, *£20 3.5 200 1.25%0.10
MCASU21GSB5224 [] TNAO1 UMK212 BJ224[]GHT 50 X5R 0.22 u +10, *20 3.5 200 1.25%0.10
MCASU21GSB5474 []1TNAO1 UMK212 BJ474[]GHT 50 X5R 0.47 u +10, *20 3.5 150 1.25%0.10
MCASU21GSB5105 [ ] TNAO1 UMK212 BJ105[]GHT 50 X5R 1u +10, *£20 5 150 1.25%0.10
MCASG21GSB5104 []1TNAO1 GMK212 BJ104[]GHT 35 X5R 0.1 u +10, *20 3.5 200 1.25%0.10
MCASG21GSB5224 [] TNAO1 GMK212 BJ224[]GHT 35 X5R 0.22 u +10, *20 3.5 150 1.25%0.10
MCASG21GSB5474 [] TNAO1 GMK212 BJ474[]GHT 35 X5R 0.47 u +10, *20 3.5 150 1.25%0.10
MCASG21GSB5105 [] TNAO1 GMK212 BJ105[]GHT 35 X5R 1u +10, *20 5 150 1.25%0.10
MCASG21GBB5225 [] TNAO1 GMK212BBJ225[]GHT 35 X5R 2.2 p +10, *£20 10 150 1. 25+0. 20/-0
MCAST21GSB5104 [] TNAO1 TMK212 BJ104[]GHT 25 X5R 0.1 u +10, *20 3.5 200 1.25%0.10
MCAST21GSB5224 [] TNAO1 TMK212 BJ224[]GHT 25 X5R 0.22 u +10, *20 3.5 150 1.25%0.10
MCAST21GSB5474 [ ] TNAO1 TMK212 BJ474[]GHT 25 X5R 0.47 u £10, *20 3.5 200 1.25%0.10
MCAST21GSB5105 []TNAO1 TMK212 BJ105[]GHT 25 X5R 1u +10, *20 3.5 150 1.25%0.10
MCAST21GSB5225 [J TNAO1 TMK212 BJ225[]GHT 25 X5R 2.2 p +10, *£20 5 150 1.25%0.10
MCAST21GBB5475[1TNAO1 TMK212BBJ475[]GHT 25 X5R 4.7 u +10, *20 10 150 1.25+0.20/-0
MCAST21GBB5106 []TNAO1 TMK212BBJ106[1GHT 25 X5R 10 u +10, *20 10 150 1.25+0.20/-0
MCASE21GSB5105 [] TNAO1 EMK212 BJ105[]GHT 16 X5R 1u 10, *£20 3.5 150 1.25%0.10
MCASE21GSB5225 [] TNAO1 EMK212 BJ225[]GHT 16 X5R 2.2 u +10, *20 5 150 1.25%0.10
MCASE21GAB5475 []1TNAO1 EMK212ABJ475 [JGHT 16 X5R 4.7 u +10, *20 10 150 1.25+0. 15/-0. 05
MCASE21GBB5106 [] TNAO1 EMK212BBJ106[]GHT 16 X5R 10 ¢ 10, *£20 10 150 1. 25+0. 20/-0
MCASL21GSB5225 [] TNAO1 LMK212 BJ225[]GHT 10 X5R 2.2 +10, *20 5 200 1.25%0.10
MCASL21GAB5475 []TNAO1 LMK212ABJ475 [JGHT 10 X5R 4.7 u +10, *20 10 150 1.25+0. 15/-0. 05
MCASL21GAB5106 [ ] TNAO1 LMK212ABJ106[JGHT 10 X5R 10 10, *£20 10 150 1.25+0. 15/-0. 05
MCASJ21GAB5475 [] TNAO1 JMK212ABJ475 [JGHT 6.3 X5R 4.7 u +10, *20 5 200 1.25+0. 15/-0. 05
MCASJ21GAB5106 [] TNAO1 JMK212ABJ106 [JGHT 6.3 X5R 10 p +10, *20 10 150 1.25+0. 15/-0. 05
MCASJ21GBB5226MTNAO1 JMK212BBJ226MGHT 6.3 X5R 22 u *20 10 150 1.25+0. 20/-0
MCASA21GAB5226MTNAO1 AMK212ABJ226MGHT 4 X5R 22 u *20 10 150 1.25+0. 15/-0. 05
MCASA21GBB5476MTNAO1 AMK212BBJ476MGHT 4 X5R 47 u +20 10 150 1.25+0.20/-0
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MCASE219SB5105 [] TNAO1 EMK212 BJ105[]DHT 16 X5R 1u +10, *20 5 200 0.85+0.10
MCASE219JB5225[]TNAO1 EMK212ABJ225 [ ]DHT 16 X5R 2.2 *10, *£20 5 150 0.85%0.10
MCASE219LB5475 ] TNAO1 EMK212BBJ475 [JDHT 16 X5R 4.7 u *10, *£20 10 150 0.85+0.10
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MCASL21GBC6106 [1TNAO1 LMK212BC6106 [1GHT 10 | X68 10 p *10, *£20 10 150 1.25+0.20/-0
MCASA21GBC6226MTNAO1 AMK212BC6226MGHT 4 [ xes 22 u +20 10 150 1.25+0.20/-0
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MCASU21GSB7103[]TNAO1 UMK212 B7103[]GHT 50 X7R 0.01 u *10, *£20 3.5 200 1.25%0.10
MCASU21GSB7153 [ TNAO1 UMK212 B7153[]GHT 50 X7R 0.015 p *10, *£20 2.5 200 1.25%0.10
MCASU21GSB7223 [ TNAO1 UMK212 B7223[]GHT 50 X7R 0.022 p +10, *20 3.5 200 1.25%0.10
MCASU21GSB7333 []TNAO1 UMK212 B7333[]GHT 50 X7R 0.033 u +10, *£20 3.5 200 1.25%0.10
MCASU21GSB7473 [ TNAO1 UMK212 B7473[]GHT 50 X7R 0.047 *10, *£20 3.5 200 1.25%0.10
MCASU21GSB7683 [1TNAO1 UMK212 B7683[]GHT 50 X7R 0.068 p +10, *20 3.5 200 1.25%0.10
MCASU21GSB7104 []TNAO1 UMK212 B7104[]GHT 50 X7R 0.1 u +10, £20 3.5 200 1.25%0.10
MCASU21GBB7154 [] TCAO1 UMK212BB7154 [JGHTE 50 X7R 0.15 u *10, *£20 3.5 200 1.25+0.2/-0
MCASU21GSB7224 [1TNAO1 UMK212 B7224[]GHT 50 X7R 0.22 u *10, *20 3.5 150 1.25%0.10
MCASU21GBC7334[]TCAO1 UMK212BC7334 []GHTE 50 X78 0.33 u +10, *20 3.5 150 1.25+0.2/-0
MCASU21GSC7474[1TCAO1 UMK212 C7474[]1GHTE 50 X78 0.47 u *10, *£20 3.5 150 1.25%0.10
MCASU21GCC7684 []1TCAO1 UMK212CC7684 [1GHTE 50 X78 0.68 u *10, *£20 3.5 150 1.25+0.25/-0
MCASU21GSB7105 [] TNAO1 UMK212 B7105[]JGHT 50 X7R 1u +10, *20 10 150 1.25%0.10
MCASG21GSB7224 [ ] TNAO1 GMK212 B7224[]GHT 35 X7R 0.22 u +10, *20 3.5 150 1.25%0.10
MCASG21GSB7105[] TNAO1 GMK212 B7105[]GHT 35 X7R 1u *10, *£20 10 150 1.25%0.10
MCAST21GSB7224 [ TNAO1 TMK212 B7224[]GHT 25 X7R 0.22 u +10, *20 3.5 150 1.25%0.10
MCAST21GSB7334 []TNAO1 TMK212 B7334[]GHT 25 X7R 0.33 u *10, £20 3.5 200 1.25%0.10
MCAST21GSB7474 [1TNAO1 TMK212 B7474[]GHT 25 X7R 0.47 u *10, *£20 3.5 150 1.25%0.10
MCAST21GSB7105 []TNB25 TMK212 B7105[]GHTR 25 X7R 1u +10, *20 10 150 1.25%0.10
MCAST21GSB7225[]TNAO1 TMK212 B7225[]GHT 25 X7R 2.2 +10, *£20 10 150 1.25%0.10
MCASE21GSB7224 [ TNAO1 EMK212 B7224[]GHT 16 X7R 0.22 u *10, *£20 3.5 200 1.25%0.10
MCASE21GSB7334 []TNAO1 EMK212 B7334[]GHT 16 X7R 0.33 u +10, *20 3.5 200 1.25%0.10
MCASE21GSB7474[1TNAO1 EMK212 B7474[]GHT 16 X7R 0.47 u +10, £20 3.5 200 1.25%0.10
MCASE21GSB7105 [] TNB25 EMK212 B7105[]JGHTR 16 X7R 1u *10, *£20 10 150 1.25%0.10
MCASE21GSB7225 [] TNAO1 EMK212 B7225[]GHT 16 X7R 2.2 *10, *20 10 150 1.25%0.10
MCASE21GAB7475[]TNAO1 EMK212AB7475[]GHT 16 X7R 4.7 U +10, *20 10 150 1.25+0. 15/-0. 05
MCASL21GSB7105[] TNB25 LMK212 B7105[]GHTR 10 X7R 1u *10, *£20 10 150 1.25%0.10
MCASL21GSB7225 [] TNAO1 LMK212 B7225[]GHT 10 X7R 2.2 u *10, *£20 10 150 1.25%0.10
MCASL21GSB7475[]1TNAO1 LMK212 B7475[]GHT 10 X7R 4.7 u +10, *20 10 150 1.25%0.10
MCASL21GBB7106[]TNAO1 LMK212BB7106 []GHT 10 X7R 10 p +10, £20 10 150 1.25+0.2/-0
MCASJ21GSB7475 [ TNAO1 JMK212 B7475[]GHT 6.3 X7R 4.7 u *10, *£20 10 150 1.25%0.10
MCASJ21GAB7106 [ TNAO1 JMK212AB7106 [JGHT 6.3 X7R 10 u +10, *20 10 150 1.25+0. 15/-0. 05
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MCASU31LSB5474 [1TNAO1 UMK316 BJ474[]LHT 50 X5R 0.47 u +10, *20 3.5 200 1.6%0.20
MCASU31LSB5105[]TNAO1 UMK316 BJ105[]JLHT 50 X5R 1u +10, *20 3.5 200 1.6%0.20
MCASU31LSB5225 [] TNAO1 UMK316 BJ225[JLHT 50 X5R 2.2 u *10, *£20 10 150 1.6%0.20
MCASU31LAB5475 [1TNAO1 UMK316ABJ475 [JLHT 50 X5R 4.7 u +10, *20 10 150 1.6%0.20
MCASG31LSB5105[]TNAO1 GMK316 BJ105[]JLHT 35 X5R 1u +10, £20 3.5 200 1.6%0.20
MCASG31LSB5225 [] TNAO1 GMK316 BJ225[JLHT 35 X5R 2.2 u *10, *£20 10 150 1.6%0.20
MCASG31LSB5475 [1TNAO1 GMK316 BJ475[JLHT 35 X5R 4.7 u +10, *20 10 150 1.6%0.20
MCASG31LBB5106[]TNAO1 GMK316BBJ106 [JLHT 35 X5R 10 p +10, *20 10 150 1.6%0. 30
MCAST31LSB5225[]TNAO1 TMK316 BJ225[]LHT 25 X5R 2.2 *10, *£20 3.5 200 1.6%0.20
MCAST31LSB5475 [ TNAO1 TMK316 BJ475[]LHT 25 X5R 4.7 u *10, *£20 5 150 1.6%0.20
MCAST31LSB5106 [] TNAO1 TMK316 BJ106[JLHT 25 X5R 10 u +10, *20 5 150 1.6£0.20
MCASE31LSB5225[]TNAO1 EMK316 BJ225[]LHT 16 X5R 2.2 *10, £20 3.5 200 1.6%0.20
MCASE31LSB5475 [] TNAO1 EMK316 BJ475[JLHT 16 X5R 4.7 u *10, *£20 5 150 1.6%0.20
MCASE31LSB5106 [] TNAO1 EMK316 BJ106[JLHT 16 X5R 10 u +10, *20 5 150 1.6%0.20
MCASE31LBB5226MTNAO1 EMK316BBJ226MLHT 16 X5R 22 u +20 10 150 1.6%0.30
MCASL31LSB5475 [] TNAO1 LMK316 BJ475[JLHT 10 X5R 4.7 u *10, *£20 5 150 1.6%0.20
MCASL31LSB5106 [1TNAO1 LMK316 BJ106[JLHT 10 X5R 10 u +10, *20 5 150 1.6£0.20
MCASL31LAB5226[]TNAO1 LMK316ABJ226 [JLHT 10 X5R 22 p +10, £20 10 150 1.6%0.20
MCASJ31LSB5106 [] TNAO1 JMK316 BJ106[JLHT 6.3 X5R 10 u *10, *£20 5 200 1.6%0.20
MCASJ31LAB5226 [ TNAO1 JMK316ABJ226 [JLHT 6.3 X5R 22 u *10, *20 10 150 1.6%0.20
MCASJ31LAB5476MTNAO1 JMK316ABJ476MLHT 6.3 X5R 47 u +20 10 150 1.6%0.20
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MCASU31LSB7473 []TNAO1 UMK316 B7473[]LHT 50 X7R 0.047 u +10, *20 3.5 200 1.6%0.20
MCASU31LSB7683[]1TNAO1 UMK316 B7683[]LHT 50 X7R 0.068 u *10, *£20 2.5 200 1.6%0.20
MCASU31LSB7104 [ TNAO1 UMK316 B7104[JLHT 50 X7R 0.1 u *10, *£20 3.5 200 1.6%0.20
MCASU31LSB7154 [ TNAO1 UMK316 B7154[JLHT 50 X7R 0.15 u +10, *20 3.5 200 1.6+0.20
MCASU31LSB7224[]TNAO1 UMK316 B7224[]LHT 50 X7R 0.22 u *10, £20 3.5 200 1.6%0.20
MCASU31LSB7334 [] TNAO1 UMK316 B7334[JLHT 50 X7R 0.33 u *10, *£20 3.5 200 1.6%0.20
MCASU31LSB7474 [1TNAO1 UMK316 B7474[]JLHT 50 X7R 0.47 u +10, *20 3.5 200 1.6%0.20
MCASU31LSB7105[]TNAO1 UMK316 B7105[]LHT 50 X7R 1u +10, *£20 3.5 200 1.6%0.20
MCASU31LBC7155[]TCAO1 UMK316BC7155 [JLHTE 50 X78 1.5 *10, *£20 3.5 150 1.6%0.30
MCASU31LSB7225 [ TNAO1 UMK316 B7225[JLHT 50 X7R 2.2 u +10, *20 10 150 1.6%0.20
MCASU31LAC7475[]1TCAO1 UMK316AC7475[]LHTE 50 X78 4.7 u +10, £20 2.5 150 1.6%0.20
MCASG31LSB7105[] TNAO1 GMK316 B7105[JLHT 35 X7R 1u *10, *£20 3.5 200 1.6%0.20
MCASG31LSB7225[] TNAO1 GMK316 B7225[JLHT 35 X7R 2.2 +10, *20 10 150 1.6%0.20
MCASG31LAB7475[]TNAO1 GMK316AB7475 [JLHT 35 X7R 4.7 U +10, *20 10 150 1.6%0.20
MCAST31LSB7105[]1TNAO1 TMK316 B7105[]LHT 25 X7R 1u *10, *£20 3.5 200 1.6%0.20
MCAST31LSB7225[] TNAO1 TMK316 B7225[JLHT 25 X7R 2.2 u *10, %20 3.5 200 1.6%0.20
MCAST31LAB7475[]TNAO1 TMK316AB7475 [JLHT 25 X7R 4.7 U +10, *20 10 150 1.6%0.20
MCAST31LAB7106[]1TNAO1 TMK316AB7106 [JLHT 25 X7R 10 p *10, 20 10 150 1.6%0.20
MCASE31LSB7225[] TNAO1 EMK316 B7225[JLHT 16 X7R 2.2 *10, *£20 3.5 200 1.6%0.20
MCASE31LAB7475[]TNAO1 EMK316AB7475 [JLHT 16 X7R 4.7 u +10, *20 10 150 1.6%0.20
MCASE31LAB7106[]1TNAO1 EMK316AB7106 [JLHT 16 X7R 10 p *10, £20 10 150 1.6%0.20
MCASL31LSB7475[]TNAO1 LMK316 B7475[JLHT 10 X7R 4.7 u *10, *£20 5 150 1.6%0.20
MCASL31LAB7106 []TNAO1 LMK316AB7106 [JLHT 10 X7R 10 u +10, *20 10 150 1.6%0.20
MCASJ31LAB7106[]1TNAO1 JMK316AB7106 [JLHT 6.3 X7R 10 p +10, *20 10 150 1.6%0.20
MCASJ31LAB7226 [ TNAO1 JMK316AB7226 [JLHT 6.3 X7R 22 u *10, *£20 10 150 1.6%0.20
MCASA31LAB7226 [1TNAO1 AMK316AB7226 [JLHT 4 X7R 22 +10, *20 10 150 1.6+0.20
MCASA31LAC7476MTNAO1 AMK316AC7476MLHT 4 X78 47 u £20 10 150 1.6%0.20
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MCASU32MSB5106 [ 1PNAO1 UMK325 BJ106[JMHP 50 X5R 10 p +10, £20 5 150 2.5%0.20
MCASG32MSB5106 []PNAO1 GMK325 BJ106[JMHP 35 X5R 10 u *10, *£20 5 150 2.5%0.20
MCAST32MSB5106 [1PNAO1 TMK325 BJ106[IMHP 25 X5R 10 u +10, *20 5 150 2.5%0.20
MCASE32MSB5226 [1PNAO1 EMK325 BJ226[JMHP 16 X5R 22 u +10, *20 5 150 2.5%0.20
MCASE32MAB5476 [ 1PNDT1 EMK325ABJ476 [JMHP 16 X5R 47 u *10, *£20 10 150 2.5%0.30
MCASL32MSB5226 []PNAO1 LMK325 BJ226[IMHP 10 X5R 22 u *10, *£20 5 150 2.5%0.20
MCASL32MSB5476 [1PNAO1 LMK325 BJ476[JMHP 10 X5R 47 u +10, *20 10 150 2.5%0.20
MCASJ32MSB5476 [ 1PNAO1 JMK325 BJ476[]MHP 6.3 X5R 47 u +10, *£20 10 150 2.5%0.20
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MCASU32NSB5475 [1TNAO1 UMK325 BJ475[INHT 50 X5R 4.7 u +10, *20 10 150 1.9+0.20
MCASG32NSB5225MTNAO1 GMK325 BJ225MNHT 35 X5R 2.2 20 3.5 200 1.9%0.20
MCASG32NSB5475 [1TNAO1 GMK325 BJ475 [INHT 35 X5R 4.7 u *10, %20 10 150 1.9%£0.20
MCAST32NSB5475 [1TNAO1 TMK325 BJ475[INHT 25 X5R 4.7 u +10, *20 10 150 1.9%0.20
MCASE32NSB5475MTNAO1 EMK325 BJ475MNHT 16 X5R 4.7 u +20 3.5 200 1.940.20
MCASE32NSB5106 [1TNAO1 EMK325 BJ106[INHT 16 X5R 10 u *10, *£20 5 150 1.9%£0.20
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MCASU32MSB7225 [ ]PNAO1 UMK325 B7225[]MHP 50 X7R 2.2 +10, *£20 3.5 200 2.5%0.20
MCASU32MSB7335 []PNAO1 UMK325 B7335[JMHP 50 X7R 3.3 u *10, *£20 3.5 200 2.5%0.20
MCASU32MSB7475 [1PNAO1 UMK325 B7475[IMHP 50 X7R 4.7 u +10, *20 5 150 2.5%0.20
MCASU32MAB7106 [1PNAO1 UMK325AB7106 [ JMHP 50 X7R 10 p +10, £20 10 150 2.5%0.30
MCASG32MAB7106 []PNAO1 GMK325AB7106 [JMHP 35 X7R 10 p *10, *£20 10 150 2.5%0.30
MCAST32MSB7335 []PNAO1 TMK325 B7335[IMHP 25 X7R 3.3 u *10, *20 3.5 200 2.5%0.20
MCAST32MAB7106[]PNB25 TMK325AB7106 [JMHPR 25 X7R 10 p +10, *20 10 150 2.5+0.30
MCAST32MSB7226 [ 1PNAO1 TMK325 B7226[]MHP 25 X7R 22 u *10, *£20 10 150 2.5%0.20
MCASE32MSB7226 [1PNAO1 EMK325 B7226[IMHP 16 X7R 22 u *10, *20 10 150 2.5%0.20
MCASL32MSB7226 []PNAO1 LMK325 B7226[JMHP 10 X7R 22 u +10, *20 10 150 2.5+0.20
MCASJ32MSB7226[1PNB25 JMK325 B7226[]MHPR 6.3 X7R 22 u *10, *£20 10 150 2.5%0.20
MCASJ32MSB7476 [1PNB25 JMK325 B7476[IMHPR 6.3 X7R 47 u *10, *£20 10 150 2.5%0.20
R B7 : X7R (—55~+125'C) 1 1. 9m/BE
. - R
#ue pms@sm | TERE | mese | PEER ) pesmpweszog | 00 [CTEOT | mgtim) | 28
MCASU32NSB7105 [ ] TNAO1 UMK325 B7105[]NHT 50 X7R 1u +10, *£20 3.5 200 1.940.20
MCASG32NSB7225 [] TNAO1 GMK325 B7225[JNHT 35 X7R 2.2 *10, *20 3.5 200 1.9%£0.20
MCASG32NSB7475 [1 TNB25 GMK325 B7475[INHTR 35 X7R 4.7 u +10, *20 10 150 1.9%+0.20
MCAST32NSB7475[]1TNAO1 TMK325 B7475[]NHT 25 X7R 4.7 u +10, £20 10 150 1.940.20
MCASE32NSB7475 [] TNAO1 EMK325 B7475[JNHT 16 X7R 4.7 u *10, *£20 3.5 150 1.9%0.20
MCASE32NSB7106 [1TNB25 EMK325 B7106[INHTR 16 X7R 10 u +10, *20 10 150 1.9%£0.20

> ATHEIBAR, A*RERPRCHTAERRMO~RME, EERERRQT =R, HHIAZEIIERAE DA ERE.
Ho, AREFROFBESGEEE. TREES. ERNEEEENS), HLEMARMEE(http:/www. ty-top.com/).
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Multilayer Ceramic Capacitors

BMPACKAGING

(DMinimum Quantity

Taped package

Type Thickness Standard Quantity[pcs]
Code JIS(mm) | EIA(inch) [mm] Code Paper tape Embossed tape
02 0201 008004 0.125 1 — 50000
04 0402 01005 0.2 2 — 40000
06 0603 0201 0.3 3 15000 —
0.13 H — 20000
0.18 E — 15000
1L 1005 0402 02 2 20000 —
0.3 3 15000 —
10 1005 0402 0.5 5 10000 —
0510 X 0204 0.3 3 10000 —
0.45 K
0.7 7 4000 —
16 1608 0603 0.8 8
08 8 3000 3000
(Soft Termination) (Soft Termination)
0816 X 0306 0.5 5 - 4000
0.85 9 4000 —
2012 0805 1.25 G — 3000
21 2 . ~ 2000
' (Soft Termination)
1220 % 0508 0.85 9 4000 -
0.85 9 4000 —
31 3216 1206 1.15 Q — 3000
1.6 L — 2000
0.85 9
1.15 Q
32 3225 1210 1.9 N - 2000
2.0 max Y
25 M — 500(T), 1000(P)
2.0 max Y — 1000
45 4532 1812 25 v — 500

3 : LW Reverse type (MSRL, MCRL, MBRL, MLRL, MMRL)

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.

For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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@Taping material

X No bottom tape for pressed carrier tape
Card board carrier tape Embossed tape

Top tape

Top tape

Sprocket hole

Bottom tape Chip cavity

Base tape Chip cavity

Chip filled
(O O 0 O 0

a-N-N-N-F
\ooolp)

oon

X LW Reverse type.

(@Representative taping dimensions

Paper Tape (8mm wide)

@Pressed carrier tape ( 2mm pitch) Unit: mm (inch)
$154+0.1/—0 1.75%0.1
Sp;’ocket hole (¢ 0.059+0.004/-0) (0.069+0.004) ) (_T
v ~ ||
O G 8 s 0
A Sol=g ]
H 3199
H3 A
s 2|2®e
4] {EE
= S
e
F 2.0+0.05 4.0=%0.1
(0.079£0.002) (0.157=0.004)
Chip Cavity Insertion Pitch Tape Thickness
T EIA
R A B F T T
0603 (0201) 0.37 0.67
0.45max. 0.42max.
0510 (0204) 204005 max max
1005 (0402) (*1 2) 0.65 1.15 R 0.4max. 0.3max.
1005 (0402) (*1 3) 0.45max. 0.42max.
Note *1 Thickness, 2:0.2mm , 3:0.3mm. 3¢ LW Reverse type. Unit:mm
@Punched carrier tape (2mm pitch) Unit: mm (inch)
$15+4+0.1/—0 1.75+0.1
Sprocket hole (¢ 0.059+0.004/-0) (0.069+0.004) T
I > |
o ¢ sl
A 4 S S ot
A o2 ]
<l 4155 -
22w
EE EE EETE F-l-F S|° 5 -t--F
e 3 ||
F 2.0+0.05 40+01
(0.079£0.002) (0.157+0.004)
Chip Cavity Insertion Pitch Tape Thickness
T EIA
ype(EIA) ry B = T
1005 (0402) 0.65 1.15 2.0+0.05 0.8max.
Unit:mm

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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@Punched carrier tape (4mm pitch)

Unit:mm (inch)

¢$1.5+0.1/—0 1.75%0.1
Sprocket hole (¢0.059-+0.004/-0) (0.069+0.004) (_T
/ ||
O Pp- e8| s
A So|mo ]
o o
< HH18 5 -
s 2(ow
Rmanuiatis i EeE
= e ||
F 40+0.1
(0.157£0.004)
20=*0.1
(0.079+0.004)
Chip Cavity Insertion Pitch Tape Thickness
T EIA
ype(EIA) ry B = T
1608 (0603)
0816 (0306) ¢ 1.0 1.8 1.1max.
40=%0.1
2012 (0805) _ 165 24
1220 (0508) 1.Tmax.
3216 (1206) 2.0 3.6
Note : Taping size might be different depending on the size of the product. % LW Reverse type. Unit:mm
Embossed tape (4mm wide) Unit: mm (inch)
¢0.8+0.04 0.9+0.05
S ket hol (¢0.031£0.002) (0.035+0.002) T
p:’OC € ole _){ |<_
o g 5
BN/ y 88|, 8 )
A 5 90 1o 2
<> Hile g
N 25| .
ol —
= e
F 1.0£0.02 2.0=+0.04
(0.039+0.001) (0.079+0.002)
Chip Cavity Insertion Pitch Tape Thickness
T EIA
S A B F K T
0201 (008004) 0.135 0.27
1.0+0.02 0.5max. 0.25max.
0402 (01005) 0.23 043 max max
Unit:mm
Embossed tape (8mm wide) Unit:mm (inch)
¢1.5+0.1/—0 1.75%0.1
Sprocket hole (¢ 0.059+0.004/-0) (0.069+0.004)
| /
) ~
S I R KA |
A So|=s
o o
<1 HH15 T
Sl R 1= E B B S0 SR8 RS SRS S|e s
~ S
F 40+0.1
(0.157£0.004)
20=%0.1
(0.079£0.004)
Chip Cavity Insertion Pitch Tape Thickness
T EIA
S A B F K T
1005 (0402) 0.6 1.1 2.0=%0.1 0.6max 0.2+0.1
0816 (0306) 1.0 1.8 1.3max. 0.25+0.1
2012 (0805) 1.65 2.4 40401
3216 (1206) 2.0 3.6 3.4max. 0.6max.
3225 (1210) 28 3.6
Note: 3 LW Reverse type. Unit:mm

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.

For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .

TAIYO YUDEN

Downloaded From | Oneyac.com

c_mlcc_pack_e-E10R01


https://www.oneyac.com

Embossed tape (12mm wide)

Unit: mm (inch)

¢$15+4+0.1/—0 1.75%0.1
Sprocket hol (¢ 0.059+0.004/-0) (0.069+0.004) T
pllroc et hole Sit
v _
O P O8] s
A == S
g B
L -«
=1 N 0 I R 1 LEISE -
TS
40+01 " L —20=+01
(0.157£0.004) (0.079£0.004)
F
Chip Cavity Insertion Pitch Tape Thickness
Type(EIA) A B F K T
3225 (1210) 3.1 4.0 8.0+0.1 4.0max. 0.6max.
4532 (1812) 3.7 4.9 8.0+0.1 4.0max. 0.6max.
Unit: mm
@Trailer and Leader
Blank portion Chip cavity Blank portion Leader
o o\\o o o\o o (o]
160mm or more 100mm or more
(6.3inches or more) (3.94inches or more)
> 400mm or more
Direction of tape feed (15.7inches or more)
(B)Reel size
B A
w
A B C D E R
¢178+2.0 @50min. $13.0£0.2 #21.0£0.8 2.0%05 1.0
T W
4mm wide tape 1.5max. 5+1.0
8mm wide tape 2.5max. 10+1.5
12mm wide tape 2.5max. 1415 Unit:mm

®Top Tape Strength

The top tape requires a peel-off force of 0.1

0~2

)

to 0.7N in the direction of the arrow as illustrated below.

Pull direction
—_—

0° . Top tape

X,

N

Base tape

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.

For details of each product (characteristics graph, reliability i

nformation, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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Multilayer Ceramic Capacitors for Automotive Body & Chassis and Infotainment

M RELIABILITY DATA

1.0perating Tempe

rature Range

Temperature Compensating(Class1)

—55to +125°C

Specified Value

High Permittivity (Class2)

Specification Temperature Range
B5 X5R —55to +85°C
B7 X7R —55to +125°C
C6 X6S —55to +105°C
c7 X7S —55t0 +125°C
D7 X7T —55to +125°C

2. Storage Conditions

Temperature Compensating(Class1)

—55to +125°C

Specified Value

High Permittivity (Class2)

Specification Temperature Range
B5 X5R —55to +85°C
B7 X7R —55to +125°C
C6 X6S —55to +105°C
Cc7 X78 —55to0 +125°C
D7 X7T —55t0 +125°C

3. Rated Voltage

Temperature Compensating Standard

50VDC, 25VDC

(Class1) High Frequency Type

250VDC

Specified Value

High Permittivity (Class2)

630VDC, 250VDC, 100VDC
50VDC, 35VDC, 25VDC, 16VDC, 10VDC, 6.3VDC, 4VDC

4. Withstanding Voltage (Between terminals)

Temperature Compensating(Class1)

Specified Value

High Permittivity (Class2)

No breakdown or damage

Test Methods
and Remarks

Class 1

Class 2

Applied voltage

Rated voltage X 3
Rated voltage(Code Q) X 2

Rated voltage X 2.5

Rated voltage (Code Q) X 2, Rated voltage (Code S) X 1.2

Duration

1 to 5 sec.

Charge/discharge current

50mA max.

5. Insulation Resis

tance

Specified Value

Temperature Compensating(Class1)

10000 MQ min.

High Permittivity (Class2) Note 1

C=0.047 £ F : 10000 MQ min.
C>0.047uF :500MQ 4 F (C:Nominal capacitance)

Test Methods
and Remarks

Applied voltage
Duration
Charge/discharge current

1 60£5 sec.
: 50mA max.

: Rated voltage, 500V(Code S)

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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6. Capacitance (Tolerance)

C=5pF: =*0.25pF
5pF<C=10pF: =+0.5pF
C>10pF: *£5% (C:Nominal capacitance)

Temperature Compensating Standard

Specified Value (Class1)

High Frequency Type Refer to detailed specification

High Permittivity (Class2) +10% or +=20%

Class 1 Class 2
Standard High Frequency Type C=10uF | C>10uF
Test Methods Preconditioning None Thermal treatment (at 150°C for 1hr) No.9
and Remarks Measuring frequency 1MHz=%=10% 1kHz%=10% 120+ 10Hz
Measuring voltage Note 1 0.5 to 5Vrms 1%£0.2Vrms 0.5%0.1rms
Bias application None
7. Q or Dissipation Factor
) Standard C<30pF : Q=400+20C
Igrlnpe:e;ture Compensating andar C=30pF : Q=1000 (C:Nominal capacitance)
ifi ass
Specified Value High Frequency Type Refer to detailed specification
High Permittivity (Class2) Note 1 2.5% max.
Class 1 Class 2
Standard High Frequency Type C=10uF | C>10uF
Test Methods Preconditioning None Thermal treatment (at 150°C for 1hr) No.9
and Remarks Measuring frequey 1MHz=10% 1kHz+=10% 120+ 10Hz
Measuring voltage Note 1 0.5 to 5Vrms 1%£0.2Vrms 0.5%=0.1Vrms
Bias application None

8. Pre— and Post—Stress Electrical test

Measurement at 25+5°C

9. Heat treatment

Value shall be measured after test sample is heat treated at 150 +0/-10°C for an hour and kept at room temperature for 24 2hrs.

X Heat treatment is applicable to High dielectric type.

10. High Temperature Exposure (Storage)

Appearance : No abnormality
Cap. Change : Within 3% or #0.3pF, whichever is larger.
Standard Q : C<10pF : Q=200+10C
) 10=< C<30pF : Q=275+25C
Temperature Gompensating C= 30pF : Q2350 (C:Nominal capacitance)
(Class1) IR - 1000MQ min
Specified Value Appearance : No abnormality
High Frequency Type Cap. Change : Within 3% or £0.3pF, whichever is larger.
IR : 1000M @ min
Appearance : No abnormality
High Permittivity (Class2) Note 1 Cap. Change : Within £12.5%
tand : 5% max
IR : Within 50M QF or 100M Q whichever is smaller.
Heat treatment specified in this specification shall be conducted prior to test. No.9
Temperature: The maximum operating temperature shall be used.
Test Methods .
and Remarks Duration: Unpowered 1000 hrs.
Measurement shall be performed after test sample following the test is heated at 150+0/-10°C for an hour and kept at room temperature
for 24+2 hrs. No.9

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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11. Temperature Cycling

Appearance : No abnormality
Cap. Change  : Within =2.5% or =0.25pF, whichever is larger.
Standard »

Q : Initial value

Temperature Compensating IR - Initial value

(Class1)
Appearance : No abnormality

Specified Value High Frequency Type Cap. Change : Within =2.5% or 0.25pF, whichever is larger.

IR : Initial value
Appearance : No abnormality
Cap. Ch : Within =7.5%

High Permittivity (Class2) ap. wnange - e
tand : Initial value
IR : Initial value

Heat treatment specified in this specification shall be conducted prior to test. No.9
Temperature: Minimum operating temperature to Maximum operating temperature
Number of cycles: 1000 cycles

Test Methods . . i
Maximum dwell time at each temperature extreme: 30 min

and Remarks
Maximum transition time: Within 1 min

Measurement shall be performed after test sample following the test is heated at 150+0/-10° C for an hour and kept at room temperature
for 24+2 hours. No.9

12. Destructive Physical Analysis

Specified Value No abnormality

Test Methods

and Remarks Per EIA-469

13. Biased Humidity

Appearance : No abnormality
Cap. Change : Within =7.5% or =0.75pF, whichever is larger.
Standard Q : C<30pF : @Q=100+10C/3
C=30pF : Q=200 (C:Nominal capacitance)
Temperature Compensating IR : 500M Q min
(Class1) Appearance : No abnormality
Specified Value Cap. Change  : C=20pF: *0.4pF
High Frequency Type 2.0pF<C<10pF : =0.75pF
C=10pF : =7.5% (C:Nominal capacitance)
IR : 500M Q min
Appearance : No abnormality
High Permittivity (Class2) Note 1 Oap. Change  : Within +12.5%
tand : 5% max
IR : Within 25M QF or 500M @ whichever is smaller.

Heat treatment specified in this specification shall be conducted prior to test. No.9

Temperature: 85°C

Humidity: 85%RH

Duration: 1000hrs

Applied voltage: Rated voltage and 1.3 to 1.5V.

Measurement shall be performed after test sample following the test is heated at 150+0/-10°C for an hour and kept at room temperature
for 24+2 hours. No.9

Test Methods
and Remarks

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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14. Temperature Cycle (Thermal Shock)

Appearance : No abnormality
Cap. Change : Within £3.0% or =0.3pF, whichever is larger.
Standard Q : C<10pF : Q=200+10C
) 10 C<30pF:Q=275+25C
Temperature Gompensating C= 30pF: Q=350 (C:Nominal capacitance)
(Class1) IR - 1000MQ min
Specified Value Appearance : No abnormality
High Frequency Type Cap. Change : Within 3.0% or =0.3pF, whichever is larger.
IR : 1000M @ min
Appearance : No abnormality
- Within =+ 0
High Permittivity (Class2) Note 1 Oap. Change - Within +12.5%
tand : 5% max
IR : Within 50M QF or 1000M Q whichever is smaller.

Heat treatment specified in this specification shall be conducted prior to test. No.9

Temperature: Maximum operating temperature

Test Methods Duration: 1000hrs

and Remarks Applied voltage: Rated voltage

Measurement shall be performed after test sample following the test is heated at 150+0/-10°C for an hour and kept at room temperature
for 24+2 hours. No.9

15. External Visual

Specified Value No abnormality

Test Methods

Visual inspection shall be performed.
and Remarks

16. Physical Dimension

Specified Value Refer to detailed specification

Test Methods

Verify physical dimensions to the applicable device specification.
and Remarks

17. Resistance to Solvents

Appearance : No abnormality
- Cap. Change : Initial value
Specified Value P & .
Qortand : Initial value
IR : Initial value

Heat treatment specified in this specification shall be conducted prior to test. No.9
Add Aqueous wash chemical OKEMCLEAN
(A 6% concentrated Oakite cleaner) or equivalent.

Test Methods
and Remarks

18. Mechanical Shock

Appearance : No abnormality
e Cap. Change : Initial value
Specified Value P & .
Qortand : Initial value
IR : Initial value

Heat treatment specified in this specification shall be conducted prior to test. No.9

Three shocks in each direction should be applied along 3 mutually perpendicular axes of the test specimen (18 shocks).
Test Methods Peak value: 1500g

and Remarks Duration: 0.5ms

Test pulse: Half-sine

Velocity change: 4.7m/s.

19. Vibration
Appearance : No abnormality
. Cap. Change : Initial value
fi |
Specified Value Qortand : Initial value
IR : Initial value

Heat treatment specified in this specification shall be conducted prior to test. No.9
5g" s for 20 min., 12 cycles each of 3 orientations. (Total: 36 cycles)
Frequency range: 10Hz~ 2000Hz

Test Methods
and Remarks

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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20. Resistance to Soldering Heat

Appearance : No abnormality
Cap. Change : Within =2.5% or =0.25pF, whichever is larger.
Standard »

Q : Initial value

Temperature Compensating IR - Initial value

(Class1)
Appearance : No abnormality

Specified Value High Frequency Type Cap. Change - Within £2.5% or =0.25pF, whichever is larger.

IR : Initial value
Appearance : No abnormality
Cap. Ch : Within =7.5%

High Permittivity (Class2) Note 1 ap. Lhange I . N ’
tand : Initial value
IR : Initial value

Heat treatment specified in this specification shall be conducted prior to test. No.9

Test Methods Dipping Solder: 260+5°C

and Remarks Time: 101 sec.

Measurement shall be performed after test sample following the test kept at room temperature for 242 2hours.

21. ESC

Specified Value Appetatl'ance: No abnormality
IR: Initial value

Test Methods Heat treatment specified in this specification shall be conducted prior to test. No.9
and Remarks Per AEC-Q200-002

22. Solderability

Specified Value More than 95% of terminal electrode shall be covered with fresh solder.

(a) Pb Free Solder
Solder at 235+5°C for 5sec.
Test Methods (b) SnPb Solder
and Remarks Solder at 215%+5°C for 5sec.
(c) Wave Soldering (Pb Free Solder)
Solder at 260+=5°C for 7sec.

23. Temperature Characteristic

Temp. chara. [ppm/°C] Tolerance [ppm/°C]
G:=%+30
Temperature Compensating (Class1) cO-o CG. CH. CJ. CK H: %60
J:+120
K:=+250
Specified Value Capacitance Reference Temperature
change rate temperature range
B5 X5R +15% 25°C —55~+-85°C
High Permittivity (Class2) B7 X7R +15% 25°C —55~4125°C
C6 X6S +22% 25°C —55~4105°C
Cc7 X7S +22% 25°C —55~+4125°C
D7 X7T +22/—33% 25°C —55~+4125°C
Test Methods Heat treatment specified in this specification shall be conducted prior to test. No.9
and Remarks Capacitance shall be measured at room temperature as well as minimum and maximum operating temperatures.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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24. Board Flex

Specified Value

Appearance: No abnormality
Cap. Change: =12.5%

Heat treatment specified in this specification shall be conducted prior to test. No.9
Test sample is soldered onto the test board shown in Fig 1.
The board is bent 2.0mm for 60 seconds as shown in Fig 2.
Measurement shall be conducted as the board is bent 2.0mm.
Case size[mm]
Dimension | 0603 | 1005 | 1608 | 2012 | 3216 | 3225 | 4532
a 0.3 04 1.0 1.2 2.2 2.2 3.5
b 0.9 1.5 3.0 4.0 5.0 5.0 7.0
Test Methods c 0.3 0.5 1.2 1.65 20 29 3.7
and Remarks Thickness 0.8 1.6
Fig 1
20
el Ve
Board Warp
45+2 | 45+2
(Unit: mm)
Fig 2
25. Terminal Strength
Specified Value Appearance: No abnormality
Per AEC-Q200-006
Test sample is soldered onto the test board shown in Fig 3.
0603 or greater (case size): 17.7N for 60+5 sec
0402 (case size): 5N for 305 sec.
0201 (case size): 2N for 305 sec.
Test Methods
and Remarks Case size[mm]
Dimension | 0603 | 1005 | 1608 | 2012 | 3216 | 3225 | 4532
0.3 04 1.0 1.2 22 22 35
0.9 1.5 3.0 40 5.0 5.0 7.0
0.3 0.5 1.2 1.65 20 2.9 3.7

26. Beam Load Test

Specified Value

Destruction value should exceed 5N.

Test Methods
and Remarks

Per AEC-Q200-003
R=0.5

Pressing Jig

Chi
o

Presswization

Note 1 The figures indicate typical specifications. Please refer to individual specifications in detail.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
For details of each product (characteristics graph, reliability information, precautions for use, and so on), see our Web site (http://www.ty—top.com/) .
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Multilayer Ceramic Capacitors

M PRECAUTIONS

1. Circuit Design

Precautions

@ Verification of operating environment, electrical rating and performance
1. A malfunction of equipment in fields such as medical, aerospace, nuclear control, etc. may cause serious harm to human life or have
severe social ramifications.
Therefore, any capacitors to be used in such equipment may require higher safety and reliability, and shall be clearly differentiated
from them used in general purpose applications.
@ Operating Voltage (Verification of Rated voltage)
1. The operating voltage for capacitors must always be their rated voltage or less.
If an AC voltage is loaded on a DC voltage, the sum of the two peak voltages shall be the rated voltage or less.
For a circuit where an AC or a pulse voltage may be used, the sum of their peak voltages shall also be the rated voltage or less.
2. Even if an applied voltage is the rated voltage or less reliability of capacitors may be deteriorated in case that either a high frequency
AC voltage or a pulse voltage having rapid rise time is used in a circuit.

2. PCB Design

Precautions

@Pattern configurations (Design of Land—patterns)
1. When capacitors are mounted on PCBs, the amount of solder used (size of fillet) can directly affect the capacitor performance.
Therefore, the following items must be carefully considered in the design of land patterns:
(1) Excessive solder applied can cause mechanical stresses which lead to chip breaking or cracking. Therefore, please consider
appropriate land—patterns for proper amount of solder.
(2)When more than one component are jointly soldered onto the same land, each component’s soldering point shall be separated by
solder-resist.
@ Pattern configurations (Capacitor layout on PCBs)
After capacitors are mounted on boards, they can be subjected to mechanical stresses in subsequent manufacturing processes (PCB
cutting, board inspection, mounting of additional parts, assembly into the chassis, wave soldering of the boards, etc.). For this reason, land
pattern configurations and positions of capacitors shall be carefully considered to minimize stresses.

Technical
considerations

@ Pattern configurations (Design of Land—patterns)
The following diagrams and tables show some examples of recommended land patterns to prevent excessive solder amounts.
(1) Recommended land dimensions for typical chip capacitors

@Multilayer Ceramic Capacitors : Recommended land dimensions Land patterns for PCBs
(unit: mm) Land pattern
Wave-soldering Chip capacitor Solder-resist
Type 1608 2012 3216 3225
Sipe | 16 20 32 32 E[ |
w 0.8 1.25 1.6 25 ! |
A 08to 10 10to 14 18t0 25 18t0 25 | |
B 05t0 08 08to15 08to 1.7 08to 1.7 [ s A B |
C 06 to 08 09to 12 12t0 16 18t025

Chip capacitor

Reflow—soldering

Type 0201 0402 0603 1005 1608 2012 3216 3225 4532
Size L 0.25 0.4 0.6 1.0 1.6 2.0 3.2 3.2 4.5
W 0.125 0.2 0.3 0.5 0.8 1.25 1.6 2.5 3.2

A 0.095~0.135| 0.15~0.25 | 0.20~0.30 | 0.45~0.55 0.6~0.8 0.8~1.2 1.8~25 1.8~25 25~35

B 0.085~0.125| 0.10~0.20 | 0.20~0.30 | 0.40~0.50 0.6~0.8 0.8~1.2 1.0~15 1.0~1.5 1.5~18

o] 0.110~0.150| 0.15~0.30 | 0.25~0.40 | 0.45~0.55 0.6~0.8 0.9~16 1.2~20 1.8~3.2 23~35
Note : Recommended land size might be different according to the allowance of the size of the product.

@LWDC: Recommended land dimensions for reflow—soldering LWDG
(unit: mm)
Type 0510 0816 1220
. L 0.52 0.8 1.25 w

Size [Ty 10 16 20

A 0.18~0.22 | 0.25~0.3 0.5~0.7

B 0.2~0.25 0.3~04 0.4~0.5

C 09~1.1 1.5~1.7 1.9~21 L
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(2)Examples of good and bad solder application
Item Not recommended Recommended

Lead wire of component _X Solder-resist

Mixed mounting of SMD and
leaded components

/— Chassis
Solder (for grounding) Solder-resist

Component placement close
to the chassis

| — ==

L Electrode pattern

Lead wire of component

Soldering iron —

Hand-soldering of leaded Solder-resist

components near mounted
components m
e I

r Solder-resist

Horizontal component
placement

@ Pattern configurations (Capacitor layout on PCBs)
1-1. The following is examples of good and bad capacitor layouts ; capacitors shall be located to minimize any  possible mechanical

stresses from board warp or deflection.
Items Not recommended Recommended

Z

Place the product at a right
angle to the direction of the
anticipated mechanical

N

A

<7

Deflection of board

2

stress.

!

1-2. The amount of mechanical stresses given will vary depending on capacitor layout. Please refer to diagram below.

T 0

C

Perforation —

: 0000 C——>H 0000 C——
A LTI
B
Slit

Magnitude of stress A>B=C>D>E

1-3. When PCB is split, the amount of mechanical stress on the capacitors can vary according to the method used. The following methods
are listed in order from least stressful to most stressful: push—back, slit, V-grooving, and perforation. Thus, please consider the PCB,

split methods as well as chip location.

3. Mounting

Precautions

@ Adjustment of mounting machine
1. When capacitors are mounted on PCB, excessive impact load shall not be imposed on them.
2. Maintenance and inspection of mounting machines shall be conducted periodically.
@ Selection of Adhesives
1. When chips are attached on PCBs with adhesives prior to soldering, it may cause capacitor characteristics degradation unless the
following factors are appropriately checked : size of land patterns, type of adhesive, amount applied, hardening temperature and
hardening period. Therefore, please contact us for further information.

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
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Technical
considerations

@ Adjustment of mounting machine
1. When the bottom dead center of a pick—up nozzle is too low, excessive force is imposed on capacitors and causes damages. To avoid
this, the following points shall be considerable.
(1) The bottom dead center of the pick—up nozzle shall be adjusted to the surface level of PCB without the board deflection.
(2) The pressure of nozzle shall be adjusted between 1 and 3 N static loads.
(3) To reduce the amount of deflection of the board caused by impact of the pick—up nozzle, supporting pins or back-up pins shall
be used on the other side of the PCB. The following diagrams show some typical examples of good and bad pick—up nozzle

placement:
Item Improper method Proper method
chipping
Single—sided mounting /__ or cracking

-_— W supporting pins

or back—up pins

Double-sided mounting

]_Chipping_/ supporting pins JL*J
or cracking or back-up pins

2. As the alignment pin is worn out, adjustment of the nozzle height can cause chipping or cracking of capacitors because of mechanical
impact on the capacitors.
To avoid this, the monitoring of the width between the alignment pins in the stopped position, maintenance, check and replacement of
the pin shall be conducted periodically.

@ Selection of Adhesives
Some adhesives may cause IR deterioration. The different shrinkage percentage of between the adhesive and the capacitors may result
in stresses on the capacitors and lead to cracking. Moreover, too little or too much adhesive applied to the board may adversely affect
components. Therefore, the following precautions shall be noted in the application of adhesives.
(1)Required adhesive characteristics
a. The adhesive shall be strong enough to hold parts on the board during the mounting & solder process.
b. The adhesive shall have sufficient strength at high temperatures.
c. The adhesive shall have good coating and thickness consistency.
d. The adhesive shall be used during its prescribed shelf life.
e. The adhesive shall harden rapidly.
f. The adhesive shall have corrosion resistance.
g. The adhesive shall have excellent insulation characteristics.
h. The adhesive shall have no emission of toxic gasses and no effect on the human body.
(2) The recommended amount of adhesives is as follows;

[Recommended condition] Amount adhesive After capacitor are bonded
Figure 2012/3216 case sizes as examples | 2| a 7
a 0.3mm min ‘ ‘ b
b 100 to 1204 m SN [ Ry i el AR
c Adhesives shall not contact land

4. Soldering

Precautions

@ Selection of Flux
Since flux may have a significant effect on the performance of capacitors, it is necessary to verify the following conditions prior to use;
(1) Flux used shall be less than or equal to 0.1 wt%( in Cl equivalent) of halogenated content. Flux having a strong acidity content shall
not be applied.
(2)When shall capacitors are soldered on boards, the amount of flux applied shall be controlled at the optimum level.
(3)When water—soluble flux is used, special care shall be taken to properly clean the boards.

@ Soldering
Temperature, time, amount of solder, etc. shall be set in accordance with their recommended conditions.
Sn—Zn solder paste can adversely affect MLCC reliability.
Please contact us prior to usage of Sn—Zn solder.

Technical
considerations

@ Selection of Flux
1-1. When too much halogenated substance (Chlorine, etc.) content is used to activate flux, or highly acidic flux is used, it may lead to
corrosion of terminal electrodes or degradation of insulation resistance on the surfaces of the capacitors.
1-2. Flux is used to increase solderability in wave soldering. However if too much flux is applied, a large amount of flux gas may be emitted
and may adversely affect the solderability. To minimize the amount of flux applied, it is recommended to use a flux—bubbling system.
1-3. Since the residue of water—soluble flux is easily dissolved in moisture in the air, the residues on the surfaces of capacitors in high
humidity conditions may cause a degradation of insulation resistance and reliability of the capacitors. Therefore, the cleaning methods

> This catalog contains the typical specification only due to the limitation of space. When you consider the purchase of our products, please check our specification.
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and the capability of the machines used shall also be considered carefully when water—soluble flux is used.
@ Soldering
- Ceramic chip capacitors are susceptible to thermal shock when exposed to rapid or concentrated heating or rapid cooling.
Therefore, the soldering must be conducted with great care so as to prevent malfunction of the components due to excessive thermal
shock.
Preheating : Capacitors shall be preheated sufficiently, and the temperature difference between the capacitors and solder shall be within
130°C.
Cooling : The temperature difference between the capacitors and cleaning process shall not be greater than 100°C.
[Reflow soldering]
[Recommended conditions for eutectic [Recommended condition for Pb—free
soldering] soldering]
300 300 —
Preheating 230°C ‘ eak
| ‘ Within 10sec. )‘\260 C Max.
60sec. | 60sec ; . Within 10sec.
O 90l Min._| Min. /\ O 200
Y si i E Slow
5 low coolin, .
é g g cooling|
g 2
£ 100 £ 100
& \ = AN
Preheating150°C Heating above
60sec. Min. 230°C
0 0 40sec. Max.
1/2T~1/3T
) Capacit
Caution apactter
DThe ideal condition is to have solder mass (fillet) controlled to 1/2 to 1/3 of the thickness Solder | | ‘ L—l—iT
of a capacitor. PG board
(@Because excessive dwell times can adversely affect solderability, soldering duration shall
be kept as close to recommended times as possible. soldering for 2 times.
[Wave soldering]
[Recommended conditions for eutectic [Recommended condition for Pb—free
soldering]) soldering]
300 300 ‘
o, Peak
230~250°C 1
Preheating Within 3sec 26_0 C Max
. 120sec. Min . 20500 Min Within 10sec
£ 200 £ 200
g Slow cooling g Slow
*5 § Preheating cooling
a a 150°C
£ 100 £ 100
2 \ @ AN
0 0
Caution
(DWave soldering must not be applied to capacitors designated as for reflow soldering only. soldering for 1 times.
[Hand soldering]
[Recommended conditions for eutectic [Recommended condition for Pb—free
soldering]) soldering]
400 400 o 400, "
~ 9800 eal eal
\2N3f°4 280°C ——H 350°C Max. 280°C Max.
ithin 3sec. Within 3 Within 3:
300 300 ithin 3sec. 300 ithin 3sec.
5 N B yan _ P .
< H 3 Slow cooling 8 AT Slow cooling
£ 200 5 200 200
3
® Slow cooling © og .
© g F’reheatinx N Preheating
€ 100 £ 100 150°C_Min 1001 150°C Min
= VA e
Preheating
o 60sec. Min. 0 60sec. Min 0 60sec. Min
AT AT
3216type or less AT=150°C 3225type or more AT=130°C
Caution
(MUse a 50W soldering iron with a maximum tip diameter of 1.0 mm.
(@The soldering iron shall not directly touch capacitors. soldering for 1 times.
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5. Cleaning

Precautions

@ Cleaning conditions
1. When PCBs are cleaned after capacitors mounting, please select the appropriate cleaning solution in accordance with the intended use
of the cleaning. (e.g. to remove soldering flux or other materials from the production process.)
2. Cleaning condition shall be determined after it is verified by using actual cleaning machine that the cleaning process does not affect
capacitor’s characteristics.

Technical
considerations

1. The use of inappropriate cleaning solutions can cause foreign substances such as flux residue to adhere to capacitors or deteriorate
their outer coating, resulting in a degradation of the capacitor’s electrical properties (especially insulation resistance).

2. Inappropriate cleaning conditions ( insufficient or excessive cleaning) may adversely affect the performance of the capacitors.
In the case of ultrasonic cleaning, too much power output can cause excessive vibration of PCBs which may lead to the cracking of
capacitors or the soldered portion, or decrease the terminal electrodes’ strength. Therefore, the following conditions shall be carefully
checked,;
Ultrasonic output : 20 W/Q or les Ultrasonic frequency : 40 kHz or less
Ultrasonic washing period : 5 min. or less

6. Resin coating and mold

Precautions

1. With some type of resins, decomposition gas or chemical reaction vapor may remain inside the resin during the hardening period or while
left under normal storage conditions resulting in the deterioration of the capacitor's performance.

2. When a resin’s hardening temperature is higher than capacitor's operating temperature, the stresses generated by the excessive heat
may lead to damage or destruction of capacitors.
The use of such resins, molding materials etc. is not recommended.

7. Handling

Precautions

@ Splitting of PCB
1. When PCBs are split after components mounting, care shall be taken so as not to give any stresses of deflection or twisting to the
board.
2. Board separation shall not be done manually, but by using the appropriate devices.
@ Mechanical considerations
Be careful not to subject capacitors to excessive mechanical shocks.
(1)If ceramic capacitors are dropped onto a floor or a hard surface, they shall not be used.
(2)Please be careful that the mounted components do not come in contact with or bump against other boards or components.

8. Storage conditions

Precautions

@ Storage
1. To maintain the solderability of terminal electrodes and to keep packaging materials in good condition, care must be taken to control
temperature and humidity in the storage area. Humidity should especially be kept as low as possible.
*Recommended conditions
Ambient temperature : Below 30°C Humidity : Below 70% RH
The ambient temperature must be kept below 40°C. Even under ideal storage conditions, solderability of capacitor is deteriorated as
time passes, so capacitors shall be used within 6 months from the time of delivery.
=Ceramic chip capacitors shall be kept where no chlorine or sulfur exists in the air.
2. The capacitance values of high dielectric constant capacitors will gradually decrease with the passage of time, so care shall be taken
to design circuits. Even if capacitance value decreases as time passes, it will get back to the initial value by a heat treatment at 150°C
for Thour.

Technical
considerations

If capacitors are stored in a high temperature and humidity environment, it might rapidly cause poor solderability due to terminal oxidation
and quality loss of taping/packaging materials. For this reason, capacitors shall be used within 6 months from the time of delivery. If exceeding
the above period, please check solderability before using the capacitors.

X RCR-2335B (Safety Application Guide for fixed ceramic capacitors for use in electronic equipment)is published by JEITA.
Please check the guide regarding precautions for deflection test, soldering by spot heat, and so on.
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