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New Concepts in Capacitors SINCE 1949

YOIV 5F Y / TANTALUM CAPACITORS

sk | EREE | EARERHE
e e Fok  |REEICT|  BEEE | OPERATING | #E77Us—Y=> - 20f | B
FEATURES TYPE CONFIGURATION o RATED VOLTAGE | TEMP RANGE | RECOMMENDED APPLICATIONS, etc. [PAGE
%/1000h
? CAPACITANCE ©
VFIVEFERI>FT VY / SOLID TANTALUM CAPACITORS
HIEE—IKFyT
Epoxy Molding Chip
____________________________ 267 1 2.5~50VDC "
| R EEEEIRE R 0.047~680uF
i Convetional Structure-Standard —55~+125
| AEC-Q200%HLE 4~35VDC
. AEC-Q200 Compliant 267N - 0.1~220uF 12
e ERE - REEEH
| FEVAT LA 4~50VDC E1—%2A .
| For Space System Equipment 267P - 0.1~100uF —55~+125 NT1)yRICH &
b e VTRAAZH
| SRS 4~35VDC MR I
| High Reliability 271N 05 01 —681F —55~+150 EEEL £ 12
:.. Withstanding High Temperature ' LCDHA
L Ba—X NELB{EREER
! BL]—iLIt-in ,IZ?J?; 269 6.3~50VDC Suitable for surface mounting & x
! 0.15~150uF high density packaging
b e e e Col_rnguter & peripheral use
| SBEIRTY—b1—-XWNE 6.3~50VDC !
| g 279 ' - Video camera 13
! LEAD FREE Built-in Fuse 0.15~330uF f‘gggptivle electronics
[ aelioleloteiniaiaiinieieteie ittt isplay
: BIRESR o84 4~50VDC B Mobile phone 13
i Ultra Low ESR 4.7~470uF 55~+125
| TESEEEE 2~35VDC
i Original Face-down Terminals 251 0.47~330uF 14
| TEBEEL A~ 10VDC
i Original Face-down Terminals 251T é ; 4.7~68yF 15
i Low Profile .
¢ BEESR-EEMS AT BEBEE TUNNAT SR —
E Ultra Low ESR Capacitors é\é%%%/ \/;l‘// ;‘/[/'SUI;%[/%\%DC/
H ; ; O IN=4, — & [E.
: which uses Conductive Polymer TeA ‘ 2.5~10VDC Mobile/phone, Digi:tLaI camer?, High-| 16
. 22~680uF performance game equipment,
! Personal computer, Digital TV
! set, DC/DC converter, Regulator
—55~+105 | peripherals, etc.
| BEESR-WEBMEHF TE ﬁﬁ%ﬁéﬁﬁ%‘”’gﬂgi
| RS L1 e — LR, 8
! Ultra Low ESR Capacitors TcB ’ 2.5~10VDC BT iRAME, 7Y NAT & 17
' which uses Conductive Polymer 4.7~220uF Mobile phone, Portable digital
[ A audio equipment, High performance
' with Face-down Terminal portable game equipment, Digital
 Structure camera, efc.
SRT—ANAF T IMFIYRT LRI B ED (S EE
Hermetic / Metal case 1) 6.3~100V SRS T LKL
B EEBREMN R 0.1~330uF R
=Sk 111 W~ EIEHEER %
Excellent Stability & High N EEIZERA
Reliability 0.5(N 6.3~75V —55~+125 B A S S BT BE
0.1(P) 0.1~330uF Basic & most reliable tantalum
cagacitl?)rs support hi-tec systems
i e ] e TTTTTTTTT tellit
: *Iéziﬁ&;i;jy(;)_x‘t o 6.3~50V Aiell'ceralfte
1 Extended Capacitance Series Bl Communication
! 1z _ﬁ: 1(M) 1.5~1000uF Other industrial use ®
. Possible automatic insertion
e Eﬁé%&c:i@%@a
poxy Dipping N EEERA. EXESRA
1(M 3.15~50V = .
LR LR R 204 @& | 5<(,\),) 0.1~470uF —55~+125 | suitable for automatic insertion x
. =fEEE ’ : Automotive electronics
 High Reliability Industrial use
g E— VR R EEEERA
Epoxy Molding BEEEMEICH IS AT EE
aE1—%2H
EEHEER
6.3~50V FURIAVY T L
T l: o ZWE """""""" 247 1 1 b~47uF —55~+125 INJ—ILohO=7 XA S
e ’ Suitable for high density packaging
' Built-in Fuse & automatic insertion
! Computer & peripheral use
i Communication
. Digital AV systems
, Power electronics

HRBHORBROEREHOEVRBICOZEL TR SFRTCIPRFVOEEROFTHHEEEBBEVLLET,
Please contact us, if the production information that isn’'t on this catalog is necessary.

M| MATSUO ELECTRIC CO., LTD.
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Eli%{REFR T / CIRCUIT PROTECTION COMPONENTS

EAREE ERREEHE
BR aniE Fi20S ERER OPERATING WRT7 TV r— 3> - 20Ot =
FEATURES TYPE CONFIGURATION| RATED VOLTAGE | TEMP RANGE RECOMMENDED APPLICATIONS, etc. PAGE
RATED CURRENT ©
Yo 0kea—X / MICRO FUSE
7’('7EII:§_;L:X(1608, 2012) 24, 32, 50VDC
UL-cULERTE <=
: KAB 0.2~6.3A(1608) 20
Micro Fuse (1608, 2012) ¥ 0.2~5.0A (2012)
UL-cUL Approved ’ :
~{10E1—X(1608)
UL-cULRRTE 32VDC
Micro Fuse (1608) KABT ﬂ 1.6~6.3A 21
UL-cUL Approved
747EII::LT§Z (1608, 2012) 24, 32, 50VDC
AEC-Q200Z#1L
: KABM 0.5~6.3A(1608) 22
Micro Fuse (1608, 2012) o 0.5~8.0A(2012)
AEC-Q200 Compliant ’ i
7{7!:1[:1;1 (1608, 2012) 24, 32, 50VDC
AEC-Q200Z#1L
- KABN 0.5~2.0A(1608) 23
Micro Fuse (1608, 2012) . 0.5~2.0A(2012)
AEC-Q200 Compliant ' )
7’('7EII;_-L—Z“(1 005)
UL-cULERE KAH <> 24vDC s
Micro Fuse (1005) _ | 0.1~2.5A )
UL-cUL Approved
v170e21—X(3216)
UL-cULRBE ' 24, 32, 50VDC
Micro Fuse (3216) JAE - 0.4~3.15A e &
UL-cUL Approved mhg\%ﬁ@ .
/ SETESY I
SJ ZSLE%%Z (5216) : 32, 50, 72VDC IJ\%%ﬁg%m
L-cULZR JAG ’J , 50, A0~ 2REIE R IRFE 24
Micro Fuse (3216) U 0.5~10A 40~+125 Suitable for high density packaging & automatic
UL-cUL Approved insertion
~{7HakE1—X(3216) 30 50 72 Portable electronic device use
R SHEHN, . B : » OV, [z, Protection of circuits for batteries use
HEC ‘,3:200@2&1%)“ cULRE JAGN P 96VDC 25
icro Fuse _ 0.5~10A
AEC-Q200 Compliant/UL-cUL
v{170e21—X(3216)
UL-cULRRE 72VDC
Micro Fuse (3216) JAH y 1.0~12.5A 26
UL-cUL Approved
<{70e21—X(3216) /7
UL-cULEBE & 32vDC
Micro Fuse (3216) JARL ¢ 2.0~15.0A 27
UL-cUL Approved
~{70e21—X(3216) o
UL-cULERTE 60VDC
Micro Fuse(3216) JAJ E, 12.5A,16A 28
UL-cUL Approved
<1701 —X(3216) .,
UL-cULEBTE 60VDC
Micro Fuse (3216) JAK &? 10~20A 28
UL-cUL Approved
= —
47D§§Hﬂ2(7358, 1173) ‘ 35, 60, 84,
UL-cULa2% JHC o 110VDC 29
Micro Fuse (7358, 1173) W
’ N 30~100A
UL-cUL Approved
EREE ERREEHE
2R aniE G20 N AH—BE OPERATING B - 2 0fth =
FEATURES TYPE CONFIGURATION| RATED VOLTAGE | TEMP RANGE APPLICATIONS, etc. PAGE
TRIGGER ©
=37 JY—I\ / SURGE ABSO
H—2 77—\ (1005, 1608) P 2 24VDC
Surge Absorber (1005, 1608) KVA : . . e 30
& - 1000V max. fg%%ﬁémig%ﬁ PEL L AEEES 1D
H—JTTU—IN (1608 ESDIMHRICRETT,
AEC—QZOOE}M:‘E‘:(/ISM 2)6052?_% —40~+125 | The product is suitable for elimination of ESD on
Surge Absorber (1608) KVAN ‘ 24VDC high-speed signal lines that may be affected by 30
AEC-Q200-1SO10605 1000V max. signal waveform deformation.
Compliant

MRBEDORIEROEREHOLEVRIBEICDZEL T SFHTCIPRFVOEEROETHHEEEEHBOLET,
Please contact us, if the production information that isn’t on this catalog is necessary.

MAEBHRHEXTA
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42l 5 Y/ FILM CAPACITORS

ggsce| TREE | GRBERE ﬂ
BE 2 ik | REEAR| GBRE | OPERATNG | #EFTUS—Sa - 20fs | B
FEATURES TYPE CONFIGURATION o/'/'1 000h RATED VOLTAGE | TEMP RANGE | RECOMMENDED APPLICATIONS, etc. |PAGE
? CAPACITANCE ©
RKUIFLYFTLIFIL—RT«Ib LT
AZSGA IR T IV s, T—T 543 200~600VDC [ S
: ! ) 4axF
Metallized Film / Tape Wrapping 431 1(m) 0.015~10uF Suitable for industrial use ®
B SRR ! —40~+85 [mT-o-cooosoosesooooooo
Small Size 431A ~ 200~600VDC Z®/ %)L X [E 3R ' x
Excellent Performance 0.1~10uF High pulse by-passing '
T 1w gii%ﬁ(fgg%ﬂﬁ; "
Epoxy Dipping - R BEAH.ZD
N so3 | @ | osm 05_’801238_\"1[7’5,: Suitable for automatic insertion
45,7520, 75mal Sie
4mm, 5mm, 7.5mm Pitch N 0 ugu Burp
50~200VDC 732 — XA
503A E - 0.001~0.47F Amusement equipment
AZTAZIRT IV L, s _ ~
TSRF I —Z Eg;%ﬁhﬁ'mmﬁﬁ
==
Metallized Film / Plastic Case = B
EFEHEH
=R/ X)L A AN g A
ST 50~63VDC FFIE £ E B
| NEY — ~ _ ZNfth
' 1(M 40~+105 RS
© Miniature Size 553 E: M) 0.01~1.0uF Suitable for automatic insertion
' Automotive electronics
! Industrial use
! Hi-speed pulse by-passing
' Timing & holding circuit
! Other general purposes

(3<F

Foil Film
WAET 1y
Epoxy Dipping

RUITIZLYRIWIT1RT

13<H
Foil Film

WhET v
Epoxy Dipping

J\EY
Small Size

RUTOEVYI4IVLIVFIY /

602

WLIYFIY /P

801

1(M)

802

il

PYLENE FILM CAPA

100VDC
0.001~0.22uF

50~200VDC
0.001~0.22uF

ITORS

—40~+85

OLYPHENYLENE SULFIDE FILM

—40~+125

50~200VDC
0.00047~0.1uF

FE R RFTE 2Bl BR - PR 5 B B A
7F0OJEEA
ERT 1T 2IVE A
Suitable for precision timing & x
holding circuit

Analog filter circuit
High-speed digital circuit

CAPACITORS

AR T 2U(E 85 1R P E A AR %
BENEEEA. 201t

Suitable for precision timing &
holding circuit

Automotive electronics & Other
general purposes

MRBEORIEROEREHOEVRBICDOZEL . SFHTIPRFVOEEROETHHEEEEHBOLET,
Please contact us, if the production information that isn’t on this catalog is necessary.

MATSUO ELECTRIC CO., LTD.



New Concepts in Capacitors SINCE 1949

MATSUO

a5 Y / CAPACITORS

AVF VDB DIBR
ORDERING INFORMATION FOR CAPACITORS

M/ex 267 M 4001 686 M R 720
| \I | H - \T f\

a4k TR S Th e
BHE% Sy—z EAERE BESE e e ke BRES
TYPE SERIES VOLTAGE CAPACITANCE TOLERANCE LEAD STYLE | | SPECIAL PRODUCT CODE

BEvoys« 0RO vVVaE%K
PACKAGING FOR AUTOMATIC MOUNTING

9 F=—KE> 5% / Tape dimensions ® U—)L®D=TFi% / Reel dimensions
B (mm)
Unit (mm)
AR HEmsEE < IEAR
Feed hole ¢D Pocket
/ rL\/ M PN / / = ¢ 180X 14 ¢ 330
} ! o o (4180 or ¢330)
¥ H ST
HHE BT
SlEH LAM
P1 P2 Po Tape running direction
X1 / Figure 1 X2 / Figure 2
@ Type 251, 251T, TCB
=1 / Table 1
. . OF: /J—=Iv
F—2@E | 4—ZHAX W F E P P2 Po ®D g‘uffﬁy/;eel (éﬂzg
Case code Case size (mm) (mm) (mm) (mm) (mm) (mm) (mm) 5180
U 1.0x0.5 2.0+£0.05 1.55+0.03 10,000
M 1.6x0.8 4,000/3,000%"
+ + + + + d d
S 50%1.25 8.0+0.3 3.5+£0.05 1.75%+0.1 4.040.1 2.0£0.05 4.0£0.1 1 .5+8'1 5000
A 3.2X1.6 ’
%1, 251E500%48 & U'TCBEL 5044814300018/ )— )b
Quantity per reel of Type 251 SPECIAL PRODUCT CODE 500 and Type TCB SPECIAL PRODUCT CODE 50 is 3000 (pcs).
2 Type 267M, 267E, 267P, 269, 271N, 279, 281
2 / Table 2
- . S EER /Y —IL
r—238 | 4—ZH1X W F E P P2 Po ®D Sufr?ﬁy/Rjeel <é1clﬂsg
Case code Case size (mm) (mm) (mm) (mm) (mm) (mm) (mm)
¢ 180 ¢330
A 3.2X1.6 9,000
+ + + —
B 35%28 8.0%=0.3 3.5%+0.05 175401 4.0x0.1 2,000 8.000
C3 6.0x3.2 5.5+0.05 +0.1 3,000
+ + (L S
D3 73x44 | 0 0o | 57006 | 80401 20005 | 4.0%01 150 500 2,500
H 7.3X4.4 T 5.7+0.1 T D 1,500
E 7.3X5.8 5.5%+0.05 1.75%=0.1 2,000
@ Type 267N, TCA
3 / Table 3
- . )l /)=
F—2@E | 4—ZHAX (W) ( F ) ( E | (P1 ) (Pz) (Po) (¢D) guffi%y/Reel (rgg
C d C i
ase code ase size mm mm mm mm mm mm mm 5180 2330
A 3.2X%X1.6 9,000
+ + + =
B 3.5%2.8 80+03 35+005 1.75%0.1 40+0-1 +0.1 2,000 8,000
2.0£0.05 4.0+0.1 150
C 6.0X3.2 12.040.3 5.5+0.05 8.040.1 500 3,000
D 7.3X4.4 T 5.7%+0.05 1.5+0.1 T 2,500

llE M R EEREXTR
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MATSUO

EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

B RERFORRDIBERK
ORDERING INFORMATION FOR CIRCUIT PROTECTION COMPONENTS

<120k a1—X / MICRO FUSE
m/ex. KAB 2402 102 NA 29 010
TJ TJ | \I | |
miEE EIREE TEARE R aALERRE r—2i= HETRRRE
TYPE RATED VOLTAGE | |RATED CURRENT| |PACKAGE TYPE| | CASE CODE| |SPECIAL PRODUCT CODE

H—7JY—I\ / SURGE ABSORBER

m/ex. KVA 2402 102 NA 29

miEH EREE rIA—EE RESI7H r—REE
TYPE | |RATED VOLTAGE | | TRIGGER VOLTAGE | |PACKAGE TYPE| | CASE CODE

BEIVO T« IRT—JFvUVaE
PACKAGING FOR AUTOMATIC MOUNTING
IOk a—X. Y—I7JY—I\ / MICRO FUSE, SURGE ABSORBER

9 =K% / Tape dimensions 9 U—=)L®DFi% / Reel dimensions
BT (mm)
Unit (mm)
E AR BB IEHR
Feed hole ¢D Pocket
/ /L{/ M A\ / / = 180X 1% ¢ 330
! ! o) o) (180 or ¢ 330)
NIV S
HHHE BT
HEL: 1%
P1 P2 Po Tape running direction
X1 / Figure 1 X2 / Figure 2
@ Type JAE, JAG, JAGN, JAH, JAHL, JAJ, JAK, JHC, KAB, KABN, KABM, KABT, KAH, KVA, KVAN
1 / Table 1
- . ay )—Ju
F—2@E | H—ZRHAX W F E P P2 Po ®D Suffi%y//F{eel ég
Case code Case size (mm) (mm) (mm) (mm) (mm) (mm) (mm)
¢ 180 ¢330
07 1.0x0.5 8.0x0.1 2.00*=0.05 1.55+0.05 10,000 -
29 1.6%x0.8 1.75+0.05
+ +
31 2.0x1.25 8.0+0.3 35+0.05 4.0+0.1 1.55+0.03 5,000
52 3.2%X1.6 2.0+0.05 4.0+0.1 1.5+0.1 2,000
44E 7.3%X5.8 12+0.3 5.5%0.05 1.75+0.1 8.0*=0.1 1 5+8'1 500 1,500
59F 11.0x7.3 24+0.3 11.5+0.05 12.0+0.1 - 500

MATSUO ELECTRIC CO., LTD.
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1. EABEIC VLT

2L ZIVEHRERIL TR EREELUT CIERL LSV,

CEREE ERETL . EAEETIL T LY OBFREICEELTEMT 52
ENTEAERBENRABEVVET,

CH—VBE:Y-VEEE R, EREEFARRSERAEBETILFLTICE
RIBICENIN T X BEBET. 65 DA T1000QDEFIER#ELT
SOMRENINT 3% 1 7L &1000EMELE S, WABIENT
XBEEELLET,

ERREREHCER LTI, R DBEKREEE£ER L CEYIABEERE LTS,

2. XA e ECHEKICERT 556
KITOIBEBICOVWTHHICTEFEBEVWET,
NEREESSURREECABEOMN EREEEBA LN E,
QRRDFEY AV THBEEBAEEENIPHOENT &, (BIBSR)
BUTNERISHFREEBAILEN &,

. WEEICOVT

AL ANVEFRERIL TV IEBETTOTHEELNMLENTLEZ L,
G, ALTUHYOMEETRAEZ—ETF 1y 7ENBBEIETIE2—DERMERNY)
EEAICHERRLTLEEL,

4. FRIVTIVER
100kHZfHEH B W EZ WU ECTERICAZBENHR) TIVERBLUVERE
&, ET—ZY 1 XBOHFREHEBKE (Pmaxfl) EESRREEL SKHB &N
TEET, 12720, FHREBERENZEBULEDOBEE, PmaxEICFRED R %
P THBREESEL LS,
F7o, REZEBRBOBEEBMEERUABHVEDE LI,

5 K1 E—4 > RAIRTOEAICDONT

01Q/VOIEA > E— 4 L XA OEERIF1Q/VOIHE DEERICEH L THS
fBEBVET, BRIANWEHIIR(yFLIEBRERZOM /1 ZNAISZBEDE
A E=—ZLXARRIZZ 2L T oY e ZEROEE. B1E—-42XITED
HRERERERGC DD ERAEBEN/ AL T HOFEREEN /2T (1/3L THE
) ICEDEIBERERELLEI L,

6. N R—ZHEHETHOIFEAICOVT
NAR-SEFTOIERBTEE LA,

7. XA TR
71.7LkE—¢
ALFUYDEEEEE LIRS, BAEMIEFICINODIREELDZPHIC
TEDOHEFTT, 130°C~2007C (60~120¥)DTL E— b EDLFITo>TLLEEL,
7213 AT
AL TFUHAREFBREN 260 CEBALVEEFDHET. BALMFIFETOT LS,
(nmyzo—
EARECT U —LIBALEERIZ®R L. 2> F oY EEBLTMBATEIHET.
A ERICE)EENES#EFESMBICKS)SINET,
CEEMEGRY ML —1)
EREEEHRCHEZIHETT, A>T HR—ROICEROARHICES
INTHY, BIREAIGERBEELVELSLENES,
- FESINE
a) VPS(XN—=/X—T 1 =X JILE—1)> )
ShEATEEREOERTICLYMEATIHET. IForAEEERISIZIE
—BETERL. FRATEBEIELEY,
BEIZ240CLITICE Y RUTLEZL,
b) AR, mARIMHRINE
FHICE-TIRAL F oY REN NN 1= O NERRE X ERE L) 20~
30CE< kY, 260CEBAZZEbHET, AT HREOASEED
260CEBALTVWEIFDBERTERLTEDICTI,. BRHIVIIERE
R((c) IBSHR) £ AL T EZE L,
c) TEIRAMEAF
EHEMBGEIEFRIMETT P, MBAINALR. BREHIWVEREEHERE
B2 &lok), EREEIZPIZITR L,/ml#t MBTEZHETT,
QUFAEZT
BESSUBEEIEIRETSHY, FAL I TUCLIMFIHEEIdHIEHEE B A,
RPEEEBTIIHAR. LT UV REOEFIMICBALITESHTEVEIICL
T. 350CLUT. SHMLADEETTHARPICIEALEM T EIT ST EE L,
QB)ZDMBREOHEN/HVETOT. TERICH > TEYHEZEICTHHK LI,
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VY {ER LD;E=EIE / APPLICATION NOTES FOR TANTALUM CAPA

MATSUO

1. Operating Voltage™'

Tantalum Solid Electrolytic Capacitor shall be operated at the rated voltage or

lower.

- Rated voltage: The “rated voltage” refers to the maximum DC voltage that
is allowed to be continuously applied between the capacitor terminals at the
rated temperature.

- Surge voltage: The “surge voltage” refers to the voltage that is allowed to
be instantaneously applied to the capacitor at the rated temperature or the
maximum working temperature. The capacitor shall withstand the voltage
when a 30-second cycle of application of the voltage through a 1000 Q
series resistance is repeated 1000 times in 6-minute periods.

When designing the circuit, the equipment’s required reliability must be
considered and appropriate voltage derating must be performed.

2. Application that contain AC Voltage

Special attention to the following 3 items.

(1)The sum of the DC bias voltage and the positive peak value of the AC
voltage should not exceed the rated voltage.

(2)Reverse voltage should not exceed the allowable values of the negative
peak AC voltage.

(3)Ripple current should not exceed the allowable values.

3. Reverse Voltage

Tantalum solid electrolytic capacitor is polarity. Please do not impress
reverse voltage. As well, please confirm the potential of the tester beforehand
when both ends of the capacitor are checked with the tester etc.

4. Permissible Ripple Current

The permissible ripple current and voltage at about 100 kHz or higher can be
determined by the permissible power loss (Pmax value) and the specified ESR
value.

However, when the expected operating temperature is higher than room
temperature, determine the permissible values multiplying the Pmax value by
the specified multiplier. For the permissible values at different frequencies,
consult our Sales Department.

5. Application on low-impedance circuit

The failure rate of low impedance circuit at 0.1Q/V is about five times greater
than that of a 1Q/V circuit. To curtail this higher failure rate, tantalum
capacitors used in low impedance circuits, such as filters for power supplies,
particularly switching power supplies, or for noise by-passing, require that
operating voltage be derated to less than half of the Actually, less than 1/3 of
the rated voltage is recommended.

6. Non Polar Application (BACK TO BACK)
Tantalum capacitors cannot be used as a non-polar unit.

7. Soldering

7.1. Preheating
To obtain optimal reliability and solderability conditions, capacitors should be
pre-heated at 130 to 200°C for approximately 60 to 120 seconds.
7.2. Soldering
The body of the capacitor shall not exceed 260°C during soldering.
(1)Reflow Soldering
Reflow soldering is a process in which the capacitors are mounted on a printed
board with solder paste. There are two methods of Reflow Soldering: Direct
and Atmospheric Heat.
« Direct Heat (Hot plate)
During the Direct Heat method, the capacitor has been positioned on a
printed board, which is then placed upon a hot plate.
The capacitor maintains a lower temperature than the substrate, which in
turn stays at a lower temperature than the hot plate.
+ Atmospheric Heat
a) VPS (Vapor Phase Soldering)
During VPS,the substrate is heated by an inert liquid with a high boiling point.
The temperature of the capacitor’s body and the temperature of the
substrate are about the same as the atmosphere. This temperature should
be below 240°C .
Near and Far IR Ray
Due to the heat absorption of the capacitor’ s body, the internal temperature
of the capacitors may be 20 to 30°C higher than the setting temperature
and may exceed 260°C .Temperature control is crucial in maintaining a
temperature of 260°C or lower.
Convention Oven
An infrared ray is the main source of heat in this process. The temperature
of the substrate and the capacitors can be maintained at a similar level by
the circulation of heated air, or an inert gas.
(2)Soldering with a Soldering Iron
Soldering with a soldering iron cannot be recommended due to the lack of
consistency in maintaining temperatures and process times. If this method
should be necessary, the iron should never touch the capacitor’s terminals,
and the temperature of the soldering iron should never exceed 350°C The
application of the iron should not exceed 5 seconds.
(3)Please consult us for other methods.
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8. AaRIkS

BRBEIERW-RETIR, ZORSFDREGEBRTEIZEE. I>TFHD
SNE. HEEEBRZGAPHYET, Hoar FHiE2- 7/ =Ll 20~
0CICTENEREEINTHRERHEEAN. HLWEEAKXDEANIL,
RO EREICBRLE L TIYHEEEICIRHLEIL,

9. BIEE—ILF

EIRME R, BETRAETE-IREShETE, BIERILICEHEIRBMELV
BILICH. SHICRTDEDBEREICSTELZABICNICLINBEDRREE
LRIENBHYETOT, HESLUNYT7—2-FORER+IBFTIDHE
ToTLEEL,

10. #RE). SETEE
ALFHESSIMOEZ A PSS T~ FORICE TS ¢ £ T EH300G0E
ALEEAPMDYET, FFILLBURORTHHETIMENLDTIRHY F
BAY. BEORELLY, BEOEEMEETILIREIBEEYET,

1. BERES

BERELBEEEGTHEEETOCHTFIIMINZZEP BN ET, TL-ERMNE
ME,PSHIFELLHIELANT, HEBRIVERBLENTLEIL,
HUERAINZIBERUTOEREESBEVLET,

(1)BEIE BEIREBICLAEWT S,

(BZEEHET 20, BEOSVAEFIEFERALTCELIY)
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8. Cleaning

Cleaning by organic solvent may damage capacitor’s appearance and
performance.However, our capacitors are not effected even when soaked at
20~30°C 2-propanol for 5 minutes.

When introducing new cleaning methods or changing the cleaning term, please
consult us.

9. Protective Resin Coating

After components are assembled to substrate, a protective resin coating

is sometimes applied. As this resin coating cures, it gives mechanical and
thermal stress to Tantalum capacitors.

This stress can cause damage to the capacitors, which affects their reliability.
Before using a resin coating, proper research must be done in regards to the
material and process to insure that excessive stress will not be applied to
capacitors and other components.

10. Vibration

Approximately 300 G shall be applied to a capacitor, when dropped from 1
meter to a concrete floor. Although capacitors are made to withstand this drop
test, stress from shock due to falling or striking does cause damage to the
capacitors and increases failure rates. Do not subject capacitors to this type of
mechanical stress.

11. Ultrasonic cleaning

Matsuo does not recommend Ultrasonic cleaning. This may cause damage to

the capacitors, and may even cause broken terminals.

If the Ultrasonic cleaning process will be used, please note the following:

(1)The solvent should not be boiled. (Lower the ultrasonic wave output or use
solvent with The high boiling point.)

(2)The recommended wattage is less than 0.5 watts per cm?.

(8)The cleaning time should be kept to a minimum. Also, samples must be
swang in the solvlent. Please consult us.

12. Storage

Moisture prevention packaging of Capacitors should be tightly sealed in
moisture prevention bag and stored with supplied reel.

Please contact us if the information of Moisture Sensitivity Level (JEDEC) is
necessary.

13. Tantalum Solid Electrolytic Capacitors with Conductive Polymer.

The leakage current of Tantalum Solid Electrolytic Capacitors with Conductive
Polymer is high.If they are used in circuits significantly affected by leakage
current (Coupling circuits and Time constant circuits), please confirm the
operation in advance.

14. Additional Notes

+ When more than one capacitor is connected in series, a resistor that can
distribute the voltage equally to the capacitors shall be connected in parallel.

- The capacitor cases shall not be cut even if the mounting space is insufficient.

+ During a customers aging process, voltage should remain under the rated
voltage at all times.

+ Capacitors should never be touched or manipulated while operating.

- Capacitors are not meant to be dismantled.

- When testing capacitors, please examine the power source before conducting
test to insure the tester’s polarity and applied voltage.

+ In the event of a capacitor burning, smoking, or emitting an offensive smell
during operation, please turn the circuit “off” and keep hands and face away
from the burning capacitor.

« If a capacitor be electrical shorted, it becomes hot, and the capacitor
element may ignite. In this case, the printed board may be burntout.

+ Capacitors should be stored at room temperature under low humidity.
Capacitors should never be stored under direct sunlight, and should be stored
in an environment containing dust.

« If the capacitors will be operated in a humid environment, they should be
sealed with a compound under proper conditions.

- Capacitors should not be stored or operated in environments containing
acids, alkalis or active gasses.

« If the capacitors will be operated in a humid environment, they should be
sealed with a compound under proper conditions.

+ Capacitors should not be stored or operated in environments containing
acids, alkalis or active gasses.

+ When capacitors are disposed of as “scrap” or waste, they should be treated
as Industria Waste since they contain various metals and polymers.

+ Capacitors submitted as samples should not be used for production
purposes.

15. Application Classification by Use
The application classification by use which divided the market and use is set up.
Please be sure to confirm it on our website in advance in examination of the use.

These application notes are prepared based on “Safety application guide for fixed
tantalum electrolytic capacitors with solid electrolyte for use in electronic equipment”
(RCR-2368C) issued by Japan Electronics and Information technology Industries
Association (JEITA). For the details of the instructions (explanation, reasons and
concrete examples), please refer to this guideline, or consult our Sales Department.

mMATsuo ELEcTRIC co., LTD. il
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FwIHIYIVAYFT Y / CHIP TANTALUM CAPACITORS

MATSUO

ST YOERE, NETREGLLPOLVEEEHE (-55TCTH5+125C. MmIEICL-TIE +150C) (Ch7nT

RELEBTUFEEBLTWBZETY, EFERmD/INEAE,
EhpICaiEeRE, VB, ER. SEE. oM. Ei - XRBREEDRBREREIETVET,

SHE LI ERERARLEND—XIIGAT. FyTE214T

Tantalum capacitors are characterized by small and long life, and have stable characteristics at the wide range of temperature
(-55°C to 125°C or 150°C). Many kinds of chip type tantalum capacitors have been developed to meet high density surface
mounting technology for miniaturization and higher performance electronic equipment. We provide various products such as
low profile type, miniature size, high performance and high reliability type, built in fuse type and so on.

eIt

Completely Lead free

279
PB7Y—
Ea—XANE &

Lead free
Built in Fuse

P.13

269
Ea—XANE & {

Built in Fuse

Circuit Protection Series

BE Ty

| TEEE BERIU-X

(AZ#:1005~3216 SIZE, EH: T2 —X)

Face-down Terminal Structure

Ultra Miniature Series

Standard: 1005~3216 size, thin: T Series

251
251T
TEBEST

/N

Face-down
Terminal Structure
Ultra Miniature

High Performance Series & High Reliability Series

271N
=iEFEA

High Temperature
Resistance

P.12

MEEBBRKXTH

P.14,15
Standard & Extended
Capacitors Series
267M 267E 281
1EHE YR ) HBIKESRa
Standard Extend Ultra
Series Series Low ESR
P.11 P.11 P.13
HBIEESRY—X
Ultra Low ESR Series
267N 267P
=R FHERA
={E%Em ) ={E%Em
f (AEC-Q200#1L5) (JAXARBE S : CWS11)
High Reliability For Space
for Automotive Developments
(AEC-Q200) (JAXA certified: CWS11)
P.12

| HEHEH TR |
Conductive Polymer Series

TCB

TEEEZ(7
/2 BIEESR&

Face-down
Terminal Structure
Ultra Miniature
Ultra Low ESR

P.17

BEMEHT

2 ) T

Tantalum Capacitors
with Conductive Polymer

TCA

TEREEBEAT
EIXESR®

Conventional
Terminal Structure
Ultra Low ESR

P.16




Tvoe 267 ROHSIESTING TR TU—
yp RoHS COMPLIANT / LEAD FREE

VB KB E / Small Size, High Capacitance

s e S

YILaAY5 Y / TANTALUM CAPACITORS

9 54Az<FiE / DIMENSIONS mm
[Ar—Z / Case Al [B4—X / Case B]
L W w
LJ Al !
P1,_ P2 P1 [D3, H#—Z / Case D3, H] [Cs, E/r—2X / Case Cs, E]
W W
Ml I
¢ T T
I e J N
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MATSUO

9 43R / FEATURES

1. 32LX1.6(W)ZEARELEVU—ZRTT,

2. FVITIU—Y—[CKBBEHVIVNIRBLSHEETT

3. BEEERRICEUCTERESNITEBIEED ). RFE IV IF7 S XV ZEBL
F7,

4 . [FARTHEMEZ260T. 1008 & LY 70— B EOVFNCHRIGTEERT,

5. 267RCIHMEKESRVU—X@H'HDFET . CDVU—XF.DC/DCOAVIN—F  A(vF
VO&ER IV IVBERFDFU T IVERBEEND Z—XICHBMZ T DIchICHFEHL
FUrco

6. 267EVU—XTld. EOICHETEZRL. B— — A1 ATEEWERZKIEIC
7y IV eLFELIE,

1. Small size: A case 3.2 X 1.6mm

2 . Suitable for surface mounting

3. Dimensional accuracy and symmetrical terminal structure suitable for high-density
mounting ensures “Self-Alignment”.

4 . Soldering: 260°C for 10 seconds by reflow or flow soldering

5. Low ESR series of 267E were developed to meet recent customer’s requirement
in high ripple current applications such as DC/DC converter, switching regulator,
personal computer, etc.

6. 267E series has increased capacitance. Its volume efficiency is greatly improved

ga;;fgi EEII: Egi L+0.2|W=02|T=0.2|P120.2|Pa min.|Cc%0.1 compared to the same case size of M series.
A 3216 | 32 | 16 | 16 | 075 | 1.4 | 12 9 XE#§ / CHARACTERISTICS
B 3528 | 35 | 28 | 19 | 08 | 15 | 22 ER =15 Bz
Cs 6032 6.0 3.2 25 1.3 3.0 2.2 ltem Ratings Remarks
% | 784 | 79 4 44 28 15 140 24 A 85C. EHMEEN 1000n. EAH#EH0.50/V
: : : : : : B - 1% / 1000h |85°C, rated voltage, 1000 hrs,
E 7257 7.3 5.8 3.5 1.3 4.0 3.5 Failure Rate Level

2267M ERBEE-REHENI—IAV,ZX
267M STANDARD RATING

circuit resistance of 0.5Q/V

H7IVRESE (ERBEEHE) —55~+125C 85 C#BABIBE B EICTERA
Category Temperature Range (125 CICHWT2/IXEIREE)

R.V.(VDC) FIREE (EREXFEHAREEE) o To be used at derated voltage when temperature
Cap. (uF) 4 6.3 | 10 16 20 25 | 35 | 50 Rated Temperature +85C exceeds 85C (at 125°C, 2/3 reted voltage)
0.047 A o4k
0.068 EHBIE 2.5~50VDC
0.1 A A Rated Voltage
0.15 A _|AB o
022 AT B f;;:ci ce 0.047~680yF
0.33 A B .
0.47 A [AB[B.Cs HERENRE +10% (K).
0.68 A A B Cs Capacitance Tolerance +20% (M)
1.0 A A B Cs
1.5 A A B B, C3|Cs, D
55 AT A 5T 8 T 6T bs 9 A& DIERE / ORDERING INFORMATION
3.3 A A B B C Cs, D D
%7 A 5T B o G len 267 M 3502 106 K R 720
6.8 B B Cs | Ca |Cs D3| Ds @miEg YU-X ERERE HERE HERENRE FAREES HIEES
10 B B Ca Ca Ca D3 D3, E TYPE SERIES RATED CAPACITANCE CAPACITANCE STYLE OF SPECIAL
15 B Cs Ca Ca D3 D3 E VOLTAGE TOLERANCE REELED PACKAGE PF{(?ODDUECT
22 Cs Cs Cs D3 D3 E H / / / \
2 R o ST - EREE BRITEE BN
47 Cs | Ds | D3 | E E Mg | MeET | HESE 7% 2] Nl iald || i
68 Ds | Ds E |HE Marking | Feted Marking [Capacitance Marking |C2P2CiEnce FAR | = | Arass
100 Ds H,E E voltage tolerance Reel size| Code | notation
150 E E 2501 2.5V 473 |0.047uF K +10% R PR —
220 E 4001 av 683 |0.068uF M +20% 180 Feed hole : —
- e i 6301 | 63V 104 | O1pF ¢ NEEE
9 267E EREBEE-HEFENI—ZAY,RX 1002 10V 154 | 0.15uF Feed hole : +
267E STANDARD RATING 1602 | 16V 224 | 0.22uF NE
RV.(VDC) 2002 | 20v 334 | 0.33uF Feed hole : —
Can(FN| 25 | 4 | 63| 10 | 16|20 [ 253550 500 | 25V 273 ToanuF e
0.22 A 3502 35V 684 | 0.68uF Feed hole : +
0.33 5002 | 50V 105 | 1.0uF
0.47 155 | 1.5F
01'608 A ﬁ B 225 | 22uF
1:5 A A A 335 3.3uF
2.2 A A A |AB| Cs 475 4.7uF
3.3 A A A |AB| B 685 6.8uF
4.7 A A A |[AB|AB Ds 106 10pF
6.8 A A A [AB[A,B] B [ Cs 156 | 150F
10 A A A B [AB| B [BCs| Cs 226 220F
15 A A | AB|[ABIJ|AB|Cs]|Cs]|Ds -
22 A _[AB[AB|AB [BCs| Cs (3D Da 336 | 33uF
33 A B A B A, B |ABCs[B Cs| D3 | D3 476 47uF
47 A B A, B [AB,Cs| B,Cs [C3D3| D3 686 68uF
68 A, B |A B, Cs|AB,Cs[B,CsD3|C3D3] H 107 100uF
100 A, B |AB,C3|ABC3D3[B C3D3[D3 H| H H 157 150uF
150 B |ABC3D3[B,Cs D3| CsDsH 257 | 2200F
220 B,Cs [B, Cs D3| Cs D3 H|CsDsH H
330 C3,D3[C3D3H| H 337 | 330uF
470 Cs, D3 D3 H 477 470uF
680 D3 D3 687 | 680uF
1000

MATSUO ELECTRIC CO., LTD.
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MATSUO

)5 Y / TANTALUM CAPACITORS

Tvoe 2 67 N ROMSIESHSR %2870~ AEC-QR00%H 9 ¥ / FEATURES
yp RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT 1. ECU.BS. IT7/\w7EDEEEEFHE~DORARCELTVET,

2. AEC-Q200#H#mTd o

IVBY« KBE / Small Size, High Capacitance
1 . Suitable for automotive electronics, such as Engine Control Units, ABS, Air Bags,
@ @ S % and etc.

2 . AEC-Q200 compliant.

9 54Az<FiE / DIMENSIONS mm - X
- 2 267N ERBE-HESEHNS—IYCX
[Ar—X / Case Al [B4s—2X / Case B] 267N STANDARD RATING
L W
w RV.DQ) | 4 6.3 10 16 20 25 35
Cap. (uF)
0.1 A
lT T 0.15 A
0.22 A
P1, P2 Pi [D4—X / Case D] [C#—X / Case C] 0.33 A
W W 0.47 A A B
— 1 0.68 A A A B
c lT lT 1 A A A AB
1.5 A A A B A B
— [ :l:l: Q 2.2 A A B A, B B, C
3.3 A A B A B B B, C
r—25%| EIA S . 4.7 A A A B A B B.,C C
e AEN L+0.2|Wx0.2|T=0.2|P1£0.2 [P2 min.|C£0.1 58 A A AB AB BC ¢ c.D
A 3216 3.2 1.6 1.6 0.75 1.4 1.2 10 A A B A B A B B, C C,D
B 3528 3.5 2.8 1.9 0.8 1.5 2.2 15 A A B A B A B, C C C
C 6032 6.0 3.2 25 1.3 3.0 2.2 22 B A B A B, C B C,D D
D 7343 7.3 4.4 2.8 1.3 4.0 2.4 33 B A B B B,C,D D
47 B B,D C,D
? 7E4& / CHARACTERISTICS 68 D C
EE Tt % 100 B ¢ D
Item Ratings Remarks 1228 c B
HFI)BEGH(EREEKHE)| —55~ (85CEEAMSARERSEICTER
Category Temperature Range +125C |(125CICHWT2/3XEIRERE)
- — To be used at derated voltage
EIEE (EREEERREEE) +85¢C  |When temperature exceeds 857
Rated Temperature (at 125°C, 2/3 reted voltage)
EIREE -
Rated Voltage 4~35VDC
HER= -
Ca?acilance 0.1~220uF
HERENAE +10% (K).
Capacitance Tolerance +20% (M)
Type271 N ROHSIESISE =2t U— 9 RE / FEATURES
RoHS COMPLIANT / LEAD FREE 1. 27 NG BREY VIO —E0OMHBRERURT. BETEOHRICK > TRIR
— UlciaM#EmI—X T, H1t26 78T, (FARTEEF260TCTH5330T. &
=(S#. SMi# / High Reliability, Withstanding High Temperature [EEEEEEIF125THS 150C (BEEHE) NESHOSNTNET .

2. MEtsE 85C 85%R.H. 1000 ZmHELET,
3. BEEIVIVIL—LADECU, A/TEDSVEREEZERSNDARICELCVET,

1. 271N is accomplished by development of high purity tantalum powder and other
materials, and improvement of pelleting and anodizing process condition. The feature
is that solder heat resistance was improved 260°C to 330°C and temperature range

o [T TR S =2 Al A — 4 of continuous usage was improved 125°C to 150°C with specified voltage derating.
® f??llhéTE\l‘g?F% E:Erﬁ\lsé‘ﬂlb' AGLA 2. Moisture resistance: 85°C 85% R.H. 1000h
3. This type i_s especially su'itable for ECU (Electronics Cpntro[ Urji't), Automatic
F::.\a/‘.)(\(lﬁzf):) 4 6.3 10 16 20 25 35 Transmission and others in engine room as required high reliability.
e A 9 %48 / CHARACTERISTICS
0.22 A 1EH TERE "%
0.33 A Item Ratings Remarks
0.47 A B o ik R -
- 5 105°C. EHREEFH  1000h, EE0.5Q/V
Tkt
0.68 A B E&a“ifuje”;; o Level 0.5%/1000h  |85°C, rated voltage, 1000 hrs,
1 A g circuit resistance of 0.5Q/V
> Pa—— TR 57 R (ERRRRE) | . |105CEHASBAERBE (A
33 A B c Category Temperature Range (1 25 C:23/27XE*§%E\ 150 C2/3XE*§§E)
3 - p— To be used at derated voltage when
4.7 B Cs D3 ERE (ERERFERRSRE) +105°C temperature exceeds 105°C(125°C:23/27x
(:‘ (5)3 = B S Cs 5 D3 Rated Temperature reted voltage, 150°C:2/3Xreted voltage)
3 3 = ==
EREE -
15 Cs D3 Rated Voltage 4~35VDC
22 Cs D3 Pom———
33 Cs Ds HESR 0.1~68yF
47 D3 Capacitance
68 D3 HERENRE +10%(K).
Capacitance Tolerance +20% (M)

MEEBBRKXTH
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MATSUO
HFIAVF VY / TANTALUM CAPACITORS
Tvbe 279 ROHSIESHEE eI — O E#§ / CHARACTERISTICS
yp RoHS COMPLIANT / LEAD FREE 1EH EE fisZ
N o Iltem Ratings Remarks
£~ / Built-in Fuse . 85C, FABEFIN 1000h, EBHHA050/V

: 1% / 1000h |85°C, rated voltage, 1000 hrs,
Failure Rate Level circuit resistance of 0.5Q/V

77 VRERE (ERRERE) | oo oo |85CEHRASBA KERBECTER

Category Temperature Range (125CICHLT2/3XEIREE)
EREEEARSEE . To be used at derated voltage when temperature
Reted Tempefzgr”: = +85C exceeds 85C (at 125T, 2/3 reted voltage)
EHREE -
Rated Voltage 6.3~50vDC
- . HETE 0.15~330uF
0 EREE-MEEENIS—AYrX Capacitance : H
STANDARD RATING HERENEE +10% (K).
RV.(VDC) Capacitance Tolerance +20% (M)
6.3 10 16 20 25 35 50 I
Cap. (UF) SAMTAS 5A 5secllF
8;523 g Fusing Characteristics Less;sg;%r;r?démp,
0.33 B
8%‘; B g BbC3 0 Ea—XiaEMEM / FUSING CHARACTERISTICS
. 3
1.0 B B, C3 Cs Type 279M 35VDC-1pF B-case Sample : 10pcs
15 B B Cs [Ca D3 1000
2.2 B B Cs Cs Ds
3.3 B B B Cs |Cs D3| Ds
4.7 B B B Cs Cs D3 H 100
6.8 B B Cs Cs |Cs, D3| D3, E P
10 B B,Cs | B,C3 [C3 D3|C3 D3| H E =3
15 Cs_|B,C3,D3|B, C3,D3| C3, D3 [C3, D3, E| H, E m< 10
22 B,C3 [C3, D3[Cs D3| D3, E [D3, H,E ® 2
33 Cs |Cs Ds| D3, E | H,E =i \
47 C3, D3|C3, D3, E[D3, H,E| H I“<\ w1
68 C3,D3|D3, H, E E ] I
100 |Ds, H,E| D3, E H o T
150 D3 | D3, H u 0.1
220 Ds, H H
330 H
F—TEE BRICEROT -2 Y1 X HBERIL. BRI (ESRE)NFEEVET, 0.01
ESR: FME 5 0 1 2 3 4 5 6
If there are some different cases in same values, ESR (Equivalent Series it / Fusing current (A)
Resistance) varies.
9 4§ / FEATURES
1. BERDBE. Ea—XHARURIE. BN EHI T 24 — T VEER T, 1 . Built-in fuse functions to melt under large current and inhibit burning and
2. B VE—FVROERDER IV —PBERHEREED./ 1 X1\ A& smoking from capacitor. . )
DE&ISELTVETD, 2 . This type is suitable for filtering of power supply with low impedance
3. [FARTIHEMEZ260TC 1 0 EELU TO—. BEEOLFNICHENTE circuit and by-passing of random noise of source line in ultra high speed
: I < * logical circuit.
*9, ) o .
N N = g . 3. Soldering: 260°C for 10 seconds by reflow or flow soldering
4. 3528414 X~7343H.7257H A XAEXTDZEDSA Vv IThidbE, 4 . A large size lineup from 3528 to 7343H and 7257
Type 2 8 1 ROHSIESHING SR 7U— 9 8E / FEATURES
RoHS COMPLIANT / LEAD FREE 1. FYIIU—Y—ICLBEBY I YN REEETT .,
2. BEERRICEUCTEBESNMEBIBED ). BFE[EILIT7 S/ XU ZBL
#B{EKESR / Ultra Low ESR FJ,
3. FALETEEF260T, 108 ZmzLY 70—, REEDLVFTNICHEMRINTEX T,
4. BNCESREFMICKD . HRCPU. A/ vF I+ a1L—4.DC/DCOAVI\—5EDH

SEEHEEIGELTVEY .

1 . Suitable for surface mounting
2 . Precise dimensions allows high density p"ackaging. Symrpetrical construction of
positive and negative terminals provides “Self Alignment’.
3. Soldering: 260°C for 10 seconds by reflow or flow soldering
4 . This type is suitable for medium to high frequency circuit as high speed PC,
switching regulators, DC/DC converter for high quality voltage source, etc.
0 BREE-PMERENI—AYrX O 748 / CHARACTERISTICS
R?'(I\'/ﬁgDARD RATING BE R e
m 4 6.3 10 16 20 25 35 50 Item Ratings Remarks
47 Ds skt 85°C. EIREEFNA  1000n, EEKEH0.5Q/V
6.8 D3 Fail - R_'_t Level 1%/1000h |85, rated voltage, 1000 hrs,
10 Ds 0 ailure Rate Leve circuit resistance of 0.5Q/V
15 D H F1)38 B . . e _
22 D: [Da. H| H é’ﬂu "“‘%iﬁ ({im’““fﬁ) —55~+125C |85C4#BA 515 A BB EIEIC CfEA
33 Ds |"Ds H| H ategory Temperature Range (125CICHBVWT2/IXEREE)
a7 Ds ['Ds H| H B (EREE AR EE) . To be used at derated voltage when temperature
58 Ds s H| H H Rated Temperature +85T exceeds 85C (at 125°C, 2/3 reted voltage)
100 Ds [*Ds, H|[*Ds,H[ *H gy
150 [*Das, H|*Da, H|*Da, *H EAEBE 4~50VDC
220 *Ds, H[*D3, *H| *H Rated Voltage
330 kDS, *H *H EX Y=l B8
470 H HEER 4.7~470uF
580 Capacitance
1000 HERENRE +10% (K).
*EN3281ERY EENIE281MALERL TV ET, Capacitance Tolerance +20% (M)

281E series is with * and 281M series is without *.

MATSUO ELECTRIC CO., LTD.



YOIV FUY / TAN

Type 251

RoHS#ERMING
RoHS COMPLIANT / LEAD FREE

SEMIU—

BV TEEEIEE / Ultra Miniature with Original Face-down Terminals
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MATSUO

M CAPACITORS

9 43R / FEATURES

1.

THEBBEZIRAT DT EICKID IHFEFFRUREES TS UREZRET TED I
HESRDINEY L LG E T RERZEREREELL 1/2~1/3I0N\&<FHTENTTHE
[CEDET

2. 1005~3216H4XICT0.47~330uFDLVWEEEHEICHBULTVETD,
3. DVC.DSC.PCMCIAL—RIFED/NEVE Fikas MO EE-PHSIEEDSHEEE/ B
EHEEBENDOARICRETT .
4. FEGEOMT—(TEE®RY(71608).S5r—A(THEE®WSY 1 72012) (3. JEITA
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O N#s~Fi% / DIMENSIONS mm 1 . Using the face-down terminal structure makes it possible to design the land
in almost the same size as the terminal. As the result of this, parts can be
L W downsized, and the mounting area can be reduced to 1/2 to 1/3 of that required by
k———— k—— conventional structures.
2. Type 251 in size 1005 to 3216 are applicable to a wide capacitance range from
T 0.47 to 330uF.
3. This type of capacitors is suitable for ultra miniaturized electronic devices, such as
D —— T DVC, DSC and PCMCIA cards, and high-function compact portable devices, such
p P P as mobile phones and PHS.
%%QHW 4 . Case M (face-down terminal type 1608) and case S (face-down terminal type
L j ) 2012) of this type are listed in the Surface Mounting Device-Outline Registration
System of Electronic Device Registration Center of JEITA.
C
N @ JE4& / CHARACTERISTICS
HH EE 5%
Ty ] ltem Ratings Remarks
;**_”E” / E\“_‘EDAR; DP:‘SDUCTS F—— 85C. ERBEEIN 10000, MRER050/V
-5 i5| EFms . - 1%/1000h |85, rated voltage, 1000 hrs,
Case code | EIA code Mag.ﬁé'ight L+0.1|{W=£0.1{T£0.1[P1£0.1|P2£0.1|{C£0.1 Failure Rate Level Gircuit resistance of 0.50/V
06U | 1005 0.6 [105£005/055+005]0552005] 0.3 | 0.45 | 0.4 H7FIVEESE (ERBEHHE) | 55~ 41257 85C4 225G E BB EEICTEA
09M | 1608 | 09 | 1.6 [0.85[ 0.8 | 05 [0.65][ 0.7 Category Temperature Range é 1 %5 CL:d#smfzt/%xﬁlti@%Eh)
. = pp—— 0 be used at derated voltage when
12/8\ gg }g 1 2 gg 11.265 1 1 82 } gg ?g ERRE (CREEEARSRE) +85C temperature exceeds 85°C (at 125°C, 2/3
: : : : : : : Rated Temperature reted voltage)
[&#s& /LOW PROFILE PRODUCTS] EREE
— 2~35VDC
r-2EE|EARS | HEE Rated Voltage
max, [L+0.1|W=0.1|T=0.1|P1£0.1|P220.1|C£0.1 Pr———
Case code | EIA code | \Viax Height HERE
: 0.47~330uF
10S 2012 1.0 20 | 125] 09 05 [ 1.05]| 09 Capacitance
10A [ 3216 | 1.0 32 | 1.6 | 09 [ 08 [165] 1.2 HERENAE +10%(K)
i Tol +20% (M
(4555 /CUSTOM PRODUCTS] Capacitance Tolerance 6 (M)
=B -0 0= = oo "
7-285 EAES | MBEE | o a0 1| T20.1 prirot [Paroi|cro O BURERER-BEFENS—AY/Z
Case code | EIA code | Max,Height RV.(VDC)
09S | 2012| 09 | 20 |125] 0.8 | 05 | 1.05| 09 Coo PN 2 [ 25| 3 | 4 |63 8 | 10| 16 | 20 | 25 | 35
13S 2012 1.3 20 | 125] 1.2 05 | 1.05| 0.9 2.2 10A
09A 3216 0.9 3.2 1.6 0.8 08 [ 165]| 1.2 3.3
13A | 3216 1.3 32 | 16 | 12 ] 08 |165] 1.2 4.7 10A
6.8 108
[#1#55008/SPECIAL PRODUCT CODE 500 PRODUCTS] ]g ]82 108
r-235 | EAGS | Ham +02 |\ 402 [T + +01lcx 22 108 108
Case code | EIA code | max Height e e e 33 10S 10,108
09M | 1608 | 09 | 16 | 085 08 | 05 | 0.75 | 065 g; ]82 ‘256‘/2" 106,104
1oM [ 1608 [ 1.0 [ 1.6 [085] 09 | 05 [0.75] 065 106 S 105 1A TOA
FRAR50081E, LHEEWTHEDHERAZED EREBVET, 150 10A | 10A
1. Dimensional Tolerance of SPECIAL PRODUCT CODE 500 is as above. 220 10A
ERRICES T HRDOBESTENREVET, 330
MBI OVTI R RUER—BR] BB T, - .
2. Product heigh is difference depending on the description. o ﬁﬁ.ﬁiﬁ%&-ﬁ%ﬁsﬂﬂb’—lﬂ(i
Please refer to “CATALOG NUMBER AND RATING” for details. R.V.(VDC)
3 - : Cap. () 2 25 8 4 6.3 8 10 16 | 20 | 25 | 35
0 EERERBE-HESENS -2V 2 =
R.V.(VDC) 22 13A
Cap. ()’ 2 |[25] 3 4 631016 |20 | 25 | 35 33 13s
0.47 06U, 090 [ O9M 47 13S
0.68 68 13A
1.0 06U [060,0M] 09M [ 12S [12S [ 12S 100 09S | 13S | 13A
1.5 06U, 09M[ O9M [ 12S [ 12S 150 13S
2.2 06U 06U, 09M{ 06U, 09M| O9M | 12S 12A 220 13S,09A,
3.3 09, 12] O9M 12A [ 12A 330 13A
47 |osU o6 00| 0oMm | o[ 0om
6.8 09M | 09M [ 09M [ 125 0 RBS00mEREBE-MEBEENIF—AVrX
10 [06U[06U 060,09 O9M {091, 125] 128 RVIVOG)
15 06U | O9M | O9M |09, 128 C_(F) 2 25 3 4 6.3 8 10 16 20 25 35
22 06U | 06U, 09M] 09V, 125 128 ap. (ul
33 O9M [ 09I, 125[ 12A 22 10M
47 W15 12S [12A 33 06U
68 12S[12S 47 10M
100 128 12S[12A 68
150 155 19A 100 10M 091, 10M
220 125 125124 12A 220 09S | 108
330 12A

MEEBBRKXTH
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O #fizIiE / DIMENSIONS mm

New Concepts in Capacitors SINCE 1949
MATSUO

9 43R / FEATURES

r-zgs EngEs | Beas | oo et mern 1 od
o coce| I oo |y g | 201 W01 T£0.1Pr201 |Po0.1{ 001

06M | 1608 0.6 1.6 |085| 05 | 05 | 065 | 0.7

06S | 2012 0.6 20 [125]| 05 | 05 |1.05] 09

08S | 2012 0.8 20 |125| 07 | 05 |105] 0.9

06A | 3216 0.6 3.2 1.6 0.5 08 | 165] 1.2

1. TEEEEEZFEATCEICKD IRFEFFRUATE TS YRTEZREI TED

SHEROINEUEEEHE T BEREREEERIBEL 1/2~1/3([0NEL T BT ENTTEE

[CIEDFE T,

=0.6mm. 0.8mmODBIEE TAICHIHULTVET,

1608~3216H 4 X(CT0.68~68uFDLEWVWESE&E ICRIGLTWVE T,

. DVC.DSC.PCMCIAA—RIFED/NEIEFHEBERNOIEH B AV —N I+ VR EDT
HeRE )\ EEHHER D ARICRE C Y.

5. KEBOMI—A(THE®RY A 71608).SU—A(THE®RY 1 72012)(d. JEITA

SEBFTI\AABR LYY —RAREBRERFNEICLDERETI,

FNOVI V]

1. Using the face-down terminal structure makes it possible to design the land
in almost the same size as the terminal. As the result of this, parts can be
downsized, and the mounting area can be reduced to 1/2 to 1/3 of that required by
conventional structures.

2 . Ultra low profile height 0.6mm and 0.8mm is applicable.

3. Type 251 T series in size from 1608 to 3216 are applicable to a wide capacitance
range from 0.68 to 68 uF.

4 . This type of capacitors is suitable for ultra miniaturized, such as DVC, DSC and
PCMCIA cards, and high-function compact portable devices, such as mobile phone
and smartphone.

5. Case M (face-down terminal type 1608) and case S (face-down terminal type
2012) of this type are listed in the Surface Mounting Device-Outline Registration
System of Electronic Device Registration Center of JEITA.

@ E4& / CHARACTERISTICS
1HH TERE fim%Z
Item Ratings Remarks
85°C. EIREEFNA  1000n, EEKEH0.5Q/V
1% / 1000h |85, rated voltage, 1000 hrs,
circuit resistance of 0.5Q/V
o~ |85 CETBADIGEIFEBBEEICTER
—55~+125C
(125CICHWT2/3XEIREE)
To be used at derated voltage when temperature

Ht ko

Failure Rate Level

HFOVEEHE (EREEHEE)
Category Temperature Range

EIEE (EREEEARERE)

VIEER ERERE-SBEBENS—-RAYSX Rated Temperature +85C exceeds 857 (at 125°C, 2/3 reted voltage)
STANDARD RATING FAREE
R.V.(VDC) Rated Voltage 4~10VDC
4 6.3 10
Cap. (uF) BERE

4.7 06M 7 - 4.7~68uF
10 06M 06S Capacitance
15 06M 08S % e,
22 065 06A ?az aﬁci;tifolerance +20% (M)
33 065 08s b
47 08S 06A
68 06A

O FsBDIER / ORDERING INFORMATION

251 T 6301 106 M R 06M
mER YU—X TEREE - HESE HERSNRE RGeS U —RES
TYPE  SERIES RATED  CAPACITANCE CAPACITANCE STYLE OF  CASE CODE

VOLTAGE/ TOLERANCE REELED PACKAGE/

wasr EREE| |y onr puwn mﬁﬁgﬁfj STk e B [P ARSRERTHEAES
I voltage it [z WEIEIG tolerance | |Reel size| Ceid notation| | code |max.(mm) | code
4001 4V 475 | 4.7uF M | £20% 180 R [EWR-||_06M | 06 | 1608
6301 6.3V 106 10uF Feedhole: - | 06S 0.6 2012
1002 10V 156 15uF 08S 0.8 2012
226 22uF 06A 0.6 3216
336 | 33uF
476 | 47uF
686 | 68uF

MATSUO ELECTRIC CO., LTD.
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Tantalum Solid Electrolytic Capacitors with Conductive Polymer

O #fiz<Ii& / DIMENSIONS mm

[A/r—X / Case A]
W

[B4—X / Case B]
W

[C4—Z / Case C] [D4—X / Case D]
W W

Pi, P2 P1

7—2i5| EIAGES .
O waslsl| B @aske L+0.2|W*0.2|T%£0.2|{P1£0.2 |P2 min.[C£0.1
3216 3.2 1.6 1.6 | 0.75 1.4 1.2
3528 3.5 2.8 1.9 0.8 1.5 2.2
6032 6.0 3.2 25 1.3 3.0 2.2
7343 7.3 4.4 2.8 1.3 4.0 2.4

OO0 |m|>

0 BRREBE-FMEFERT—AYA X / STANDARD RATING

R.V.(VDC) 25 4 6.3 10
Cap. (UF)
22 A(180, 200) [ A(180, 200) | A(180, 200) | A(180, 200)
33 A(180, 200) [ A(180, 200) [A(180,200),B(80) B(80)
47 A (180, 200) [ A(180, 200) B(70) B(70)
68 A(200), B(70) B(70) B(70) C (45, 60)
100 B(70) B(70) B(70, 55)
150 B(70) B(70) C (40, 60) D (40, 55)
220 C (40, 60) D (40)
330 D (40, 55)
470 D (40, 55)
680 D (30)

( )ADEFIE ESRAMIEME (HRATE. at 100kHZ) £ T, [EAImQ]
The parenthesized values show ESR.
(maximum values in mQ at 100kHz)

MAEBHRHEXTA

New Concepts in Capacitors SINCE 1949
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1. EESREAVE—F VR
BEEICEEYESD FERAT ST EICED. KOEWVEMET KT (ESR) JEA E—
VU RERRUE U FRUTIVEBRZEREL T DI ENTES M BRIEHER TD./
A XBREICRE T,

2. BERTEMH
ESRDBEMKEFENNEL. —B55C~ 105 CETHREVICEERFETTY,

3. N\B-KBE
BEwS=YoIYT Y PIVEEBRIV T YR TNERTRBENESNET .

4. B
F—0OYa—MERICEEEMS N FORRICEADREE. ALK BLREEES
LET,

1. Low ESR and Low impedance
Using a conductive polymer as cathode layer makes possible of low ESR and
impedance.
Type TCA makes high permissible ripple current and is suitable for noise bypass
application.

2 . Stable ESR over temperature
ESR is extremely stable from low temperature through high temperature.

3. Compact and Large capacitance
The capacitor is smaller and has larger capacitance than ceramic capacitor and
aluminum electrolytic capacitor.

4 . Benign Failure Mode
Type TCA offers very safe characteristics which makes ignition and smorking
harder by taking advantages of characteristics of conductive polymer if the
capacitor be short-circuited.

O 7E#& / CHARACTERISTICS

1HE TERE fiwZ

Iltem Ratings Remarks

85°C. EIREEFNN  1000n, EEKEH0.5Q/V
85°C, rated voltage, 1000 hrs,

circuit resistance of 0.5Q/V

55~ 4105 |B5CEBABEE RERBEICTHER
To be used at derated voltage when
temperature exceeds 85C

R R K A
Failure Rate Level

H7IVREEHE (ERREHE)
Category Temperature Range

EIEE (ERELERRERE)

1% / 1000h

Rated Temperature +85C 105°C:2.0—3.2—5.0—8.0VDC
EREE 25—4—-6.3—

Rated Voltage 10VDC

BERE -

Capacitance 22~680uF

EX sl =N

HERETEE +20% (M)

Capacitance Tolerance

O FZLDIERE / ORDERING INFORMATION

TCA 6301 336 M R A 0180
miE® TEREE  HERE HERENTRE WHES S —X&ES ESREMQ)
TYPE RATED CAPACITANCE CAPACITANCE STYLE OF CASE SIZE ESR(mQ)
VOLTAGE TOLERANCE  REELED PACKAGE
/ / | S \
Waxr ERBE Wasr | wEsE| | Hess @i?{@?ﬁ Y= & HEE W& | EIARGCS
Marking | 72t | | Marking |Capecitance] | Marking [Capechance| | 44 X' | %7 | Anode Cexin =l
voltage tolerance | [Reel size| Code | notation code code
2501 2.5V 226 22uF M +20% 5180 R PR — A 3216
4001 4V 336 33uF Feed hole : — B 3528
6301 6.3V 476 ATuF 5330 | N YR — C 6032
1002 10V 686 68uF Feed hole : — D 7343
107 100uF
157 | 150uF
227 | 220pF
337 330uF
477 | 470uF
687 680uF
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Face-down Terminal Structure
Tantalum Solid Electrolytic Capacitors with Conductive Polymer

@ S#z~Ti% / DIMENSIONS mm
. L ; w
T
N0 e T T
Pi1, P2  P1
T S
¥
c
N

[#F%#£&/STNDARD PRODUCTS]

y-ais| BARS | H@SS | i 1leit0 1101l ot
Cos coce| Elh oode || 201 [WEO1|T£0.1Prx01 |Po 01| C0.1

06U 1005 0.6 [1.05£005]0.65+0.05/055£005| 0.3 | 0.45 | 0.4
09M 1608 0.9 1.6 [ 085 | 0.8 05 065 0.7
128 2012 1.2 20 [125] 1.1 05 | 1.05] 0.9
12A | 3216L 1.2 3.2 1.6 1.1 08 [165] 1.2

5%/ &/LOW PROFILE PRODUCTS]

r-252| EAgE | BEEE
oo oot | EI code |y =01 | WO [ T£0.1 P01 |Pa20.1|C:+01

10S 2012 1.0 20 [125]| 0.9 05 [1.05] 0.9
10A | 3216L 1.0 3.2 1.6 | 09 08 | 165] 1.2

[4%&/CUSTOM PRODUCTS] [#1508/SPECIFICATION NUMBER 08 PRODUCTS]

~Y / CAPACITORS WITH CONDUCTIVE POLYMER

New Concepts in Capacitors SINCE 1949
MATSUO

9 43R / FEATURES

1. {EESR. &1 VE—5 VR
BEEICEENEN FEEAT DI ECKD KOEVEMETET (ESR) ARV E—
SV 2AERBEUE UL, FBUTIVERZEREL T DI ENTES M SBERMFEE TD./
A AREICRECTT

2. BEREN
ESRODBEKFEDNEL. —BE5C~105CECRELVCRESRIETY .

3. B-ABE
THEBBGEZRAT LD IGFEFFRURES TS U/RNEZRET CTEDI
HESRDINEYLEGDE T SBRERZEMERIEELL 1/2~1/3I0N\&<F BT EZAHEIC
9% )8
A—DYa—MERICHOEBEFD FORRICADRE. ALK BLRENZES
LET,

1. Low ESR and Low impedance
Using a conductive polymer as cathode layer makes possible of low ESR and
impedance.
Type TCB makes high permissible ripple current and is suitable for noise bypass
application.

2 . Stable ESR over temperature
ESR is extremely stable from low temperature through high temperature.

3. Ultra Compact and Large capacitance
The face-down terminal structure makes it possible to design the land almost in
the same size as the terminals. As the result, the components can be downsized,
and the mounting area can be reduced to 1/2 to 1/3 compared to the conventional
structures.

4 . Benign Failure Mode
Type TCB offers very safe characteristics which makes ignition and smorking
harder by taking advantages of characteristics of conductive polymer if the
capacitor be short-circuited.

O ZE#§ / CHARACTERISTICS

HH EE 5%
ltem Ratings Remarks

i M= T P O ) Mo FON
oo oot | E code |yal gy ZE0'T W0 [T0.1 P10 o 01| C:£0.

13S 2012 1.3 20 [ 125 ]| 1.2 05 [ 1.05] 0.9
13A 3216 1.3 3.2 1.6 1.2 08 [165] 1.2

[#34%508&/SPECIAL PRODUCT CODE 50 PRODUCTS]

85C. EHREEENM 1000, EIEIEHO0.5Q/V
85°C, rated voltage, 1000 hrs,

circuit resistance of 0.5Q/V
—55~+4105C 85 C4iB2 5 EISEREEICTER
To be used at derated voltage when

kR K A
Failure Rate Level

H73VREEE (ERREHE)
Category Temperature Range

1% / 1000n

r-g5| EIA | BREE || 0
: 2| T+ + + +

Crmens| coak Ma;r.]l?léight L7o7 |[W 5% [T£0.1|P1£0.1|P2%0.1|C£0.07
10M 1608 1.0 16 [ 0.85| 09 0.5 | 0.75 | 0.65
128 2012 1.2 20 [ 1251 1.1 0.5 | 1.15] 0.90

ARSI, LHEEWSTEDTHEAZEN EREBGVET,

FRIBOBRDEIRIREIS65CTT,

Dimensional Tolerance of Specification Number 50 is as above.

The rated temperature of SPECIAL PRODUCT CODE 08 is 65C.

0 ERERE-HESER Y —AY4A X / STANDARD RATING

[F%Em]
R.V.(VDC)
Cap. (WF) =8 v 8 10
06U (500)
4.7 09M (200, 500) | 09M(200, 500) 09M (200, 500) 09M (200, 500)
6.8 09M (200, 500) | 09M(200, 500) | 09M (200, 500) [ 09M (200, 500)
10 09M(200, 500) | 09M(200, 500) | 09M (200, 500) 09M(200)
15 09M (200, 500) | 09M(200, 500)
22 09M(200) 12S(150)
47 12A(150, 250)
68 12A(150)
[ERI&]
R.V.(VDC)
Cap (PN 25 4 63 10
22 10S(150) [10A(60, 150)
(455 am]
R.V.(VDC)
Cap. (uF) 25 4 6.3 10
100 13S (200)
[#3180844]
R.V.(VDC)
Cap. (uF) 25 4 63 10
220 13A(150)
[#31&5044]
R.V.(VDC)
Cap. (uF) 25 4 63 10
47 10M (200)
100 12S(200)

() NDOEFIS ESRAMRME (FrAfE. at 100kHz) 59 [EAIMQ]
The parenthesized values show ESR
(maximun values in mQ at 100kHz)

temperature exceeds 85C

EEE (EREEEAREEE)

Rated Temperature +85C 105°C:2.0—3.2—5.0—8.0VDC
EREE 25—4—-6.3—
Rated Voltage 10VDC
HERE
Capacitance 4.7~220uF
HEERNRE +20% (M)

Capacﬂance Tolerance

2 F:2DIERE / ORDERING INFORMATION

TCB 6301 106 M R 09M 0500
miER EREE HERE HEREFBRE WKRES J—XES  ESREMO)
TYPE RATED CAPACITANCE CAPACITANCE STYLE OF CASE SIZE ESR(mQ)
VOLTAGE / TOLERANCE ~ REELED PACKAGE \

TIRE REHA - A - o
wasn|TRBE | posr pane | |pasn|Shion)| Uk | BE) W5 285 KGR EIATS
Marking Marking |Capacitance| | Marking Ex ! s . 5B |l i

voltage tolerance | |Reel size| Code| notation || code |max.(mm)| code

2501 2.5V 475 4.7uF M +20% 180] R ¥R — 06U 0.6 1005
4001 | av || 685 | 6.80F ¢ Feedhoe: | [ 09M | 0.9 | 1608
6301 6.3V 106 10pF 10M 1.0 1608
1002 10V 156 15uF 108 1.0 2012
226 | 22uF 128 | 12 | 2012
476 | 47uF 138 | 13 | 2012
686 68uF 10A 1.0 3216
107 100uF 12A 1.2 3216
227 220uF 13A 1.3 3216

MATSUO ELECTRIC CO., LTD.




New Concepts in Capacitors SINCE 1949
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EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

[E1E (R FESR T 1

BiEEFiE D 2 RAIEEEICH
FRHINEY, YHORME, REEREO=

SWTBEBRCAEE (BER) »SZDOERZRETHENT
—XIZIEABFvT21TTHY), #EaD/NEULICRETT,

Circuit Protection Components are used to protect the circuit from overcurrent and overvoltage (static electricity) in the
secondary circuits of electronic equipment. Our products are chip protectors to meet the requirements for high density surface
mounting technology, and more suitable for making compact equipment.

-EE-
LEE.;JiII‘:

{R7& (&

Overcurrent Protection (Current Fuse)

NEUARE GBS

KAB#!2012-1608H1 X
Type KAB 2012-1608size

0.2A~6.3A AREZ(17

P.20

M/ NIV R ($§217)
Pulse Resistance (Wire Type)

JAERY/JAGHE!I3216 %1 X
Type JAE/JAG 3216size

Small Size-Low Profile (Thin Film Type)

Improve Pulse

Miniaturization

Fea1—X)

)

KABETS!)—X 1608H 1 X
Type KAB T Series 1608size
it/ IV R

[k

Resistance 1.6A~6.3A MW/ SILZXHO
Pulse Resistance O p,,
= {578t High Reliability

VL

KAHZ! 100571 X
Type KAH 1005size

[

0.1A~25A ZE%E#O
Mountability ©

Ultra

=1E#&M High Reliability

4 JAHEL/JAHEIL S1J—X 32164 1% j-(:
0.4A~10.0A i/ ULZHEO Type JAH / JAH L Series 3216size —
. S 0.5A~10.0A
Pulse Resistance O p,, - ‘ = om0
= BER | I o Guali
=T High%CLIJerent | & 4 High Quality © P25
High Current \ S
, 1.0A~15A [/ VLZHO
JAJRY/JAKEI3216 91X Pulse Resistance O .. :
Type JAJ/JAK 3216size i JHCE!7358. 1 17344 X
K = =E7t Type JHC 7358.1173size
J-E High Current - _.el%%i,ooé‘o)
= BEAE High current =EARE
10A~20A SBREEO I JHC  High Current O
High Current © .4 P.29
J

B

(AEC-Q200#%E#1)

For Automotive
(AEC-Q200 Compliant)

KABZEN/MI)—X
2012-1608H1X
Type KAB N/M Series
2012-1608size

0.5A~8.0A
=ma0
High Quality © p.22,23

JAGEIND)—X
3216414 X
Type JAG N Series
3216size

BEE (FEX) RE

Overvoltage (ESD) Protection

Y- RERTF

Surge Protection Device

KVAZI1608H1X
Type KVA 1608size

=
IEC 61000-4-2 level4 (8kV)
NJA—EEE:1000V. B8 <0.2pF

Trigger Voltage:1000V,Capacitance<0.2pF
P.30

-

NEME
Ultra

- Ultra KVAZI1 00581 X
Miniaturization

Type KVA 1005size

IEC 61000-4-2 level4 (8kV)
~)AH—EEE:1000V. BE<0.1pF
Trigger Voltage:1000V,Capacitance<0.1pF

=155 High Reliability

.

Eﬁﬁ' lUnn

(AEC-Q200#E#1L)
For Automotive
(AEC-Q200 Compliant)

KVAZINS—X 1608H1 X
Type KVA N Series 1608size
ISO 10605 (20kV)
~)A—EE:1000V. BE<0.2pF
Trigger Voltage:1000V,Capacitance<0.2pF

P.30

/

J

RN T S




EFERTFERALOF=EIE / APPLICATION NOTES FOR CIRCUIT PROTECTION COMF

1. BRREREHC Y 2> T

TA7OE 1 —XOEERICYEA--TE, FATIABOERGEYII/O0E1—2ADE

SHEME T+ PRERBOLEIERL LI,

ERDREICH-->TIE, TEROBBICTEECLEIL,

(=170 2—X3, ERERBET L —T1 > IRBRUERT(L—T1>7
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New Concepts in Capacitors SINCE 1949

MATSUO

1. Circuit Design

MICRO FUSE should be designated only after confirming operating conditions

and the Micro Fuse electrical characteristics.

(1)Micro Fuse should always be operated below the rated current (the value considered in the
rated derating rate and temperature derating rate).

(2)Micro Fuse should always be operated below the rated voltage.

(3)Micro Fuse should be selected with correct rated value to be fused at overload current.

(4)When Micro Fuse are used in inrush current applications, please confirm sufficiently inrush
resistance of Micro Fuse.

5)Please do not apply the current exceeding the breaking current to Micro Fuse.

6)Use Micro Fuse under the condition of category temperature.

7)Micro Fuse should not be used in the primary power source.

8)In a 25 C environment under normal circumstances, please design substrate wiring so that
the surface temperature of a fuse does not exceed 80 ‘C
And, please use after checking that turn on operating current and overload current by an
actual substrate in advance,
and it is satisfactory.

(9)Surge Absorber is a part for protection from static electricity and cannot be used for
protection from lightning surge.
Before using Surge Absorber, sufficiently examine its electrical characteristics and the
circuit conditions to be mounted.

(DSurge Absorber should always be operated below the rated voltage.

(@Please use Surge Absorbe under the condition of category temperature.

Circuit Protection Components should be selected by determining the operating conditions

that will occur after final assembly, or estimating potential abnormalities through cycle testing.

2. Assembly and Mounting

During the entire assembly process, observe Circuit Protection Components body temperature

and the heating time specified in the performance table. In addition, observe the following

items :

(1)Mounting and adjusting with soldering irons are not recommendable since temperature and
time control is difficult.
In case of emergency for using soldering irons, be sure to observe the conditions specified
in the performance table.

(2)Circuit Protection Components body should not have direct contact with a soldering iron.

(3)Once Circuit Protection Components mounted on the board, they should never be remounted
on boards or substrates.

(4)During mounting, be careful not to apply any excessive mechanical stresses to Circuit
Protection Components.

(5)If Ultrasonic cleaning process must be used, please evaluate the effects sufficiently before
use.

(6)For products with high ratings, lead-free solder is recommended because there is concern
about soldering looseness etc. during use.

3. Solvents

(1)For cleaning of Circuit Protection Components, immersion in isopropy! alcohol for 90
seconds (at 20 to 30°C liquid temp.) will not be damaged.

If organic solvents (Pine Alpha™, Techno Care™, Clean Through™, etc.) will be applied to

Circuit Protection Components, be sure to preliminarily check that the solvent will not damage

Micro Fuse.

4. Ultrasonic Cleaning

Ultrasonic cleaning is not recommended for Circuit Protection Components. This may cause
damage to Circuit Protection Components such as broken terminals which results in electrical
characteristics effects, etc. depending on the conditions. If Ultrasonic cleaning process must
be used, please evaluate the effects sufficiently before use.

5. Caution During Usage

(1)Circuit Protection Components with electricity should never be touched. Circuit Protection
Components with electricity may cause burning due to Circuit Protection Components high
temperature. Also, in case of touching Circuit Protection Components without electricity,
please check the safety temperature of Circuit Protection Components.

(2)Protective eyeglasses should always be worn when performing fusing tests. However,
there is a fear that Circuit Protection Components will explode during test. During fusing
tests, please cover particles not to fly outward from the board or testing fixture. Caution is
necessary during usage at all times.

6. Environmental Conditions

(1)Circuit Protection Components should not be stored or operated in the presence of acids, or
alkalis, or corrosive atmosphere.

(2)Circuit Protection Components should not be vibrated, shocked, or pressed excessively.

(3)Circuit Protection Components should not be operated in a flammable or explosive
atmosphere.

(4)Circuit Protection Components should not be used under dew condensation environment.
In case of using under dew condensation environment, please cover with resin production.
After mounting Circuit Protection Components on a board, covering Circuit Protection
Components with resin may affect to the electric characteristics of Circuit Protection
Components. Please be sure to evaluate it in advance.

7. Emergency
In case of fire, smoking, or offensive odor during operation, please cut off the power in the
circuit or pull the plug out.

8. Storage

(1)Circuit Protection Components should be stored at room temperature (-10°C to +40°C ) without
direct sunlight. Direct sunlight may cause decolorization and deformation of the exterior and
taping. Circuit Protection Components should not be stored in corrosive atmosphere such as
H2S (hydrogen sulfide) or SO2 (sulfur dioxide). Also, there is a fear that solderability will be
remarkably lower in high humidity.

(2)If the products are stored for an extended period of time, please contact Matsuo Sales
Department for recommendation. The longer storage term causes packages and tapings
to worsen. If the products are stored for longer term, please contact Matsuo Sales
Department for advice.

(3)The products in taping, package, or box should not be given any kind of physical pressure.
Deformation of taping or package may affect automatic mounting.

9. Disposal

(1)When Circuit Protection Components are disposed of as waste or “scrap”, they should be
treated as “industrial waste”.

10. Samples

(1)Circuit Protection Components received as samples should not be used in production
applications. A sample is provided for the special use (in such cases as the one for the form
sample, the electric characteristic confirmation).

11. Application Classification by Use

The application classification by use which divided the market and use is set up.
Please be sure to confirm it on our website in advance in examination of the use.

These application notes are prepared based on “Safety application Guide on fuse for use
in electronic and Electrical equipments” (RCR-4800) issued by Japan Electronics and
Information Technology Industries Association (JEITA). For the details of the instructions
(explanation, reasons and concrete examples), please refer to this guideline, or consult our
Sales Department.

MATSUO ELECTRIC CO., LTD.
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EI3&{REFRTF / CIRCUIT PROTECTION COMPONENTS
Type K AB ROHSIERHITE: TR 71— 9 #¥E / FEATURES
RoHS COMPLIANT / LEAD FREE 1. EHEISOAICEDE YA T DL 1—XERIFL. BEHFIC/ VS W hE<  SRBFIEC

BNTLET,
. EREREEROXRERE LR (E75CUTE BARICSADFENIEVEI—XTT,
. #BIED1608(1.6X0.8X0.45mm).2012(2.0X1.25X0.5mm)D2iEZAEL
FUlc,
. FYTTU—Y—[CKDEFBVIVNRETT
. BEERECEUEREENTTEEEE C IV I 7 SA X VN D EEET T,
. [FAIETEEIF. 260C10BZ+HICHREL. U 70— BB EDVTFNICERBLE T,

. New type fuses developed by our original technology. They show no variation in
fusing characteristics and have excellent fast-blow capability.

2 . Surface temperature rise is 75°C or less when applying rated current. This offers

less influence on the peripheral units.

I, 0kea—X / Micro Fuse (UL - cUL E170721 525 / Approved)

o 0 h w

—_

mm 3. The fuses come in ultrasmall size 1608 (1.6 X 0.8 X 0.45 mm) and 2012 (2.0 X
1.25 X 0.5 mm).
4 . Suitable for automatic mounting
5. Precise dimensions allows high-density mounting and symmetrical construction of
terminals provide “Self-Alignment”.
W 6 . Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C
@ 748 / CHARACTERISTICS
A TNIFETINY 5H EHE
BT | RXBHoEM LS Item Ratings
Main Body: Alumina ceramic .
Terminal: Tin plating (AR EE —40~+125C
Category Temperature Range
ToAYA X J—2ES 1.6X0.8 : 0.2—0.25—0.315—0.4—0.5—0.63—0.8
Casesize | Casecode | — | W _|T7ox | P T 012516 20-25 31540
1608 29 1.6+0.1 |0.8£0.1 045 [0.3+0.2 ERET 5.0—6.3A
2012 31 20+£0.1[1.25+01] 0.5 [0.3%0.2 Rated Current 2.0x1.25 : 0.2—0.25—0.315—0.4—0.5—0.63—0.8
—1.0—1.25—1.6—2.0—2.5—-3.15—-4.0
—5.0A
2 iZ#M—E / STANDARD RATING FAREE 54—32—50VDC
2 |ERER|NEER | BERT | EREE [N E R Rated Voltage
W4 / Tyoe H#1X | Rated | Intemal |Voltage | Rated |Breaking BERT BER—BICLD
7 yp Case |Current|Resistance| Drop |Voltage| Current Voltage Drop See STANDARD RATING
_ Size A mQ) (Typical) | mV (Max.)| VDC A TR (BT — H12ER)
KAB 5002 201 L1129 010] 02 | 1260 | 405 Insulation Resistance 1000MQ LIE 7 1000MQ or more
GEspymn0  [0a15 ss0 2757 s0 (between teminals and case)
KAB 5002 401 129010 '04 320 180 b= EARBRO2ENE R EEE L -HE1 5 LIRICER T 3
KAB 5002501 [ 29010 2229 010 O: 5 210 140 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
KAB 3202 631 29 010 0.63 | 144 | 115 BEUTEFIE JERTEE / Breaking voltage:24V, 32V, 50V
KAB 3202 801 L1729 010 0.8 100 110 Clearing Characteristics SEWTEE A / Breaking current:50A
KAB 3202 102 (1129 010 16x08 1.0 80 110 30 50
KAB 3202182129010 > " °[ 125 | 60 | 110 O 7BHRfS1E / FUSING CHARACTERISTICS %18 / Reference
KAB 3202 162 (1129 010] 1.6 46 110 1608+ 1 X/Size 1608 2012+ 1 X/Size 2012
KAB 3202 202 (1729 010 2.0 35 110
KAB 2402 252 (1729 010 2.5 27 110 100
KAB 2402 322 (1729010 3.15 20 110
KAB 2402 402 [1729 010 4.0 15 110 24 _ _
KAB 2402 502 (17129 010 5.0 13 110 z 2
KAB 2402 632 (1729 010 6.3 10 110 £ E
KAB 2402 201 (1731 010 0.2 | 1740 | 480 %o %ﬂ
KAB 2402 251 (1731 010 0.25 | 1280 | 475 T o <
KAB 2402 321 (1731 010 0.315| 800 | 375 E =
KAB 2402 401 (131 010 0.4 440 | 255 = &
KAB 2402 501 (1131 010 0.5 260 170 B o ”
KAB 2402 631 (1731 010 0.63 | 175 150
KAB 2402 801 (11131 010 0.8 120 145 00001 \
KAB 2402102 31010/20%1.25| 1.0 90 135 24 50 *" Enmnsm / Applied current (A) " e / Applied current (A) “
KAB 2402 132 (11131 010 1.25 67 130
KB 2402 162 [ [J31 010 16 | 48 | 120 O I2t-t4§1% / Pt-t CHARACTERISTICS S#{8 / Reference
KAB 2402 202 (1731 010 2.0 36 115 — —
KAB 2402 252 ::31 010 25 28 110 oo 16084 1 X/Size 1608 . 20124 1 X/Size 2012
KAB 2402 322 (1731 010 3.15 21 105
KAB 2402 402 731 010 4.0 16 95 5 0 5
KAB 2402 502 (131 010 50 [ 10 | 60 2 2
F—E RO R EHEOT—K (NA) B ANET, B v §
For taping specification, the package code “NA” is entered in []]. € €
o 1 Qo 1
@ o a o
& &
. =
T T
A R
SN\ 0001 “\ 0001
o ?g%ﬂﬁa;o/‘ Fusi;‘g time ;s) ‘ o %%H%Fgo/‘ Fusi;:g time ‘(s) *

MEEBBRKXTH
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MATSUO
EI3&{REFRTF / CIRCUIT PROTECTION COMPONENTS
Type K A BT ROHSIESHISE 27— 9 R / FEATURES
RoHS COMPLIANT / LEAD FREE 1. BEFEICNSYEDEL W UV RMICT <Nicka— X T,
N . 2. ERETEENOREEE LREF75CLUTE ARICSZ 28ENEVNE1I—XTT,
—-X/M F L- L E170721 & / A
<JAo0ka—X / Micro Fuse (UL - cU 0721 825 / Approved) 3 FuI Tk BEBTYNCRE TS
4. BREEEICEUCTAEE MBS T I 7 54 A VN DERETT .,
5. [FARTIEME. 260TC 1 0BZE+HICERL. U 70— BEEOVFNCORELET .

1. Type KAB T Series show no variation and have excellent Resist Current Pulse in
fusing characteristics.

2 . Surface temperature rise is 75°C or less when applying rated current. This offers
less influence on the peripheral units.

3. Suitable for automatic mounting

4 . Precise dimensions allows high-density mounting and symmetrical construction of

9 Sz<Fi% / DIMENSIONS mm terminals provide “Self-Alignment”.

5. Resistance to soldering heat : Reflow or flow soldering 10 seconds at 260°C

T T

—
. E—ﬂ O E#& / CHARACTERISTICS

B AN w = T
Item Ratings
KK 7IVIFEIIVY £ R E —40~+125C
WF 1 Ao L Category Temperature Range
Main Body: Alumina ceramic EIRE T
Terminal: Tin plating Rated Current 1.6xX0.8:1.6—2.0—2.5—3.15—4.0—5.0—6.3A
EREE
Rated Voltage 32vDC
5 = BERET BEG—BICLD
ot ibel cimiel ot W | Tmax | P Voltage Drop See STANDARD RATING
MR (I F—5hafE)
1608 29 1.6£0.1]0.8£0.1 045 10.3%0.2 Insulation Resistance 1000M QLI E /7 1000MQ or more
(between terminals and case)
. paluiiedcd ERERD2MENDEREEE L - HE1HLINICERTT 2
9 {R¥#m—EE / STANDARD RATING Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
g;;{ ri*ﬁtfgﬁ eriggﬁ‘ %ﬁﬁfgz HE;{%EE ’éfgf@ JE R4 JERTEE / Breaking voltage: 32V
A i isti WERTE 7 / Breaki :50A
% / Type Case | Current|Resistance| Drop | Voltage| Current Clearing Characteristics SERTEE A / Breaking current: 50,
Size A maQ (Typical) | mV (Max.)| VDC A
KABT 3202 162 [][129 1.6 51 110
KABT 3202 202 []129 2 39 110
KABT 3202 252 [J129 25 | 30 [ 110 O JBHRYSHE / FUSING CHARACTERISTICS @ I2t-t4§tf / IPt-t CHARACTERISTICS
KABT 3202 322 [129]1.6X0.8] 3.15 | 22 110 32 50 $%£1# / Reference 2% / Reference
KABT 3202 402 []129 4 17 110
KABT 3202 502 []129 5 12 110
KABT 3202 632 [][129 6.3 9.2 110

F—ELTRRROCICBEBEI—R (NA) P AVET,
For taping specification, the package code “NA” is entered in [J].

SEWTRERS / Fusing time (s)
¥ 21— IVIERME / Joule integral (A%s)

00001 0001 001 01 1 10 100

ENANE 7 / Applied current (A) SEMTRERS / Fusing time (s)

MATSUO ELECTRIC CO., LTD.
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EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

Type K A B M ROHSEAHIE SSH7U- AEC-200%H 9 Wi / FEATURES
RoH3 COMPLIANT / LEAD FREE / AEG-G200 COMPLIANT 1. EHRSORIEICKDIY A1 T Db a—XZRFEL BRI/ NS Y FHUNE < GRERE
[CTNTVET,
. ERERNEBROXREMEE LRIF75CUTE ARICSA2FENMEVE1—XTT,
. 1808(1.6X0.8X0.45mm). 2012(2.0x1.25X0.5mm) &/ D2iE= FELUE L.
. BEERRCEUCTEBEERNEREE CFv I IV —ICLPBEEYIVN &
I TP SARXRVNDEIRET T,
. FATETIHEVEIE. 260TC 108 Z T2 (CEmEL. U 70— BEEDVFNICHMRILLET .
. KABEIMVU—XJF. S E<EENESBROLEEISGELTVET,
New type fuses were developed by our original technology. They show no variation
in fusing characteristics and have excellent fast-blow capability.
. Surface temperature rise is 75°C or less when applying rated current. This offers
less influence on the peripheral units.
3. The fuses come in ultra-small size 1608 (1.6 X 0.8 X 0.45 mm) and 2012 (2.0 X
mm 1.25 X 0.5 mm).
4 . Precise dimensions allows high-density mounting and symmetrical construction
of terminals makes possible for automatic mounting and “Self-Alignment” by chip
— placer.
5. Resistance to soldering heat : Reflow or flow soldering 10 seconds at 260°C.
6 . Due to its high reliability, KAB M series are suitable for circuit designs for

I4o0ka1—X / Micro Fuse

- 00 PO

N

w automotive interiors.
KK TILIFHETIvY 9 E#& / CHARACTERISTICS
W L AXDoEE B 1BH EE
Main Body: Alumina ceramic Item Ratings
Terminal: Tin plating R RE R o -
N = Category Temperature Range 40~+125¢C
ToAYAX| T AREES L w T max. P 0 E_ 081 0— 1 6—20—
Case size | Case code 1.6xX0.8 :0.5—0.63—0.8—1.0—1.25—1.6—2.0
1608 29 1.6£0.1]08+0.1| 045 [0.3%0.2 EAEER 25-315-4.0-5.0-6.3A
2012 31 20+0.1|125+01] 05 |0.3+02 Rated Current 2.0x1.25:0.5—0.63—0.8—1.0—1.25—1.6—2.0—
2.5—3.15—4.0—5.0—6.3—8.0A
0 ZE##m—E / STANDARD RATING EREE 24—32—50VDC
=2 |ERER| NEBIER | EERET | EREE | ERER Rated Voltage
v #1X | Rated | Intemal |Voltage| Rated |Breaking = TR o OB -
% / Type . BERET TER—BICLD
Case |Current |Resistance| Drop |[Voltage| Current
o A 0 Tyica) | mV (Max)| VDC A Voltage‘Dfp : See STANDARD RATING
KABM 5002 501 (29720 05 | 210 | 140 | 50 IR (5T — 51 2R)
KABM 3202 631 (1129720 0.63 144 115 Insulation Resistance 1000MQ LI E /7 1000MQ or more
KABM 3202 801 (729720 0.8 [ 100 | 110 (between terminals and case)
KABM 3202 102 [ 1129720 1.0 80 110 32 it =a ERBRO2ENDER £ EE L -HE1 5 LUIRICER T 3
KABM 3502 133 3559730 1.25 | 60 | 110 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
7&%%82 ;82 5123328 16%08 12'8 gg }]8 50 ST SEMFEIE / Breaking voltage : 24V, 32V, 50V
OB 2002 252 29720 | 2'5 >7 110 Clearing Characteristics JERTE R / Breaking current : 50A
KABM 2402 322 [1729720 3.15 20 110
KABM 2402 402 (1129720 4.0 15 110 24 w3 S
AN 2602502 [ 29720 | 50 3 ) 2 BERSE / FUSING CHARACTERISTICS £%1# / Reference
KABN 2402 632 (129720 | 6.3 10 110 1608+ 1 X/Size 1608 20124 1 X/Size 2012
KABM 2402 501 (31720 05 [ 260 | 170 TR
KABM 2402 631 1131720 0.63 175 150
KABM 2402 801 [31720 0.8 120 145 10
KABM 2402 102 1131720 1.0 90 135 @
KABM 2402 132 []131720 1.25 67 130 2 e
KABM 2402 162 (1131720 1.6 48 120 > i 5
KABM 2402202 131720 [2.0x1.25] 2.0 [ 36 | 115 | 24 | 50 . [ 3
KABM 2402 252 (131720 25 | 28 | 110 S SSEREE R <
KABM 2402 322 (131720 315 | 21 [ 105 B AL g
KABM 2402 402 (1131720 40 | 16 | 95 5 =
KABM 2402 502 (1131720 5.0 13 95 e
KABM 2402 632 (1731720 6.3 10 95 oo
KABM 2402 802 (1131720 8.0 8.5 95
FELTHBFEOOICBEREI-R (NA) P AVET, o0 ! 1
For taping specification, the package code “NA” is entered in [][]. ENANE# / Applied current (A) ENANEE:7 / Applied current (A)
O I2t-t§§1% / 12t-t CHARACTERISTICS £#1# / Reference
16084 1 X/Size 1608 20124 4 X/Size 2012 55

3
g
8

3n
oA
on
158
5A
oA
6n
25A
on
8A
63A
SA

g
3

g

01

¥ 1 —VIESE / Joule integral (A%s)
¥ 21— ILHEME / Joule integral (AZ%s)

e JL 111 1 A
0.0001 0.001 001 01 1 10 0.0001 0.001 001 0.1 1 10 100

*ﬁ%%ﬁﬁ&‘%‘iﬁ: SEWTRERS / Fusing time (s) SARTERRST / Fusing time (s)
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MATSUO

EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

Type K A B N ROHSEAHIE SSH7U- AEC-200%H 9 Wi / FEATURES
ot COMPUIANT / LEAD FREE / AEC-0200 COMPLIANT 1. EHSORIEICKDIY A T Db a—XZREFEL. BRSNS Y FHUNE < GRETE

[CT<NTVET,

. ERERNEBROXREMEE LRF75CUTE ARICSA2FENMEVE1—XTT,

. 1608(1.6X0.8x0.45mm). 2012(2.0x1.25X0.5mm) &8I D2EZERELE L.

. BEERRCEUCTEBEERNEREE CFv I IV —ICLPBEEYIVN &
I TP SARXRVNDEIRET T,

. FATETIHEVEIE. 260°TC 108 Z+2(CmEL, U 70— BEEDVFNICHMRILLET .

. KABEINVU—X|3. il HEEL E DFEICEREENERINSIBEFHERICEL TV
ESI

. New type fuses were developed by our original technology. They show no variation
in fusing characteristics and have excellent fast-blow capability.

2 . Surface temperature rise is 75°C or less when applying rated current. This offers
less influence on the peripheral units.

mm 3. The fuses come in ultra-small size 1608 (1.6 X 0.8 X 0.45 mm) and 2012 (2.0 X

4

I4o0ka1—X / Micro Fuse

o0 h~WN

—_

1.25 X 0.5 mm).
. Precise dimensions allows high-density mounting and symmetrical construction
— of terminals makes possible for automatic mounting and “Self-Alignment” by chip
placer.
5. Resistance to soldering heat : Reflow or flow soldering 10 seconds at 260°C
W 6. KAB N series are applicable for automotive electric control unit that are required for
higher reliability.
AfK  TIVIFETIVY
BT ZXDoEE LT O %4 / CHARACTERISTICS
Main Body: Alumina ceramic pi=] =] TR
Terminal: Tin plating Iltem Ratings
— N {ERREEE A .
ITCasZeZiZ e;( gas;;oad’z L w T max. P Category Temperature Range 40~+125¢
1608 29 [1.6£0.1|0.8%0.1] 045 [0.3£02 EARB 16%08 :05-063-08-1.0-1.25-1.6-2.0A
2012 31 20+0.1|1.25+0.1 05 0.3+0.2 Rated Current 2.0X1.25:0.5—0.63—0.8—1.0—1.25—1.6—2.0A
o _ge EHRIE 24—32—50VDC
O {Z#Em—E / STANDARD RATING Rated Voltage
T2 | ERE| AR BEET | EREE ERNET BERET EES—BC L3
W% / Type #M4X | Rated Intemal | Voltage | Rated |Breaking Voltage Drop See STANDARD RATING
Case |Current |Resistance| Drop |[Voltage| Current " "
size A |m0(Typical) [mV (Max)| VDC A MR (T —HER)
KABN 5002 501 (1129720 05 210 140 50 Insulation Resistance 1000MQ LI E /7 1000MQ or more
KABN 3202 631 (128720 0.63 | 144 | 115 (between terminals and case)
KABN 3202 801 (1129720 08 | 100 | 110 bl e ERERDMENEREBE L BE1PURICERT 5
KABN 3202 102 (1729720 [1.6X0.8| 1.0 80 110 32 50 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
KABN 3202 132 [1-129720 1.25 60 110 ERAE [ — } .
KABN 3202 162 129720 | 16 46 110 Kt o ﬁ&ﬁEE.E / Break!ng voltage : 24V, 32V, 50V
m 2'0 35 110 Clearing Characteristics JEWTE R / Breaking current : 50A
KABN 2402 501 [J[131720 0.5 260 170
KABN 2402 631 (1131720 0.63 175 150 O jBHER4§M / FUSING CHARACTERISTICS 2£1& / Reference
KABN 2402 801 (1131720 0.8 120 | 145 16084 1 X/Size 1608 20124 1 X/Size 2012
KABN 2402 102 (1131720 [2.0x1.25] 1.0 90 135 24 50 §§§§‘ 3 Faslss
KABN 2402 132 (1131720 125 | 67 130 s
KABN 2402 162 [][131720 1.6 48 120 _ _
KABN 2402 202 (1131720 20 | 36 | 115 2 z
HF—E TR B R AEI—F (NA) D AVET, £ £
For taping specification, the package code “NA” is entered in [C[]. ‘%" ng
uj' 0.1 LE 0.
% 001 § 0.01
ia B
ENANE 7 / Applied current (A) ENHNE 7 / Applied current (A)
O I2t-t451% / 1°t-t CHARACTERISTICS £#1# / Reference
16084 1 X/Size 1608 20124 1 X/Size 2012

¥ 1 —VESE / Joule integral (A2s)
< 21— VIEME / Joule integral (A%s)

0.0001 OODO\
00001 0001 001 o i 10 00001 0001 001 01 1 10 100

JBMTRER / Fusing time (s) SARTRERE / Fusing time (s)

MATSUO ELECTRIC CO., LTD.




New Concepts in Capacitors SINCE 1949
MATSUO

A&

e JAG

RoHS#EDXMME St 7U—
RoHS COMPLIANT / LEAD FREE

CIRCUIT PROTECTION COMPONENTS

9 43R / FEATURES

1. BAIRSOEE T BRFIEIC/ NS Y FHTEL GRETEICENTVE D,
. . - 2. Ea—XTIUAVNTEMZFERLTVE T O T, M/ UL EDFHCENTVET,
—-X /M Fi L-cUL E170721 & / A — s N o ppp—— N N
¥A70ea=2 / Micro Fuse (UL-cUL E170721 R / Approved) 5 s @ ERIS75 0T, BEICS 2 3HEH 1T,
\ 4 . [FARTIEMEIF. 260C 100 Z 2 (CREL, V70— BEEDVFNICHRIRLE T,
s . 5. BHIMEDIRFEEICKD. IV VIRRHERTT,
Il J 6. 3216(3.2x1.6X1.4mm)ENBTT,
| 7. FyvITU—Y—CLDBEENYIVNCRETTY,
8. BEERECEUTHRECNTBEIBECI L TP 54 XN DT,
9 N He~TiE / DIMENSIONS mm 1. Our original construction design has excellent fusing and cutting characteristics.
2 . Especially, performance against rush current is excellent since wire material is used
4 W [ for fuse element.
‘f 3. Surface temperature rise is 75°C or less when applying rated current for fusing.
L This offers less influence on the peripheral units.
KK 1 HSITREMNR 4 . Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C
T WF  AXHo= ET 5. Our original terminal construction eliminates Tombstone phenomenon.
Main body: Glass epoxy 6. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
E)‘ LBJ Terminal: Tin plating 7 . Suitable for automatic mounting
8. Precise dimensions allows high-density mounting and symmetrical construction of
=Y A X| r—RES terminals provide “Self-Alignment”.
. L W T P
Case size | Case code
+ + + +
3216 52 3.2+0.2[1.6+0.2[1.4+0.2{0.6+0.2 9 54 / CHARACTERISTICS
O E¥m—5 / STANDARD RATING =] TEAE
T—2 | ERER | REER | BERT | ©EEE | ERER Item Ratings
. H#42Z | Rated Intemal | Voltage | Rated | Breaking 5
% / Type Case | Current | Resistance [ Drop | Voltage | Current 1R B —40~+125C
size A mQ) (Typical) | mV (Max) | VDC A Category Temperature Range
e g o o nggg;g B O I EREH 0.5—0.63—0.8—1.0—1.25—1.6—2.0—2.5—3.15—
JAG 3202 801 52010 0.8 | 190 | 200 iitgiﬁu"em 40-50-6.3-80-10.0A
JAG 3202 102 [J[J52010 1.0 145 200 EMEE e
JAG 3202 132 [1[152010 1.25 112 200 a2 Rated Voltage 32-50—-72VDC
JAG 3202 162 [][152010 1.6 84 200 = TR e O B -
JAG 3202 202 [][152010 2.0 70 200 ? o’ﬁf :Dr o See %ﬂﬁD ;:5 é ETING
JAG 3202 252 ) 152010 25 54 | 200 g€ Lrop
JAG 3202 322 []152010 3.15 43 200 MR (7 — S 2ER)
JAG 3202 402 [][152010 4.0 34 200 Insulation Resistance 1000MQ I E /7 1000MQ or more
JAG 3202 502 [][152010 5.0 11.6 200 (between terminals and case)
JAG 3202 632 (152010 6.3 9.2 200 —— — - —
JAG 3202 802 (1152010 8.0 72 200 pluiit=dcd ERERO2ENER £ EE L HE1HLUIRICER T 3
JAG 3202 103 (52010 |3.2%1.6| 10.0 6.3 200 50 50 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
% g-g 19‘-25 288 T4 MEWTEIE / Breaking voltage : 32V, 50V, 72V
~1A6 2002 802 L2010 | 50 =5 500 Clearing Characteristics JEWTEE A / Breaking current : 50A
JAG 5002 103 [J[J52010 10.0 6.3 200
JAG 7202 631 [J[J52010 0.63 240 240
JAG 7202 801 [J[J52010 0.8 190 200
JAG 7202 102 [J[J52010 1.0 145 200
JAG 7202 132 [J[J52010 1.25 118 200
JAG 7202 162 [][J52010 1.6 93 200 72
JAG 7202 202 []152010 2.0 70 200
JAG 7202 252 [][152010 2.5 54 200
JAG 7202 322 [][152010 3.15 43 200
JAG 7202 402 [][152010 4.0 34 200

FT—EL RIS REREDT—R (NA) HFAVET,

For taping specification, the package code “NA” is entered in (.

2 jBERI§E / FUSING CHARACTERISTICS

2% / Reference

O I2t-t4§1¥ / 12t-t CHARACTERISTICS £#{& / Reference

0.5A~4.0A < < < 5.0A~10.0A <
<BaaBaaad <a<8
38358385528 ESES
S8322RAeS B6a2
100 100
10 10
_ _
[} z !
o @
E €
=g = 1
w -]
£ T = e 3 s e 1 L B
& &
I AL I
< <
E 01 #E o1
E= Amu Ay 5 A
AR M ALY AN
e AR A\ S T
0.01 0.01
R \
N NN
NN
0.001 0.001
0.1 1 10 100 0.1 1 10
ENANEFE / Applied current (A) ENANEF / Applied current (A)

100

0.5A~4.0A 5.0A~10.0A

100000 100000

10000 10000

>

1000

OO0 ——NwH
TORONDON—0
prasgssas

<]

8

8

>

100

=)
3

=)

0.1

¥ 2~ ViE5E / Joule integral (A2s)
¥ 21— IVI&4ME / Joule integral (A2s)

0.001
0.001

10 100

0.01

0.1 1
SEMTRERS / Fusing time (s)

10 100

FERTRER / Fusing time (s)

MEEBBRKXTH




New Concepts in Capacitors SINCE 1949
MATSUO

B {REFEF / CIRCUIT PROTECTION COMPONENTS

Tvoe J AG N ROHSHSHIE R2%7U— AEC-Q200%H 9 ¥ / FEATURES
yp RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT B E DRSE T RIS VS Y DR SRR ICT SNTWVET,

1
N . s 2. Ea—XTIUAVNIEMZEERLTVET DT M/ ULAENHIENTOET .
—-X/M Fi L - cUL E170721 & / A s N o s o N N
¥AZOEI=Z / Micro Fuse (UL - UL EA70721 B / Approved) 5 opagm i  Ea ERIS 75 CLU T e, BIEICS 2 3HBH S E1—X T,
4. [FARTIEMEIF. 260C 100 Z 2 (CREL, V70— BREEOVFNICHRIRLE T,
5. BB OIRFEEICKD. IV VRKHFEEUVICKVLRRTY .
6. 3216(3.2X1.6X1.4mm)&ENBITY,
7. FYIIU—Y—[CLBPBEHYIVNIRECTT,
. 8. BRERERIGEUTERESNMEBEE T IV I 7 SA AVNDARETT .
9 SA#ZFi& / DIMENSIONS mm 9. JAGEINYU—XIE SIS ELE DS CERE N R N B FRECELTVET.
| 1 . Our original construction design has excellent fusing and cutting characteristics.
4 w ° 2 . Especially, performance against rush current is excellent since wire material is used
0 1 for fuse element.
F—J KK D HSTAEAR 3. Surface temperature rise is 75°C or less when applying rated current for fusing.
T WF o Aot This gives less influence to the peripheral units.
Main body: Glass epoxy 4 . Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C.
LE)‘ Li‘ Terminal: Tin plating 5. Our original terminal construction makes almost no occurrence of Tombstone
phenomenon.
r—2Z% 4 X| r—XiEs L W T P 6. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
Case size | Case code 7 . Suitable for automatic mounting.
3216 52 3.2+0.2]1.6+0.2|1.4%+0.2|0.6*0.2 8. Precise dimensions allows high-density mounting and symmetrical construction of
@ WAE—W / STANDARD RATING 5. D 1o 1 igh oy, 94 N s foable for attomoive electr
= | ERER | AEER | REET | AREL | EEER . Duetoi s. igh relial ||y,. sgnes arg app icable for automotive electric
% 44X | Rated | Itemal | Voltage | Rated | Breaking control unit that are required for higher reliability.
& / Type Case | Current | Resistance | Drop | Voltage | Current
size A mQ) (Typical) | mV (Max) | VDC A
JAGN 3202 501 L1152 05 310 | 280 9 E#g / CHARACTERISTICS
JAGN 3202 631 [[152 0.63 240 240 BE FIE
JAGN 3202 801 [[152 0.8 190 200 E
JAGN 3202 102 [ 152 1.0 | 145 | 200 Item Ratings
JAGN 3202 132 [[J52 1.25 112 200 {EHEESEHE —40~+125C
JAGN 3202 162 [][]52 1.6 87 200 Category Temperature Range
O S0 0 20 | 70 L 20 | g ERER 0.5—0.63—0.8—1.0—1.25—1.6—2.0—2.5—3.15—
AN 2505 255 T 5] - Rated Current 4.0—5.0—6.3—8.0—10.0A
JAGN 3202 322 [[152 3.15 43 200
JAGN 3202 402 [][152 4.0 34 200 EREE CEn_ o
JAGN 3202 502 [][]52 5.0 11.6 200 Rated Voltage 82—50—72—96VDC
JAGN 3202 632 [[152 6.3 9.2 200 = i O B -
ERT eGSRk B
JAGN 3202 802 (152 8.0 72 | 200 >
JAGN 3202 103 LTLT52 100 63 200 Voltage Drop See STANDARD RATING
JAGN 5002 502 [JJ52 5.0 116 | 280 MR (I 7 —F1 5 R)
JAGN 5002 632 [][]52 6.3 9.2 280 50 Insulation Resistance 1000MQLLE /7 1000MQ or more
JAGN 5002 802 [[152 39%16 8.0 7.2 280 50 (between terminals and case)
JAGN 5002 103 [152| ™ : 10.0 6.3 280 — - N = [
JAGN 7202 501 [ 52| 05 310 280 paluiiped ERERD2MEDERZAE L -HE1HLANISER T 2
“JAGN 7202 631 LIL 52| 0.63 240 240 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
JAGN 7202 801 [JCJ52 0.8 190 200 A FERTEE / Breaking voltage : 32V, 50V, 72V, 96V
JAGN 7202 102 [JJ52 1.0 145 200 Clearing Characteristics FERTE / Breaking current : 50A
JAGN 7202 132 [[152 1.25 112 200 70
JAGN 7202 162 [][]52 1.6 87 200
JAGN 7202 202 [[152 2.0 70 200
JAGN 7202 252 [[152 25 54 200
JAGN 7202 322 [[]52 3.15 43 200
JAGN 7202 402 152 4.0 34 200
JAGN 9602 501 152 0.5 310 280
JAGN 9602 631 [[]52 0.63 240 240
JAGN 9602 801 [[152 0.8 190 200 %
JAGN 9602 102 [[]52 1.0 145 200
JAGN 9602 132 [][]52 1.25 112 200
JAGN 9602 162 [[152 1.6 87 200
FELTHBICEOICBEREDI-R (NA) P AVET,
For taping specification, the package code “NA” is entered in [J[].
O jBHRYSE / FUSING CHARACTERISTICS £#1E / Reference @ I2t-t4§1 / 12t-t CHARACTERISTICS £#{& / Reference
0.5A~4.0A 58as8sss8s 5.0A~10.0A gggé 0.5A~4.0A 5.0A~10.0A
100 ittt 100 kelolhe 100000 100000
10000 10000
4.0A
10 10 . R o
: < 1000 72 € 1000
2 f 2 f T 12"
% 1 l _;g‘; 1 %ﬂ 100 §§§A %ﬂ 100
~ ~ ] o
g 0.1 g 0.1 E | ﬁ |
: R : A i i
= - al ]
0.01 \ \ 0.01 \\ B P
N 0.01 001
0.001 0.001 0.001 0.001 LTI
01 1 10 100 0.1 10 100 0001 001 o1 1 10 100 0001 001 01 1 10 100
ENANTE# / Applied current (A) ENAN®E#E / Applied current (A) FRUTEERS] / Fusing time (s) JRTRFRE) / Fusing time (s)

MATSUO ELECTRIC CO., LTD.



New Concepts in Capacitors SINCE 1949
MATSUO

S {RERT

TypeJ AH ROHSIEENGE TehTU— 9 & / FEATURES
RoHS COMPLIANT / LEAD FREE | ESREEE DR FABEICED. TV \v IV REDREUCK LRE T,

. BRI OEIE T BRSNS Y F DR GREFEICT <NTVET .
. BEa—XTIUAVNHEMEERLTVET DT, M/ UL AEDHFHTEBNTVED,
. ERERNEEROXRDEE LRIE75CUTE AEICSAPHENMEVE1—XTT,
. 3216(3.2%X1.6X1.4mm) &ENBITY
. FYITTU—Y—([CKBEEHVIVNIRETT
. BEERRIGEUCTEBECHE@EE Tl IV I 7 >S4 AN DTERETT,
. [FAETEMEE. 260T 108 Z+2(ICmEL. V70— BEE0VFNCERBULET .
. BRIE8mMMIET—TFrU P EREELUTHRIELELE T,

Our original terminal construction makes almost no occurrence of Tombstone

9 Sz <% / DIMENSIONS mm
phenomenon.

2 . Our original construction design provides excellent fusing and quick acting
802 w characteristics.
et ’

. Especially, performance against rush current is excellent since wire material is used

CIRCUIT PROTECTION COMPONENTS

I4o0ka—2X / Micro Fuse (UL-cUL E170721 2% / Approved)

- 0ooNOO,~WMND—

KUK 25392 for fuse element.
o o : 4 . Surface temperature rise is 75°C or less when applying rated current for fusing.
T UsF - AXH-&E L L BN ) ;
. X - This gives little influence to the peripheral units.
Main body: Ceramics A
Terminal: Tin plating 5. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
LBJ LEJ 6 . Suitable for automatic mounting
7 . Precise dimensions allows high-density mounting and symmetrical construction of
b —2H4X| r—RiEe L W T P terminals provide “Self-Alignment”.
Case size | Case code 8 . Resistance to soldering heat: Flow soldering 10 seconds at 260°C and Reflow
3216 52 3.2+0.2[1.6+0.2] 1.4max. [0.6+0.2 soldering 5 seconds at 250°C respectively. _
9. A tape carrier of 8 mm width will be provided as a standard package material.
0 {Z#¥m—ES / STANDARD RATING
—2Z | ERET | NEET | EERET | EREE | EE T 9 48 / CHARACTERISTICS
., #4 X | Rated | Intemal | Voltage| Rated |Breaking —
R / Type Case |Current |Resistance| Drop |Voltage| Current 5H E_*g
size A |m0 (Typical) |[mV (Max)| VDC A ltem Ratings
JAH 7202 102 (152 1.0 127 | 200 £ B E —40~+125C
JAH 7202 132 [I[152 1.25 98 200 Category Temperature Range
JAH 7202 162 (152 1.6 75 200 [ERyp—
L = EARETR 1.0—1.25—1.6—2.0—2.5—-3.15—4.0
_JAH 7202202 (152 | 20 | 58 | 200 Rated Current —5.0—6.3—8.0—10.0—12.5A
JAH 7202 252 (152 25 | 44 | 200 —
72023200052 |0 o[ 315 | 34 [ 200 | ., | g5 ERREE 72VDC
AR 72024020052 |*<"'°[ 4.0 | 26 | 200 Rated Voltage
JAH 7202 502 (152 5.0 22 200 BERET BES—BICLD
JAH 7202 632 (152 6.3 16 160 Voltage Drop See STANDARD RATING
JAH 7202 802 (152 8.0 10 150 P
JAH 7202 103 (52 100 | 82 | 120 BRES (T ST .
720213352 55 38 80 Insulation Resistance 1000MQ LI E 7 1000MQ or more
P ————- .I~( ) .)k o (between terminals and case)
F—E TR EREDI—R (NA) P AVET, — N = Na——
For taping specification, the package code “NA” is entered in C[]. Rk EARERO2ENE R EE L G515 LURICERT 3
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
A JERTEE / Breaking voltage : 72V
Clearing Characteristics JEWTEE A / Breaking current : 50A
O BERYSE / FUSING CHARACTERISTICS £#1{# / Reference O I2t-t4§1¥ / 12t-t CHARACTERISTICS 2#1# / Reference
< < <<
LOLCILIOILILIIILIOWN
SNGOWB OGNS G|
100 v—v—v—Nc\mvmwoovT-— 100000
b 12.5A
| 10,0A
' 29
o \ 10000 esn
S Sl 4.0A
{1 _ E S
@ ) i
2 \\ l\ l\ < 1000 i
E 1 L = 1.25A
= e ® 7 1.0A
w = 2
£ D € d
u%_ | [ ° 100
o 0.1 l : \ \ \ 3
% L AV L;é 10 st alal fs
a \ AR ﬁ
001 \ AR\ 3 A
. N = ' ‘\\ ‘\\ ‘\‘ ‘\\ N | L~ // e
AWAY NN R 1
AV ANEAVAN Y
\\ H
N, i
0.001 =====c= ARG = 04 1T~/
\\\ . \\Q:\ 5
AN AN \
0.0001 \ 0.01
1 10 100 1000 0.0001 0.001  0.01 0.1 1 10 100
ENhNEE# / Applied current (A) FERTESERE / Fusing time (s)

MEEBBRKXTH



New Concepts in Capacitors SINCE 1949

MATSUO

EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

RoHS#ESGMING T2 7U—
RoHS COMPLIANT / LEAD FREE

yreJAHL

I, 0kea—X / Micro Fuse (UL - cUL E170721 525 / Approved)

9 S4#zFi% / DIMENSIONS mm

- AiE w5397
1 [a]
L

W AXDoE LR
S—ZH A R| r—258

Main body: Ceramics
Terminal: Tin plating
Case size | Case code
3216 52

L W T P
3.2+0.2|1.6+0.2 0.6+0.2
O iE#mm—ES / STANDARD RATING

1.2max.

=2 |EARER | NRNES | EERT | EREE ERER
W% / Type #4X | Rated Int.ernal Voltage | Rated |Breaking
Case |Current |Resistance| Drop |Voltage| Current
size A [mQ(Typical) |mV (Max.)| VDC A
JAHL 3202 202 []152 2.0 58 200
JAHL 3202 252 [] 152 25 44 200
JAHL 3202 322 [][152 3.15 34 200
JAHL 3202 402 []152 4.0 26 200
JAHL 3202 502 [1[]52 5.0 22 200
JAHL 3202 632 (1152 °2" 1863 | 16 | 160 | 32 | O
JAHL 3202 802 []152 8.0 10 150
JAHL 3202 103 []152 10.0 8.2 120
JAHL 3202 133 [][152 12.5 3.8 80
JAHL 3202 153 [][152 15.0 3.3 65

FTELTHBRICOOCBEREOI-R (NA) P AET,
For taping specification, the package code “NA” is entered in [][].

O AHR4SYE / FUSING CHARACTERISTICS

9 43R / FEATURES

N= CoNOOOaPrPWN —

. BB DR TFEIEICKD YU\ VIRKDEE T,

. BRI OEBIE COBIIFEC/ (S Y F DR GRIFEICT SNTWVETS S

. BEa—XTUXUNTEMZERLTOE T DT, M) ULAEDEHICENTLETY,

. EREREEROREEE LR(E75CUTE BEICSADHEDIFENELI—XTT,
. 3216(3.2%X1.6X1.2mm) &/INEBITY,

. FYTIU—P—ICKDBEEBVYIVNIRETT

. BEERECEUCTERESNEEEE CRILI 7S/ X VN D EREC T,

. [BAIETEEIF, 260C 1 0B%Z+2(CHEREL. U 70— 2B EDVFNICERBLE T,
. EERIE. 8mmIET —TFrUTF ERELL TGV LE T,

Our original terminal construction eliminates Tombstone phenomenon.
Our original construction design provides excellent fusing and quick acting
characteristics.

. Especially, performance against rush current is excellent since wire material is used

for fuse element.

. Surface temperature rise is 75°C or less when applying rated current for fusing.

This gives little influence to the peripheral units.

. Small size of 3216 (3.2 X 1.6 X 1.2 mm)
. Suitable for automatic mounting
. Precise dimensions allows high-density mounting and symmetrical construction of

terminals provide “Self-Alignment”.

. Resistance to soldering heat: Flow soldering 10 seconds at 260°C and Reflow

soldering 5 seconds at 250°C respectively.

. A tape carrier of 8 mm width will be provided as a standard package material.

O &g / CHARACTERISTICS

1HE TEAE
Item Ratings
N=|
EFRE TR —40~+125C
Category Temperature Range
ERETR 2.0—25—-3.15—-4.0—5.0—6.3
Rated Current —8.0—10.0—12.5—15.0A
EREE
Rated Voltage 32vDC
BERT REM—BICLD

Voltage Drop

See STANDARD RATING

MR (7 —S1 2 R)
Insulation Resistance
(between terminals and case)

1000MQ LI E 7 1000MQ or more

BRI ERERD2MENERZEE L -HE1HLIRICERT 2
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
ST JERTEE / Breaking voltage : 32V

Clearing Characteristics

JEWTEE A / Breaking current : 50A

£#1#E / Reference

O I2t-t4§ 4 / 12t-t CHARACTERISTICS 5#1#E / Reference

<<§<<<<g§g
SB-S3NS3aa
ANMOTNOO
100 i,
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1 1
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10 L
RIR
T
1
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(0] IS — . . - 11 1 D 1 I I S A S N A o o o |
£ I
= 1 | AN
" N
g o1 4 \\\\\\
~ O
Im \ (AVAWAY
£ RGN
B
K 0.01 AN \‘ SN
SRR SN
\\ \\ \C ANAWAN
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N\
0.001 AN o ‘}
AN AN \\‘\\\\
AN A\NAVAAN
NN
0.0001 A\
1 10 100 1000

FNANE# / Applied current (A)

100000 15A
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&R
A 6.3A
10000 BA
A
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< 1000 2A
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® 100
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o
: mu | A A /
@ 10 i LAl ]
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_A\ il
I =gty
R 1
Y
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0.01
0.0001 0.001 0.01 0.1 1 10 100
JBMTRER / Fusing time (s)
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New Concepts in Capacitors SINCE 1949
MATSUO

S {RERT

Type J AJ J AK RoHsiEamng memoy— O %8R/ FEATURES
[ RoHS COMPLIANT / LEAD FREE 1. MEEEICED. 3.2X1.6X1.4mmD/EY 1 X THOEDSEEER20A. EHEEBE
= . . < B0VDC. E&:EKIER 1 00AZEIRLE U,

Y4o0ka—X / Micro Fuse (QL cUL E170721 825 / Approved) | SBEEEIC) VS Y O NEE Y A TOE 1— X TF

. Ea—XTIUAVNOMRM T Svya AUV NEIC T <NE T,
ERERERBEUCHORERIEE LREA7SCUTE ABEICSZDFEN DTN
E1—XTY,

[FAFETMEEF. 260C 1 0B ZE T2 ISERL. U 70— B EEOVFNCHRLULTVETD,
HMBEOBEHFEEC. YV WY VRFEDREEUICKVLERATT,
FyvITU—Y—ICKDEEHVIVNIRETT
EEERK(CEUVCTEREERMERESE T IV I 7 SA XN EIEET T,

. Rated current of 20A, rated voltage of 60VDC, and rated breaking current of 100A
achieved in spite of its compact size of 3.2X1.6X1.4mm by our original structure.
Fast-acting type fuse with little variation in fusing characteristics.

K HSTREMR Performance against rush current is excellent since plate material is used for fuse element.

W AX Do ET Surface temperature rise is 75°C or less when applying rated current for fusing.

Main body: Glass epoxy This gives less influence to the peripheral units.

CIRCUIT PROTECTION COMPONENTS

£

- ONOO PO

N

©

»>

?" k; Terminal: Tin plating 5. Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C.
6. Our original terminal construction makes almost no occurrence of Tombstone phenomenon.
T—ZHAX| 5F—RES 7. Suitable for automatic mounting
Case size | Case code - L v i
8. Precise dimensions allows high-density mounting and symmetrical construction of
3216 52 3.2+0.2[1.6+0.2|1.4+£0.2/0.6%£0.2 terminals provide “Self-Alignment”.
—o r—2 |EREMR| AIER | EERT | EREE ERE R =
RNiLH > " 1EH TEAE
Marking| % / Type H#4X| Rated Int.emal Voltage | Rated |Breaking [tem Ratings
Case | Current | Resistance | Drop | Voltage | Current =
adtz size | A |n(mpical|mV(Max)| VDC | A (MR R —40~+125C
: Category Temperature Range
We |JAJ 6002 133 NA52 125 | 46 raye— . ;
X @ |JAI 6002 163 NAG2 16 | 36 | °° BT JAJEL Type JAJ:12.5-16A
: Rated Current JAKE!  Type JAK:10—12.5—16—20A
We |JAK 6002 103 NA52 39x16 10 4.6 60 100 TRET
X @ [JAK6002 133NAS2[~ "7 125 | 3.6 83 Rﬂ:_ate?Voltage 60VDC
Z @ |JAK 6002 163 NA52 16 3.0 BEET R _BI- L5
-2 =~=An —
Y ® |JAK6002 203 NAG2 20 | 24 Voltage Drop See STANDARD RATING
MR (3 F— SR
Insulation Resistance 1MQLRIE /7 1MQ or more
(between terminals and case)
JAVE! Type JAJ ERERD2MENE R £ BE L 581 D LIRICERT 2
SARTEEME Fusing within 1 minute if the current is 200% of rated current.
Fusing Characteristics  |JAKE Type JAK: ERERD2.5ENE R EBE L HE1 HLIAICER T2
Fusing within 1 minute if the current is 250% of rated current.
SEE R A WERTEE / Breaking voltage : 60V
Clearing Characteristics JWERTEE 7 / Breaking current © 100A
O BERYFE / FUSING CHARACTERISTICS 21l / Reference o I2t-t4§14¥ / 1°2tt CHARACTERISTICS £#£1# / Reference
We Xe Ze Ye Ye
100 ’ 100000 ze
I Xe
1
NI We
M ca
\ \ 10000
10 S =
= %
Rl <
@ I T 1000 oA
5 | g
= 1 =1 c
® T 2 s
3 | \ 3 100 sl d4
5 il 2 :
w01 s wa w ‘?Q I
&= | A WANAY o L~
s RR 2 10 =
A
N
0.01 SERLAS 1
AN AN
AN
N
0.1
0.001 1 10 100 1000 0.001 0.01 0.1 1 10 100
FNANE# / Applied current (A) JARTRERE / Fusing time (s)
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New Concepts in Capacitors SINCE 1949
MATSUO

EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

TypeJ H C ROHSHESHISE SR 7U— 9 RE / FEATURES
RoHS COMPLIANT / LEAD FREE 1. Ea—RXTUXAVNERFH—FOESEERAT 2T BEBREREERLEUR,
2. 7358(7.3x5.8x4.2mm) Y4 X&E1173(11.0X7.3X5.9mm) Y+« XD2FEFET.

Y40ka—2X / Micro Fuse (UL-cUL E170721, E480488 527 / Approved)

EBITNETREREEITY .
3. EEREERORMEE LRE75CUTE ARICSZ2HENMEIVE2L—XTT,
Se 4. F=RICTIWEZFESZYI T —ARBIHEREEZRAL. Bl ORZ LM Z5HHT
5 Lo AES
\ Ly ; 5. FyIIU—Y—[CKBEEBVIVNIRECTT,
\ 4 1. High current rating was realized because a fuse element and a terminal adopt the
. structure of one.
9 SMiSE / DIMENSIONS mm 2 . Surface mount type and small size of 7358 (7.3%X5.8X4.2mm) and 1173 (11.0X7.3X
5.9mm).
50 3. Surface temperature rise is 75°C or less when applying rated current . This gives
JHC little influence to the peripheral units.
KE €539 5—X 4 . Alumina ceramics are adopted as a case, original structure is adopted as the inside
J IT RF  AXH-=E LT of a case, and the safety at the time of fusing is improved.
T Main body: Ceramics 5. Suitable for automatic mounting
P L P <L>‘ Terminal: Tin plating

O 7E#& / CHARACTERISTICS

=24 X| F—RiEs
Case size | Case code - L v > HHE EHE
7358 44E_ |7.3%0.3|58%02|42+02|1.2%0.3 ltem Ratings
1173 59F 11.0+0.3]7.3+0.3|5.9+0.2|1.8+0.3 R EEE 40~ +125TC
B Category Temperature Range
2 iZE#fA—E / STANDARD RATING Py
— e BT 30—40—50—60—80—100A
=2 |ERETH | NI | BERT | EAASE | EM SR Rated Current
- #4X'| Rated | Intemal |Voltage | Rated |Breaking prap—
% / Type Case |Current|Resistance| Drop | Voltage| Current ERBE 35—60—84—110VDC
size | A |m0(Tyica) [mV (Max)| VDC | A Rated Voltage
JHC 3502 303 [] 44E*! 30 138 30 35 BERT SEM—BICLD
JHC 6002 303 [] 44E*! ) 60 Voltage Drop See STANDARD RATING
JHC 3502 403 [] 44E*1 35 b 3
A e = 40 | 1.08 | 80 300 HERIEIT (T — 41 2ER)
JHC 6002 403 [] 44E™ 60 Insulation Resistance 1000MQ LIE / 1000MQ or more
JHC 3502 503 [J44E*1| oo | =0 | 085 | 80 35 (between terminals and case)
JHC 6002 503 [] 44E*! ) 60 — - -
JHC 3502 603 [] 44E*1 35 AR ERERD25ENERERBE L 5E1FLIAICER 3
JHC 6002 603 [] 44E* 60 | 074 | 90 60 600 Fusing Characteristics Fusing within 1 minute if the current is 250% of rated current.
JHC 3502 803 [] 44E%2 80 0.56 90 35 pliduiip e SEWTEEIE / Breaking voltage : 35V, 60V, 84V, 110V
JHC 3502 104 [] 44E*2 100 | 0.47 | 100 Clearing Characteristics | ¥R & 7 / Breaking current : 300A, 600A, 1000A, 1500A
JHC 1103 303 N 59F*! 30 1.46 80 110 | 1000
JHC 1103 403 N 59F*1 40 1.09
JHC 1103 503 N 59F*! 1173 50 0.88 80 110
JHC 1103 603 N 59F*1 60 0.74 90 1500
JHC 8402 803 N 59F*2 80 0.55 90 84
JHC 8402 104 N 59F*2 100 0.45 100
F—EL TSI B ERAED IR (RE/EN) P AVET,
1 UL-cUL E17072138%
%2 UL-cUL E48048838%F
For taping specification, the package code “R” or “N” is entered in [].
#1 UL-cUL E170721 Approved
%2 UL-cUL E480488 Approved
2 BEnS1E / FUSING CHARACTERISTICS £%E1E / Reference o I2t-t451¥ / 12t-t CHARACTERISTICS 2%1& / Reference
r—25% / Case code : 44E /r—25t% / Case code : 59F /r—25¢% / Case code : 44E /r—25% / Case code : 59F
100 %O'E;}:OQDGAO%O‘EOA 100 g\AoﬁAﬂsogD‘AOOA 10000000 10000001
jmst lifiama|
WA T
10 \ \ \\ 10 \ \ _ ’\TDOOOOO
. = . A < <
2 | < | M AY © T 100000
£ TN g, AEAN § i
% “‘: “‘\ “‘I i “‘\ % “\ “\\“\\ \\\‘ AN ig ig
e Tt « NAWEAVAY s s
£ o1 £ o1 ;;p; ﬁ
H SRR 5 g %
- \WAN - K K
0.01 0.01 - » N o
0.001 0.001 10 10
10 100 1000 10 100 1000 0001 001 0.1 1 10 100 0001 001 0.1 1 10 100
ENANEE# / Applied current (A) ENANE# / Applied current (A) JEWTRERS / Fusing time (s) SEWTRERS / Fusing time (s)
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New Concepts in Capacitors SINCE 1949

MATSUO

EiZ{REFEF / CIRCUIT PROTECTION COMPONENTS

RoHS{ERMING T2#TU—
RoHS COMPLIANT / LEAD FREE

ype KVA

BRURAY—I7IV—IX
Surge Absorber for ESD Protection

O HHsEiE / DIMENSIONVSM ' mm
o]l
—Lt

E

K TINIFETIVY

IHF - AXH-EE B

Main Body: Alumina ceramic
Terminal: Tin plating

LW
L

=294 X| F—RiEs
Case size | Case code L w S P
1005 07 1.00+0.05{0.50£0.05| 0.35 [0.20+0.1
1608 29 1.60£0.1/0.80£0.1] 0.50 [0.30£0.2
0 {ZE#m—ES / STANDARD RATING
ik cN)H—| 05T U—2
EERE| mE | @E |(wEsE| B
% / Type Vliaree Trigger | Clamp |Capacitance| Leakage
v & Voltage | Voltage | pFmax. | Current
V max. | V max. nA max.
KVA 2402 102 [J[J07| 24 1000 200 0.1 1.0
KVA 2402 102 [J[]29 24 1000 200 0.2 1.0

TELTHBRICROCICBEMEDI-F (NA) P AVET,
For the taping type, the packing code “NA” will be entered in [J[].

9 43R / FEATURES

1. BRFESSAVTERAETT .
2. REERE (1005 {%X(E 0.06pF. 1608 {%*(E 0.08pF) T
3. ESDMEHNAEL. SEFIEIN T,
4 . {BEHEL RAEDESDHSEEZRELE T .
5. /2D 1005(1.0X0.5X0.35mm). 1608(1.6X0.8X0.45mm) D2iEZHEL

FUrc,
6. FyIIU—Y—[CKBEEBVIVNIRETT,
7 . BEEREICEUCTEEESHMEREECIRIL I 7S XUNDEEETT .
8. FALTMEEIF. 260T10MWZ+2ITHEL. U 70— BEEOVFNTEHRHLET .
1. Usable on high-speed signal lines
2 . Low capacitance (1005size 0.06pF typ., 1608size 0.08pF typ.)
3. Large ESD endurance and high insulation resistance
4 . No polarity. Protection of circuit against ESD from both directions
5. Ultra-small size: 1005 (1.0 X 0.5 X 0.35 mm), 1608 (1.6 X 0.8 X 0.45 mm)
6 . Suitable for automatic mounting by chip placer
7 . Precise dimensions allows high-density mounting and symmetrical construction of

terminal provide “Self-Alignment”.
8. Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C
9 48 / CHARACTERISTICS

1HE TEAE
Item Ratings

EFRE T —40~+125C
Category Temperature Range
AR
Rated Voltage 24VDC
NA—EE
Trigger Voltage 1000V max. (650V typ.)
5 T EE
Clamp Voltage 200V max. (100V typ.)
HER=E 1005% 4 X':0.1pF max. (0.06pF typ.)
Capacitance 16084 4 X':0.2pF max. (0.08pF typ.)
=T &R — . .
Leakage Current 1nA max. GAIEEE / measuring voltage:6V)

Tvpe Kv A N ROMSHEASHISSE R&H7U— AEC-G200%H
yp RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT
HESMERAY—IT7IV-NI

Surge Absorber for ESD Protection

O AAzFi% / DIMENSIONS mm
>

I
L
e

AR TIIFETIVY

I 1 RARD-EE L

Main Body: Alumina ceramic
Terminal: Tin plating

LW
L

r—2% 4 X| y—RiEs
Case size | Case code = b e i
1608 29 1.60+0.1/0.80+0.1 0.55 0.30+0.2
O IE#E5—ES / STANDARD RATING
ik cN)H—| 05T y—2
ERRE| mE | mE (pEsE| ®
& / Type Voltage Trigger | Clamp |Capacitance| Leakage
vV & Voltage | Voltage | pFmax. | Current
V max. | V max. nA max.
KVAN 2402 102 [][]29 24 1000 200 0.2 1.0

FELTHRICOOCBEREOI-R (NA) P ANET,
For the taping type, the packing code “NA” will be entered in [J[].

MEEBBRKXTH

0§35 / FEATURES

NOOPrWN—= OONOODPWMN —

© 0

. BRIFESSA U TERATEETT,

. {EEFEE= (16081 XX%fE 0.08pF) T,

. ESDTfif4 (330pF. 3300&2kV. &t E20k V) hiE<  EiEEiEI Cd .

. BEHEL WA EDESDHSERZRELE T .

. BIFED1608(1.6X0.8X0.55mm)Z=RAELE U,

. FYITTU—Y—ICLBBEHYIVNIRETY,

. EEBERE(ICEUCDEREEWNIEES CI LT 7 54 X VN DEEEC T,

. FATETHEEIE, 260C 108 Z+2ICEEL, V70— BEBEEDVFNCHRIGLE T,
. KVARINYU—X, SN S<ESHABROEEISELTVET,

. Usable on high-speed signal lines

. Low capacitance (size 1608: 0.08pF typ.)

. Large ESD endurance and high insulation resistance

. No polarity. Protection of circuit against ESD from both directions

. Ultra-small size : 1608 (1.6 X 0.8 X 0.55 mm)

. Suitable for automatic mounting by chip placer

. Precise dimensions allows high-density mounting and symmetrical construction of

terminal provide “Self-Alignment”.

. Resistance to soldering heat : Reflow or flow soldering 10 seconds at 260°C
. Due to its high reliability, KVA N series are suitable for circuit designs for

automotive.

O 7E#8 / CHARACTERISTICS

1HH TEAE
Item Ratings
-8

{ERBE —40~+125C
Category Temperature Range
EREE
Rated Voltage 24VDC
NA—EE
Trigger Voltage 1000V max. (650V typ.)
I5 T EE
Clamp Voltage 200V max. (100V typ.)
HERE
Capacitance 0.2pF max. (0.08pF typ.)
U—IB 1nA max. GEIEEE / measuring voltage:6V)
Leakage Current T




WHIOJISERICE D TDTER Notifications for use.

1. BHyOJ OZHABR. FPELLEETIENHDFT .

Specifications are subject to change without prior notifications.

2. Hhy0JICRHIN TV REREER. SELFETHD. Tt HEPORZHSENTBLFIOT.
CERICHOTIE EXEENBHEVLEH B D L RO CHERZEHEVLELET

This catalog is designed for provideing general information. Please inquire with our sales department to
confirm specifications prior to use.

3. 7IVT—vav A RGIR—MtEEA BFEHREEERS [JEITAD
Application guide
Oy HIIVFTUY  BFHGERABEESY VY IVEFRER IV T VY DRE7 TV —3~ (RCR-2368C)

Tantalum Capacitor Safety application guide for fixed tantalum electrolytic capacitors with solid electrolyte for use
in electronic equipment (RCR-2368C)

OT«VALAOVFUY [ BFREABETISAFVI T« ALERLOFEEIESARSAY
Film Capacitor "EFRBRABEETISAFVvIT«IVLAIVFIHDRET TV —Yav 4R (RCR-2350D)
Safety Application Guide for fixed plastic film capacitors for use in electronic
equipment (RCR-2350D)

OCIXRERT BR-ETFRSGEAERE1—ZXD0RE7 TV —3> (/K (RCR-4800)
Circuit Protection Safety application Guide on fuse for use in electronic and electrical equipments (RCR-4800)
Components

4, SH#MAESCOVTIE, BRIBLCHBRVESDELEEV. S lHy0Y . FiliERZAELTEDbET,

Please inquire with our sales department about details. We provide detail catalog and engineering date.

A3 -T 15 T561-8558 KIRFEFESHMmTmMEI3-5-3 TEL(06)6332-0871-FAX(06)6331-1386
RHAEZ T101-0054 FHRETFRAHEXHEIREI1TE10HE 1S YU5EILAF TEL(03)3295-8800-FAX(03)3295-4213
TEEHAEZE T446-0074 BHETHMAVILEI—AAKRSE 105 EiBLEIL3F TEL(0566)77-3211-FAX(0566)77-1870
mHEAE % T561-8568 XKirFF=HmTBI3T B5&i35S TEL(06)6332-0883-FAX(06)6332-0920
B 9 E ¥ T561-8558 KMrFFESHMHTAEIST B5HF3S TEL(06)6332-0883-FAX(06)6332-0920
K—LR—=JURL https://www.ncc-matsuo.co.jp/
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