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New Concepts in Capacitors SINCE 1949

Y713V 5F Y / TANTALUM CAPACITORS
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RECOMMENDED APPLICATIONS, ec.

PAGE

Computer & peripheral use
Communication

Digital AV systems

Power electronics

---------------------------- 267 @ 1 2.5~50VDC 11
| RERBEISEEES 0.047~680uF
| Convetional Structure-Standard —55~+125 = T e
' (S h==yi-2
. AEC-Q200HLS, 4~35VDC A~Ea=sA
| AEC-Q200 Compliant 267N - 0.1~220uF (/ \T*'rq 7ﬁ'iél~ﬁlé:ﬂ§ 12
T s e T T T T % S&4
D FEYATLERE o67P _ 4~50VDC _B5~112 E;fﬁ%‘fggw x
. For Space System Equipment 0.1~100pF 55 S LCDA :
Vimrggm ey T GABCR Y S
| SRS ~ B _
! High Reliability 271N @ 05 4~35VDC _55~1150 | Suitable for surface mounting & 12
v ! ) 0.1~68uF high density packaging
1 _ Withstanding High Temperature Comguter & peripheral use
| EEeWmT)—b1—-XIANE 6.3~50VDC i
' i 279 ‘ : Video camera 13
+ LEAD FREE Built-in Fuse 0.15~330uF Automotive electronics
b= wEEen T LCD display
R 4~50VDC Mobile phone
! Ultra Low ESR 281 @ a7~a700F | TS HI2 13
| TEE@EE 2~35VDC
E Original Face-down Terminals 251 0.47~330uF 14
| BEESR-WEMEHTF HEEER, 705757, By —
E Ultra Low ESR Capacitors ] é\é%%ﬁ’ F‘J;t:\?yf);%‘/%\DC/
H ; ; ALIN=4, —%ED &
| which uses Conductive Polymer TeA ‘ 2.5~10VDC Mobilgphone, Digi:tLaI camer;;—, Ierigh— 15
! 22~680uF performance game equipment,
H Personal computer, Digital TV
! set, DC/DC converter, Regulator
[ —55~+105 | peripherals, etc.
! BEESR-EBHESAT TE B EST N A —T(FT
| B LAy ARSI — LR, 5
! Ultra Low ESR Capacitors TcB 2.5~10VDC BT IR, TOANAAT & 16
' 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, etc.
BRI —ANAFTY—) IMFIYAT LR REDEEEE
Hermetic / Metal case 1(M) 6.3~100V =Ly SN - =
B EEBREMN R 0.1~330uF e =
=i 111 m e x
Excellent Stability & High XA
Reliability 0.5(N) 63~7T5V | o L io5 | BEYREEISHICALE
0.1~330uF Basic & most reliable tantalum
cagaci'ﬁ)rs support hi-tec systems
i e atellite
L HREEDU-X Aircralﬂ
1 Extended Capacitance Series 6.3~50V Communication
: 12 | — G| W 1.5~1000yF Other industrial use #
! Possible automatic insertion
ETTHE?B‘_J?‘_’ Egi%ﬁc:iﬁﬁg@é
poxy Dipping BRA EXRESRH
1M 3.15~50V .
: 204 = ) 5( (,\i) 0.1~470uF —55~+125 | Suitable for automatic insertion *
| ’ : Automotive electronics
1 High Reliability Industrial use
RS E— LR =SmE XA
Epoxy Molding BENE RO PIAE
arEa1—%2H
. BIEHEA
6.3~50V FTIURIAVY AT LA
-E-:i_ﬁqﬁ """""""" 247 1 1.0~47F —55~+125 NT—ILobAz=yZH *
< : Suitable for high density packaging
Built-in Fuse & automatic insertion

HRIBBORERVERNEROLVRIEICOEZEL TR SFHTIPRFIDEERALTHMELESBAVLET,

Please contact us, if the production information that isn’t on this catalog is necessary.
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New Concepts in Capacitors SINCE 1949

Elig{RZE 5T / CIRCUIT PROTECTION COMPONENTS

EAREE {EFR A EE
R aniE AR EARE T OPERATING WR7 TV r—23> - 20O =]
FEATURES TYPE |CONFIGURATION| RATED VOLTAGE | TEMP RANGE RECOMMENDED APPLICATIONS, etc. PAGE
RATED CURRENT ©
Y4/4o0kea—X / MICRO FUSE
747[!2;;1‘(1608, 2012) 24, 32, 50VDC
UL-cULZBTE =
. KAB 0.2~6.3A(1608) 20
Micro Fuse (1608, 2012) I 0.2~5.0A(2012)
UL-cUL Approved i )
~{70e21—X(1608)
UL-cULRRTE 32VDC
Micro Fuse (1608) KABT ﬁ 1.6~6.3A 21
UL-cUL Approved
747Eu:1:§z (1608, 2012) 24, 32, 50VDC
AEC-Q200#E#1L
: KABM 0.5~6.3A(1608) 22
Micro Fuse (1608, 2012) ; 0.5~8.0A(2012)
AEC-Q200 Compliant . )
7’(7[![: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 . ’
<1701 —X(3216)
UL-cULRTE : 24, 32, 50VDC
Micro Fuse (3216) JAE 'w 0.4~3.15A ®
UL-cUL Approved
<170kt 21—X(3216) Smpr T
- SEEREA
UL-cULEBTE 32, 50, 72VDC B o AL |- 3 S ETAE
Micro Fuse (3216) JAG ||4’ 0.5~10A ,?i__ﬂ%ﬁﬁ%%mﬂﬁb 24
UL-cUL Approved C40~t105 | 2RBIERER
~1 C7 812:6-6_‘; HJL<1321 6) . 32 50,72 Suitable for high density packaging & automatic
AEC- AEHL/UL-cULERE : LA insertion
Micro Fuse (3216) JAGN "’ 09561?8 " Portable electronic device use 25
AEC-Q200 Compliant/UL-cUL : Protection of circuits for batteries use
~{70e21—X(3216)
UL-CULRRTE 72VDC
Micro Fuse (3216) JAH y 1.0~12.5A 26
UL-cUL Approved
v{7Akt1—X(3216) ﬁ
UL-cULEBTE &= 32vDC
Micro Fuse (3216) JAHL & 2.0~15.0A 27
UL-cUL Approved
~{70e21—X(3216) B
UL-cULERTE JAJ 60VDC o8
Micro Fuse(3216) & 12.5A,16A
UL-cUL Approved
v170ke21—X(3216) -
UL-cULRRE 7 60VDC
Micro Fuse(3216) JAK & 10~20A 28
UL-cUL Approved
- ——+
47Dl§;ﬁ2(7358, 1173) 35, 60, 84,
UL-cUL=8%E JHC 110VDC 29
Micro Fuse (7358, 1173) W
’ N 30~100A
UL-cUL Approved
ERBE | EREERE
¥R aniE G2 N)H—EBE OPERATING B& - Z0fth =
FEATURES TYPE |CONFIGURATION| RATED VOLTAGE | TEMP RANGE APPLICATIONS, etc. PAGE
TRIGGER ©
Y—I7ITY—I\ / SURG
Y- 7T V—IN (1608) < 24VDC
Surge Absorber (1608) KVA e - . o= 30
g - 1000V max. EERHOLE SN B LB BRIES 10
H—ST7TU—N (1608) ESDM:RICERETT,
AEC-Q200% L5 /1SO 106054 —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

MRBHORBEROEFEROEVRBICOZEL UL SFRTCIPREFVOEEROETHMALEBEVLET,
Please contact us, if the production information that isn’t on this catalog is necessary.
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2LV F7 Y/ FILM CAPACITORS

R
FEATURES

AZFGAZART IV L, T—TH4EE

GaiE
TYPE

JIZ20N
CONFIGURATION

RUIFLYFLIFV—RIT2IWLTYFTIY /

g oK e
F.RLEVEL
%/1000h

EREE
HETE
RATED VOLTAGE
CAPACITANCE

iR EE E6
OPERATING
TEMP RANGE
©

WE7TUsr—>a> - 20| B
RECOMMENDED APPLICATIONS, etc. |PAGE

13<T
Foil Film

WhET 1y
Epoxy Dipping

INEY
Small Size

801

802

il

YLENE SULFIDE FILM

50~200VDC
0.001~0.22uF

50~200VDC
0.00047~0.1uF

i 1 ) 200~600VDC XS
Metallized Film / Tape Wrapping| 431 1 0.015~10yF Suitable for industrial use H
B R —40~+85  f-zmommmmmemmoemmmeoooeo
Small Size B 200~600VDC =/ LB A Vol
431A . . ! D
Excellent Performance 0.1~10uF High pulse by-passing '
BT B E AR TSI AE
poxy Dipping - ¥R BRETER. TOM
B 503 | @@ | osw 05801238\42& —40~+125 | Suitable for automatic insertion 3
4.5.7.53)EyFSmall Size ' ' Automotive electronics, Industrial
4mm, 5mm, 7.5mm Pitch use & Other general purposes
ABSAZIRT IV La,
R BRI ST
zed Fi : BEIEEEA
Metallized Film / Plastic Case F%if&?&ﬁﬁ
E3
ZE/ULRERE A
Copnm T 50~63VDC Egi{i&@%
/N ~ Z0 -
1(M —40~+105 X
Miniature Size 553 ﬁ M) 0.01~1.0uF Suitable for automatic insertion

—40~+125

Automotive electronics
Industrial use

Hi-speed pulse by-passing
Timing & holding circuit
Other general purposes

CAPACITORS

FEZERFTE 2O PR - IR F5 B R AR %
BEIEERA. ZOM

Suitable for precision timing &
holding circuit

Automotive electronics & Other
general purposes

XARBHEDRIBEREREHDOLVRIBICDOEEL TR SFHTINR

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

MATSUO ELECTRIC CO., LTD.
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MATSUO

a5 Y / CAPACITORS

dAVF DO BDIERK
ORDERING INFORMATION FOR CAPACITORS

fil/Ex. 2067 4001 686 M R 720

!‘!‘H HT\Tf\

R ERES
gas || yy-x || THEE sTE e Fakees B
TYPE SERIES VOLTAGE CAPACITANCE TOLERANCE LEAD STYLE | | SPECIAL PRODUCT CODE

BEvOYT«VORT—JF vV VEE
PACKAGING FOR AUTOMATIC MOUNTING

9 F—E>Ji% / Tape dimensions @ U—=)L®DFi% / Reel dimensions
B (mm)
Unit (mm)
®E ) HR EEREETE < AR
Feed hole ¢D Pocket
/ A\/ M / / c ¢ 180X I3 ¢ 330
! A\ o) ran) (180 or ¢ 330)
THR T
[ p e
igngignjngy
5lEH LAM
P1 P2 Po Tape running direction
X1 / Figure 1 X2 / Figure 2
9 Type 251, TCB
=1 / Table 1
e . DEFH /-
Gr—= 2= =Y A4 X W F E P1 P2 Po D Q%fr%y/l?eel (éz;lﬂs;
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*!
+ + + + +
S 50x125 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 3.2%X1.6 ’
%1, 25185005348 R U TCBEI50518 1£300018 /1) — v
Quantity per reel of Type 251 SPECIAL PRODUCT CODE 500 and Type TCB SPECIAL PRODUCT CODE 50 is 3000 (pcs).
@ Type 267M, 267E, 267P, 271N, 279, 281
52 / Table 2
e . aEH /-
F—Ries L S i (4 W F E P1 P2 Po D Qa‘ﬁr%ymeel (éﬂﬂs;
Case code Case size (mm) (mm) (mm) (mm) (mm) (mm) (mm) 5180 330
A 3.2%X1.6 9,000
+ + + =
B 35%28 8.0+0.3 3.5+0.05 1.7540.1 4.0x0.1 2,000 8,000
+
C3 6.0x3.2 5.5+0.05 204005 4.040.1 1.5+8'1 3,000
D3 7.3%X4.4 12.040.3 5.7£0.05 1.540.1 8.040.1 500 2,500
H 7.3X4.4 T 5.7+0.1 T T 1,500
E 7.3X5.8 5.5+0.05 1.75%£0.1 2,000
? Type 267N, TCA
3 / Table 3
- . OF: /J—=Iv
F—2FE | 4—ZHPI R W F E Pi P2 Po ®D Qaﬁr%y/éea (éﬁg
Case code Case size (mm) (mm) (mm) (mm) (mm) (mm) (mm)
¢ 180 ¢330
A 3.2%X1.6 9,000
+ + + P
B 35%28 8.0+0.3 3.5+0.05 175401 4.0x0.1 o 2,000 8.000
2.0+£0.05 4.0+0.1 150
C 6.0x3.2 120403 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

6 MAEATBHRHEXTH
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MATSUO

ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

EiE{RER T DR RDIEN
ORDERING INFORMATION FOR CIRCUIT PROTECTION COMPONENTS

¥/20ka—X / MICRO FUSE
m/ex. KAB 2402 102 NA 29 010
’J H | ‘ | ‘
miEE EREE ERER RESI7 F—ARS TR RS
TYPE | |RATED VOLTAGE | |RATED CURRENT| [PACKAGE TYPE| | CASE CODE| |SPECIAL PRODUCT CODE

H—3777Y—I\ / SURGE ABSORBER

m/ex. KVA 2402 102 NA 29

mmiEE EREE hJA—BE DEMRE T—REH
TYPE | |RATED VOLTAGE| | TRIGGER VOLTAGE | |PACKAGE TYPE| | CASE CODE

BEvO T« IORT—7F¥vUVaEK
PACKAGING FOR AUTOMATIC MOUNTING
v1ro0kea—X.Y—I7JY—I\ / MICRO FUSE, SURGE ABSORBER

9 F—EV % / Tape dimensions 9 U—=)L®DFi% / Reel dimensions
B (mm)
Unit  (mm)
EW AR BEBEaETE < IE AR
Feed hole ¢D Pocket
/ A\/ A)/ A\ / / E ¢ 180X 13 ¢ 330
ST S O— (6180 or $330)
[ F e
gy
BlEH LAM
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, KVA, KVAN
=1 / Table 1
_ . oF J—J
H—2FE | 4—RHPAR W F E P P2 Po ) Qaﬁr%y//éea (éﬁg
Case code Case size (mm) (mm) (mm) (mm) (mm) (mm) (mm)
¢ 180 ¢330
29 1.6%X0.8 -
+ + —_—
31 2.0x1.25 8.0+£0.3 3.5+£0.05 1.75+0.05 4.0+0.1 1.55+0.03 5,000 -
52 3.2%X1.6 1.5+0.1 2,000
2.0+£0.05 4.0+0.1
44E 7.3X5.8 12+0.3 5.5+0.05 1.7540.1 8.0%+0.1 ; 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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) ICEB LI BEREREL LI,
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7. XA T
71.7LE—b
AL FUYDEEEEB LSEBICE, BALEFIBICNDZHEEEZDZPHIC
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723 AT
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EREICT U —LIBALEERIZRL,. 227 HERBLTIMBTEHET
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SNTHY, BREALGERBESIVELEDET,
- RESINE
a) VPS(N—/X—T 1 =X VI E—1> )
EHEREEREOERRCLNMEATEIHET. 22T oI REREERITITIF
FR—RETEAL. RESBREISELET,
BEE240CRITICEY FLTLEE L,
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Y {ER_LD;E=EIE / APPLICATION NOTES FOR TANTA

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 .
b) 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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CACTFUYOmETFETAZ—ETF v 7 §35E81E. TA2—DER ()
EERICHERBLTCESY, BEFICEBEY T TFIvIT2HEICIE. D
BREFDIHTFICHMIAVLIICLTLEEL,

c by hOERP. BA BERVBEEDVELHE. £y NOBREYIZHNXIE
BREI-—RE2I M 5HVTLEEY, BELABEEEPFLEDITEW
TLEEE W,

CACTIYN T a-bETREFRBICEY, ALTUHRTFDEZIDPRENT
PGEPHNET, COBTL MRS EBRIBT 2B Th B ET,

AT UHEEHFARCRICISIAVEIMEULZRETEEREETRELT
{280, BWARDREREERBLA-ILTF VIR, BEBEOLMBLTLE
T,

CBEINBVRETOZERMEEE G, B8 BIETHRELTLZIN,
SRENORESTERINSHEEIE. hEREEToTES L,

Fio, AT UYEABICEET L RERILE TSV,
EMEAHRPTOFERE -T2 JE T BEBEAXDP AT VAR VL
IILTLEZ W, BRTILA)DOREK TOMER LB TS0,

OV TFLHREROLBSSUBIELVBRINTOETOTEEICHZ->TE
EEREMELTMELTLEZ L,

YU TINELTERDICHESAZTLFoHid, MIRERZICERALEVWTEI L,
PTG, BEAZRMRER., EREMHREZAS) ICRELTSYET

15. BAAESFEICOWVWT
BT HMEARREERLELAEAAR I EERELCBUET,
TERICSANELTIE. A—LR—JICTTRER A,

COERALDEBERIRG. BEFIHERRMEERSVEITA) RITD
ETHBREE S 2IVERERI T YDRET TV =23 HAR
(RCR-2368C) £&E (IR -LE L,

ABRAOFME - Bl - BEFIE) ICOEFL TR ERESREN 20,
EHEFEIEABBOEHELEL,
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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?.

(3)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. Ejl}
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FwIHYIYIVAYFT Y / CHIP TANTALUM CAPACITORS

MATSUO

AN T DORERIE, NETREGUAPBILVIREER (-55CH5+125C., miBlICL->TIE +150°C) ICh7zoT
RELBTIFEERLTVWAIETT, BFHBmD/N L. S LICHISBEERAREN=—XIICAT. Fy7217
EROICmiEERRE, /B R, SHEE. B4R L XABREENHBBETEILTVET,

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.

279
PB7Y—
b2 —ZXANE G {

Lead free
Built in Fuse

P13

Circuit Protection Series

| SfEE X |

(FE®E B E )X

1005~3216H%1 X

Face-down Terminal Structure

Ultra Miniature Series
1005~3216 size

251
TEBEST

/AL

Face-down
Terminal Structure
Ultra Miniature

P.14
Standard & Extended
Capacitors Series
267M 267E
1EHES HLER &R
Standard Extend
Series Series
P.11 P.11

High Performance Series & High Reliability Series

271N
=fEFEA
ST

High Temperature
Resistance

P.12

267N
BHHEA
=iEfEm
(AEC-Q200%EHL )
High Reliability
for Automotive
(AEC-Q200)
P.12

MAEATBHRHEXTH

281
BIKESRS®

Ultra
Low ESR

P.13

HBEESRYU—X

Ultra Low ESR Series

267P
FHFEEA

=M
(JAXAZBTES : CWS11)
For Space

Developments
(JAXA certified: CWS11)

| BEMESTFIU-X|
Conductive Polymer Series

TCB

TEEEZAT
/2 EBIEESRMm

Face-down
Terminal Structure
Ultra Miniature
Ultra Low ESR

P.16

BEMEHT

A 2T Y

Tantalum Capacitors
with Conductive Polymer

TCA

TEREBHEEAT
HBIXESRM®&

Conventional
Terminal Structure
Ultra Low ESR

P.15




YHIAV5 Y / TANTALUM CAPACITORS

RoHSIERH G

Type 267

IZNBUKBE / Small Size, High Capacitance

s $© O

O 9z % / DIMENSIONS

SEEITU—
RoHS COMPLIANT / LEAD FREE

mm
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2 44K / FEATURES

1. 3.2LX1.6(W)EEAELIEVU—ZRTT,

2. FyIIU—Y—ICLBPBEYVVNIRBEFEETT .

3. BEEEREICEUCTERESHMEBBESD). RIFEILIT7 514 XN ZBL
F9,

4. [FAFETHEEF260TC, 108 EEmELY 70— BB EOVFNCHRETEET,

5. 267BCIHMERESRYU—XEmH'HDFEYT . CDIYU—X(F.DC/DCAVIN—F AL vF
VOBR.\VIAVEEREDTY T IVERBIEND Z—XICHMZ I DIchICHFERL
Flreo

[Ar—Z / Case Al [Br—X / Case Bl 6. 267EVU—XTl. EOICHEBEEZIERL. B— —R YA XTHEMWREKXIRIC
L w w Py IVtLELL.
T T 1. Small size: A case 3.2 X 1.6mm
k A =] 2 . Suitable for surface mounting
3. Dimensional accuracy and symmetrical terminal structure suitable for high-density
Py P2 P [Ds, H7 XV\; Case Ds, H] [Co, E7 Z\/(/ Case Ca, Bl mounting ensures “Self-Alignment”.
I T 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
c T T in high ripple current applications such as DC/DC converter, switching regulator,
I T :]:l: personal computer, etc.
6 . 267E series has increased capacitance. Its volume efficiency is greatly improved
T—2R55| EIARS || " + + ) compared to the same case size of M series.
Y e L+0.2{W£0.2|T+0.2|P1£0.2 P2 min.|C£0.1
A 3216 | 32 | 16 | 16 | 075 | 14 | 1.2 9 %E#& / CHARACTERISTICS
B 3528 35 | 28 | 19 | 08 [ 15 | 22 =] T ez
Cs 6032 60 | 32 [ 25 | 1.3 [ 30 | 22 [tem Ratings Remarks
Ds 7343 | 73 | 44 | 28 | 13 | 40 | 24 e 85°C. EREEENN 1000h, MEBIEH0.50/V
H 7343H 73 | 44 | 44 1.3 | 40 | 24 R R K A 1% / 1000h |85°C, rated voltage, 1000 hrs
E 7257 7.3 5.8 35 1.3 4.0 3.5 Failure Rate Level ° o ) ; ’
circuit resistance of 0.5Q/V
2267M ERERE-MEBEBEINIS—AYIX H7rdVREEHE (ERBEEHHE) 55~ +125C 85 C4#B2 55 B IBRBEICTER
267M STANDARD RATING Category Temperature Range (125 CIcH U\ T2/3XEREE)
R.V.(VDC) EWREBE (EREEFARDRE) . 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 ik
0.068 EIREE 2.5~50VDC
0.1 A A Rated Voltage
0.15 A A B HERES
02> AT B f;;;i e 0.047~680yF
0.33 A | B —
0.47 A [AB][B.Cs HERENRAE +10% (K).
0.68 A A B Ca Capacitance Tolerance +20% (M)
1.0 A A B Cs
1.5 A A B B, C3[Cs, D
25 AT A 5T B T 6T By 9 AsRDIERL / ORDERING INFORMATION
3.3 A A B B Cs |Cs, D3] D
i ] 2 E T8 TG [ o lGnl 267 M 3502 106 K R 720
6.8 B B Cs | Ca [C3 D3| D3 miEg YU-X EREE BERE HERENEE FAREES HRRES
10 B B Ca Ca Cs Ds |Ds3 E TYPE SERIES RATED CAPACITANCE CAPACITANCE STYLE OF SPECIAL
15 B C3 Cs Cs D3 D3 E VOLTAGE TOLERANCE REELED PACKAGE PF{COODSJECT
22 Co | Cs | Co [ Ds [ Ds [ E | H - / / S
33 Cs Cs D3 D3 E H e o= I [ e
47 Cs D3 D3 E E e G WeEr | wEaE Wass BRINEE v | & ot
68 Ds Ds E H E h:larking Rated l\:larking gapacitari I\Zarking Capacitance UARA = Gnocc
100 D3 HE E voltage tolerance Reel size| Code | notation
150 E E 2501 | 25V 473 |0.047uF K +10% q O -
220 E 4001 4V 683 |0.068uF M +20% 180 Feed hole : —
S — . 6301 | 6.3V 104_| 0.1yF ¢ NELE
9 267E EREBEE-BEBENI—AY,X 1002 | 10v 154 | 0.150F Feed hole © +
267E STANDARD RATING 1602 | 16V 224 | 0.22uF N | EYR -
R.V.(VDC) 2002 20V 334 | 0.33uF 330 Feed hole : —
Cap. () 25 4 6.3 10 16 | 20 | 25 | 35 | 50 2500 25V 474 | 047F ¢ o [EoR
0.22 A 3502 35V 684 | 0.68uF Feed hole : +
0.33 5002 | 50V 105 | 1.0pF
0.47 155 | 1.54F
01'%8 % ﬁ B 225 | 2.2uF
15 A A]A 335 | 3.3uF
2.2 A A A |A B| Cs 475 4.7uF
3.3 A A A |AB| B 685 6.8uF
4.7 A A A [AB|AB D3 106 10pF
6.8 A A A _[ABIAB[ B [Cs 56 | 15,F
10 A A A, B |[AB| B |BCs| Cs 226 220F
15 A A | AB|ABI AB|Cs|CslDs s
22 A | AB [ AB][AB [BCs| Cs|CsDs] D 336 | 38uF
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|BCsDs[C3D3| H 107 100pF
100 A, B [A B, C3|ABCsD03({B C3D3[D3, H| H H 157 150pF
150 B A,B,C3,D3| B, Cs, D3 | C3, D3, H 227 22007
220 | B,Cs |B,C3,D3[Cs D3 H|CsDsH -
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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Tvoe 2 6 7 N RoHSEEAHIES E247U— AEC-Q200%H
yp RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT

I\BY« KZFE / Small Size, High Capacitance

e © P
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2 44K / FEATURES

—_

. ECU.BS. I7/)\vOFEDEHEEFHENDAZRISELCVET,
. AEC-Q200##LRETY,

. Suitable for automotive electronics, such as Engine Control Units, ABS, Air Bags,

and etc.

. AEC-Q200 compliant.

O S¥fz<i& / DIMENSIONS mm - i
2 267N ERERE-FEZFENIr—AY4X
[A4r—Z / Case Al [B4—XZ / Case B] 267N STANDARD RATING
L w
w ATV 4 6.3 10 16 20 25 35
Cap. (uF)
0.1 A
-
lT 0.15 A
0.22 A
Pi P2 P [D#—Z / Case D] ~ [C4#—X / Case C] 0.33 A
W 0.47 A A B
] 1 0.68 A A A B
c lT IT 1 A A A A B
15 A A A B A B
— I :l:l: 2.2 A A B A B B, C
3.3 A A B A B B B,C
r—258| EIARS . 47 A A A B A B B.C C
Case code| EIA code |L£0-2|W0.2|T+0.2|P1£0.2|P2 min. | C£0.1 o8 i A A B 2B 5C 2 <5
A 3216 32 [ 16 | 16 | 075 | 14 [ 1.2 10 A A B A B A B B, C C.D
B 3528 35 | 28 | 1.9 | 08 | 15 [ 22 15 A A B A B A B, C C c
c 6032 60 | 32 | 25 | 1.3 | 30 | 22 22 B A B A, B, C B C.D D
D 7343 73 | 44 | 28 | 13 | 40 | 24 33 B A B B B,C,D D
47 B B, D C,D
9 5E#% / CHARACTERISTICS 58 D c
158 E& i 100 B c D
Iltem Ratings Remarks 150 C D
220 D

H7FIV)BEGH(EREEKE)| —55~ |85CEEBAMRERERSEICTER
Category Temperature Range +125C |(125CICH\T2/3XEIRERE)

- — To be used at derated voltage
ERRE (ERBIERAREER) | | g5 |when temperature exceeds 85C

Rated Temperature (at 1257, 2/3 reted voltage)
EAREE -

Rated Voltage 4~35VDC

HERE -

Capacitance 0.1~220uF

HERENAE +£10%(K).

Capacitance Tolerance +20% (M)

RoHS#ESMME S sU—
Type 27 1 N RoHS COMPLIANT / LEAD FREE

EISHE. B2k / High Reliability, Withstanding High Temperature

s o O

227N EHEE-BESEENIr—IAVsX
271N STANDARD RATING

9 $¥R / FEATURES

R.V.(VDC)
Cap. (UF) 4 6.3 10 16 20 25 85

0.1

0.15

0.22

0.33

0.47 A

0.68 A

47 D3

MAEATBHRHEXTH

1.

27 INIE. SHES V5 IVI\OY —E0OMHFREEN R T BETEOWRICK O TR
LUfcamizims/U—X T, 21126 78 [FAEMEEE260TH 5330 T. &
EFEEEHEIF125TCTHh5 150C (BEEFE) NEEHSNTVET,

. MHEMAE 85C 85%R.H. 1000 ZEHELE T .
. BEEIVIVIL—LADECU, A/TEDSVEREZEKRENDARISELCVET,

. 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
of continuous usage was improved 125°C to 150°C with specified voltage derating.

. Moisture resistance: 85°C 85% R.H. 1000h
. This type is especially suitable for ECU (Electronics Control Unit), Automatic

Transmission and others in engine room as required high reliability.

O XE#& / CHARACTERISTICS

HE TER 5%
Iltem Ratings Remarks

105°C. EAREEFIAN  1000n, EEEIEA0.5Q/V

Tk HE
oK 0.5%/1000n  |85C, rated voltage, 1000 hrs,

Failure Rate Level

circuit resistance of 0.5Q/V

7B (AR ) . [105CEBA BB RERBEC B
Category Temperature Range —55~+1507C | (125C:23/27x R EIE. 150C:2/3X EHEE)

To be used at derated voltage when

EREE (EREEFEARERE) +105C temperature exceeds 1057 (125°C:23/27x

Rated Temperature reted voltage, 150°C:2/3xreted voltage)
EAREE

Rated Voltage 4~35VDC

HERE

Capacitance 0.1~68yF

HERENDE +10% (K).

Capacitance Tolerance +20% (M)
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MATSUO
YFIVAVFT VY / TANTALUM CAPACITORS
Tvbe 279 ROHSESHES =etTU— 9 74§ / CHARACTERISTICS
yp RoHS COMPLIANT / LEAD FREE ER TS 5
N o ltem Ratings Remarks
Ea1—XPMR / Builtin Fuse P 85C. EREEFN 1000n. MHIERO.50/V

1% / 1000h |85°C, rated voltage, 1000 hrs,

Failure Rate Level circuit resistance of 0.5Q/V

H7IVEEEE (EREEHEH) —55~4+125C |85 CZ#ASHE BB SEICTER
Category Temperature Range (125CICHWT2/3XFEIREBE)
EREEFHREEE . To be used at derated voltage when temperature
Reted Tempeﬁzgr/e +85C exceeds 857 (at 125°C, 2/3 reted voltage)

EHREE ~
Rated Voltage 6.3~50VDC

el E=1

" BOE —
0 EREE-FRESENI—AYrX Capacnance 0.15~330uF
STANDARD RATING HERENAE +10% (K).
RV.(VDC) Capacitance Tolerance +20% (M)
== &3 10 16 20 25 85 50 S
Cap. (uF) SR 5A 5secll T
8;2 E Fusing Characteristics Les%tsré%r;r?démp,
0.33 B )
8-;; - g Bsz 0 ba—XiBkEf§lE / FUSING CHARACTERISTICS
3
1.0 B B, C3 Cs Type 279M 35VDC-1uF B-case Sample : 10pcs
15 B B Cs [Ca. Ds 1000
2.2 B B Cs Cs D3
3.3 B B B Cs Cs, D3 D3
47 B B B Cs Cs Ds H 100
6.8 B B Ca Cs [Cs, D3| D3, E @
10 B B,C3 | B,C3 |C3 D3|C3 D3| HE =3
15 Cs [B,Cs3,D3|B, C3,D3|Cs, D3|Cs D3, E[ H, E m< 10
22 B, Ca [C3, D3[Cs, D3| D3, E [D3, H, E 2
33 Cs [CsDs| D3 E | HE B \
47 Cs, D3|C3, D3, E|D3, H,E| H e
68 |Cs Da|DasH.E| E I3 I
100 |Ds, H,E| D3, E H H LT
150 D3 | D3, H o 01
220 Ds, H H
330 H
F—TEE. BRICEROT —ZY 1 I HBERIL BRI (ESRE) FEEVET, 0.01
ESR: F{fE 5 0 1 2 3 4 5 6
If there are some different cases in same values, ESR (Equivalent Series &t / Fusing current (A)
Resistance) varies.
9 %K / FEATURES
1. BEROEBE. a—XHAURE, BNENFHIT 24— T /HEIBETI . 1 . Built-in fuse functions to melt under large current and inhibit burning and
2. B VE—IVROEDOER T 1)Ly —PEBERBIEELERD ./ 1 X\ )\2E smoking from capacitor. ] )
DEEISELTVET, 2 . This type is suitable for filtering of power supply with low impedance
3. [FARETIHEEIZ260T 108 =R LU TO—. 280V FNcHEmTE circuit and by-passing of random noise of source line in ultra high speed
: - N < < logical circuit.
EX:I ’ o )
N I = R 3. Soldering: 260°C for 10 seconds by reflow or flow soldering
4. 3528014 X~7343H.7257 A XX TDIZEDSA VF v IHHHFET . 4 . A large size lineup from 3528 to 7343H and 7257
Type 2 8 1 ROHSHESHIGE S2hTU— 9 & / FEATURES
FoHS COMPLIANT / LEAD FREE |- YTl Y S REBR O BB T
2. BEEREGEUCTERESITEBES D). E&S‘UHZ)LJ) SAXUNZEBL
#2{EESR / Ultra Low ESR gg—o
3. [FALMEVEIF260T. 108 & mELU 70— BTV FNCHMILTEFRT,
4. BNIESREMEICKD . HRCPU. R vF I LFa1L—%.DC/DCOAVIN—5EDH

BERMEEEICELCVET,

1 . Suitable for surface mounting
2 . Precise dimensions allows high density packagmg Symmetrlcal 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 EREE-PMEBENI—AYIX 9 748 / CHARACTERISTICS
R?‘(I;ﬁl\)lDARD RATING &EH Ty "z
C.a;‘) (HF)C 4 6.3 10 16 20 25 35 50 Item Ratings Remarks
4‘7 D3 Hrfs R ok e 85°C. EASEEFIAN  1000h, EF&EH0.50/V
6.8 D3 Fail R_'_t Level 1%/1000h |85, rated voltage, 1000 hrs,
10 Ds a allure hate Leve circuit resistance of 0.5Q/V
15 D H =18 N=| . s e N
53 5 oA R H7AVEREE RAREER)| oo | o0 (85018 3B A RERBEC T
55 bs oo Al H Category Temperature Range (125CICHWT2/3XEREE)
47 Ds |'Ds H| H R (R BT EESSEE) . To be used at deratedc voltage when temperature
68 Ds |'Ds Al H " Rated Temperature +85C exceeds 85C (at 125°C, 2/3 reted voltage)
100 D3 |*D3, H|[*D3, H| *H Jraya—
150 [*Ds, H|*Ds, H|"Da, *H TEASBIE 4~50VDC
220 *D3, H|*D3, *H| *H Rated Voltage
330 |*Ds, *H| *H B
470 H HESE 4.7~470uF
530 Capacitance
1000 HERENEE +10% (K) .
“EN$281ERY EENI281MBYERLTVE T, Capacitance Tolerance +20% (M)

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

MATSUO ELECTRIC CO., LTD.
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Type 251

RoHS#E R i
RoHS COMPLIANT / LEAD FREE

SEEITU—

VB TEE®IEE / Ultra Miniature with Original Face-down Terminals

New Concepts in Capacitors SINCE 1949
MATSUO

2 44K / FEATURES

1. TEEEEEERATDCECKID mFLFFRUAEE TS Y/RIEZRET TEDR
SHERRD/NELEEDOE T REERZEIERIEEL 1/2~1/3[0\ELTHTEHTTHE
[CEDFE T,

2. 1005~3216Y4 XICT0.47~330uFDILVWEEEHHE(ICHHLTVET,

3. DVC.DSC.PCMCIAA—REED/NUEFHEN U HERE-PHSIEEDEkAEE

EHEEBRNOREICRECY .

. ARBOMT—A(FTEEEY(71608). Sy —A(TEEBS 1 72012) (3 JEITA

BF T\ A AER VI —REREBRERHECLDERMTI

1. Using the face-down terminal structure makes it possible to design the land

9 54Az1iE / DIMENSIONS mm
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
e — 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 =7 T T DVC, DSC and PCMCIA cards, and high-function compact portable devices, such
P P P as mobile phones and PHS.
%}éf@ 4 . Case M (face-down terminal type 1608) and case S (face-down terminal type
L J j 2012) of this type are listed in the Surface Mounting Device-Outline Registration
System of Electronic Device Registration Center of JEITA.
C
A 9 7E4& / CHARACTERISTICS
HH TEAE 5%
[E e ] ltem Ratings Remarks
;**fé” / Z\"_‘EDAR; PRODUCTS P 85C. TRBEEIN 10000, EMRER050/V
-5 |EARS | =m&c | e o aiillma . . 1%/1000h  |85°C, rated voltage, 1000 hrs,
e i gumbr Mam)é'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 HFIVRESE(EREEHE) | 55~ 41251 85 C%iBA %5 &I BN EE - (M
09M | 1608 [ 0.9 | 1.6 [0.85[ 0.8 | 05 [ 065 0.7 Category Temperature Range 41 2b5 C“f?ém{%xinﬁf)
: p—— 0 be used at derated voltage when
:gi gg}g 1 2 :2%(2) 11'265 1 1 82 1 gg ?g EARE (EREERARSRE) +85C temperature exceeds 85°C (at 125C, 2/3
: : : : : : : Rated Temperature reted voltage)
[&#s& /LOW PROFILE PRODUCTS] EIREE
= 2~35VDC
r-28E|EAfES | HaE Rated Voltage
max, |L+0.1|W=£0.1|T=0.1|P1£0.1|P2+0.1|C%0.1 prn———
Case code | EIA code | Vax Height HERE
: 0.47~330uF
108 2012 1.0 20 | 125 09 05 [ 1.05] 09 Capacitance
10A [ 3216 | 1.0 32 [ 16 [ 09 | 08 [165] 1.2 HEREAE +10% (K),
Capacitance Tolerance +20% (M
[45%& /CUSTOM PRODUCTS] pact (M)
=0 =)= 0= == == = "
7oA EAES | BBEE | Lol 0 1 T20.1 Pt [Patoi|cxo O BRmEREE-BESENS—AYIX
Case code | EIA code | Max.Height RV.(VDC)
09S | 2012 | 09 | 20 |125] 0.8 | 05 | 1.05| 09 Can. PN 2 | 25| 3 4 |63 | 8 | 10 | 16 | 20 | 25 | 35
13S 2012 1.3 20 |125| 1.2 05 [ 1.05]| 09 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] 12 4.7 10A
6.8 10S
[##%5008/SPECIAL PRODUCT CODE 500 PRODUCTS] ]g 105] 108
r-2@5 | ENES | BEEE |\ oo 0o |10 1lpirod oo los 22 108 10S
Case code | EIA code | yiamiignt| = 0 | 0 |1 01 |P1E01|Pex0.11C2007 33 10S 108,104
09M | 1608 | 09 | 1.6 |085] 08 | 05 | 0.75 | 0.65 gg ]82 ‘ﬂsé‘/g’* 105,104
10M 1608 1.0 16 | 085 | 09 05 | 0.75 | 0.65 100 105 105.10A] 10A
“HIRE00&IE. LT EEWSTEDTEAEN EREGYET, 150 10A | 10A
1. Dimensional Tolerance of SPECIAL PRODUCT CODE 500 is as above. 220 10A
ERRICLS T BREDESTENREVET, 330
HBICOVWTI R RUTER—ER] S8BT, - R
2. Product heigh is difference depending on the description. o ﬁﬁﬁiﬁ%&'ﬁggggqy—zv{z
Please refer to “CATALOG NUMBER AND RATING” for details. R.V.(VDC)
N R W 2 25 8 4 6.3 8 10 16 20 25 85
O MERTHREE-HESERNT—AY,X 2 s
R.V.(VDC) 22 13A
E) 2 |25| 3 4 163[10| 16|20 |25 | 35 33 138
0.47 06U, 09v| O9M 47 13S
0.68 68 13A
1.0 06U [06U,0M] O9M | 12S [ 12S | 128 100 09S | 13S | 13A
1.5 06U,0M[ 09M [ 12S [ 12S 150 13S
2.2 06U 05U 09 06U, 090] O9M | 128 12A 200 135,098,
3.3 09U, 125] 09M 12A[12A . 13A
47  |osU 06 094 O9M | o | 0OM
6.8 09M [09M | 09M | 125 0 MBEOOmEBBE-MBERENIr—AY1X
10 06U | 06U 06U, 09M] O9M |09V, 128| 128 RV.(VDC)
15 06U [09M [O9M 09, 128 C : ) 25 3 4 6.3 8 10 16 | 20 | 25 | 35
22 06U 06U, 09w 09w, 123| 12S &Il
33 09M [09N.125] 12A 22 10M
47 09N 125[12S [12A 33 06y
68 125 [12S 47 10M
100 125 12S [12A 68
150 125 12A 100 10M 09M,10M
220 12S 125124] 12A 220 09s | 108
330 12A

MAEATBHRHEXTH



BEMSSFIYT VY /CAPACITORS WITH CONDUCTIVE POLYMER

RoHS{ERMbE SRHIU—
TypeTCA RoHS COMPLIANT / LEAD FREE

BEMSSFFYIORIVIIVERERIVTIY

Tantalum Solid Electrolytic Capacitors with Conductive Polymer

O S4Hs~TiE / DIMENSIONS mm

[A4r—X / Case Al
W

[B4—2X / Case B]
W

[C#—Z / Case C] [D4—X / Case D]
W W

Pi, P2 P1

7— 25| EIAGES

Ceme gaskl| EIA eanl L+0.2|W*0.2|T%£0.2|{P1£0.2 |P2 min.|C£0.1

A 3216 3.2 1.6 1.6 | 0.75 1.4 1.2
B 3528 3.5 2.8 1.9 0.8 1.5 2.2
C 6032 6.0 3.2 2.5 1.3 3.0 2.2
D 7343 7.3 4.4 2.8 1.3 4.0 2.4

O EREE-PMESERr—AY, X / STANDARD RATING

BV.UD0 55 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)

( )ADHFIE ESRIMIETE (B AME. at 100kHz) 2R, [BAIMO]
The parenthesized values show ESR.
(maximum values in mQ at 100kHz)

New Concepts in Capacitors SINCE 1949
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2 44K / FEATURES

1. BESR.( &1 VE—5 VX
IR ICEEES D FERAT DT EICKD. KDOEVEHET RN (ESR) (R E—
SV 2AERBUER U TRV T IVERZEREL T DI LN TES M. SRIRMEETD./
A AREICRETT

2. BEREMX
ESRDBEKFMENNEL, —55C~105CECRELICEERFETT .

3. KRB
BMETSIyIIVT VY. PIVZERIVT VY ICHRN TN TRBEENR/SNE T,

4. HERE
A—DYa—MERICOEEERN FORRICIDEE. EANLIKL BLREMZE
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.

9 E#g / CHARACTERISTICS

1HHE TER e

Item Ratings Remarks
85°C. EIREEFNHM 1000n, EEKEH0.5Q/V
85°C, rated voltage, 1000 hrs,
circuit resistance of 0.5Q/V
85 CEMBASGAIIERELICTER
To be used at derated voltage when
temperature exceeds 85°C

R K A

Failure Rate Level
HFIVREHE (EREEHEE)
Category Temperature Range
EREE (EREEFEARERE)

1% / 1000h

—55~+105C

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

Rated Voltage 10VDC

HERE "

Capacitance 22~680uF

TR B2 Sh U

HERENAE +20% (M)

Capacitance Tolerance

O F2R&MIERE / ORDERING INFORMATION

TCA 6301 336 M R A 0180
REE THREE HESE  PESENSE  WRES s—2@S  ESREMO)
TYPE RATED CAPACITANCE CAPACITANCE STYLE OF CASE SIZE ESR(mQ)
VOLTAGE TOLERANCE ~ REELED PACKAGE
e / | S \
o — | EIRE o — s | | pee— |REFRE|| V- | & 50K | EIARES
mas| TG || mean wawR | \wes SUET ) 0\ RE | amode ||"ome |t
voltage folerance | |Reel size| Code | notation code code
2501 2.5V 226 22uF M +20% »180 | R VT — A 3216
4001 4v 336 33uF Feed hole : — B 3528
6301 6.3V 476 47uF $330 | N VR — C 6032
1002 10V 686 68uF Feed hole * — D 7343
107 | 100uF
157 150uF
227 220uF
337 330pF
477 470uF
687 680uF

MATSUO ELECTRIC CO., LTD.
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Tvoe I ‘ :B ROHSHESHIGE SR TU—
yp RoHS COMPLIANT / LEAD FREE

THEEEE

BN FFYIORIVIIVEGERIVFTIY

Face-down Terminal Structure

Tantalum Solid Electrolytic Capacitors with Conductive Polymer

O Mz Ti% / DIMENSIONS mm

N

[#Z#,%/STNDARD PRODUCTS]
r-222| EARS | BEE

+ + + + + +

Grseerin| B @ Mamé'ight L+0.1|W+0.1|T£0.1|P1£0.1|P2£0.1|C=£0.1
06U 1005 0.6 [105+005]055+0.05/055£005| 0.3 | 0.45 | 0.4
09M 1608 0.9 16 | 0.85]| 0.8 0.5 | 065 | 0.7
12S 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-2i2| EARe | BESS
Cove | EI coe || ZE0-1 01| T£0-1|P10.1 P20 C20.1

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

[4%&/CUSTOM PRODUCTS] [#4508:/SPECIFICATION NUMBER 08 PRODUCTS]

New Concepts in Capacitors SINCE 1949
MATSUO

2 44K / FEATURES

1. EESR.( &1 VE—5 VX
IR ICEEES D FZERT DT EICKD. KDOEVEMETEH (ESR) ARV E—
SV 2AERBUER U FBUTIVERZERELT DI LN TES M. SRIRMHEESHTD./
A AREICRETT,

2. BEREMX
ESRDBEKFMENNEL, —55C~105CECRELICRERFIETT .

3. BI\BE-ARE
THEREEZRATDTEICIDIFFEFFRUREE TS YRTEZRETED
SHERRD/NEALEEDOE T REEBZEIERBEL 1/2~1/3[0\E LI DT E=ZTTHEIC
LEFELIZ,

4. He
A—DYa—MERICOEFE RN FORRICKDEE. FANLICLLL BLREYZE
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.

9 & / CHARACTERISTICS

1HE ER fiaZ
Item Ratings Remarks

7-2@5| EARS | BERE | 0 lpitot oot
Srsawres| B @ Maméight L+0.1{W%0.1{T£0.1|P1£0.1{P2%0.1|{C£0.1

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

[#31&508/SPECIAL PRODUCT CODE 50 PRODUCTS]

85°C. EHREBEENM 1000, EIEH0.5Q/V
85°C, rated voltage, 1000 hrs,
circuit resistance of 0.5Q/V

ik

()
Failure Rate Level 1% /:1000n

HFIVRESE(EREEHE) | 55~+105¢C |85 CEBADHEIRERBEICTHEA
Category Temperature Range To be used at derated voltage when

r-25%| EIA | BESE | L0,
: 2| T+ + + +

Gt ek Maméight Lg% |W ™59 |T£0.1|P1£0.1|P2£0.1|C£0.07
10M 1608 1.0 16 1085 | 09 0.5 | 0.75 | 0.65
128 2012 1.2 20 [125] 1.1 0.5 | 1.15 | 0.90

FRE0MIE. LT EEWTEDTEAZEN LREGVET,

MIROBRNDTEIRBEE65CTT,

Dimensional Tolerance of Specification Number 50 is as above.

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

O EREE-BMETERNI—AY, X / STANDARD RATING

[fE% ]

R.V.(VDC)

Con. () 25 4 6.3 10

06U (500)

4.7 09M(200, 500) | 09M (200, 500) 09200, 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) 125(150)
47 12A(150, 250)
68 12A(150)
B EA

R.V.(VDC)

Cap. (uF) 2.5 4 6.3 L

22 10S(150) [10A(60, 150)
(455 a)

R.V.(VDC)

(N 25 4 6.3 10

100 13S(200)
[#31%08:]

R.V.(VDC)

Cap.(uP) — . 6.3 0

220 13A(150)
[#3185044]

R.V.(VDC)

Ca.GE) 25 4 6.3 10

47 10M (200)

100 12S (200)

()ADEFIE ESRIMIETE (B AME, at 100kHz) 2R, [BAIMO]
The parenthesized values show ESR.
(maximun values in mQ at 100kHz)

MAEATBHRHEXTH

ERE (ERELERRSRE) temperature exceeds 85C

Rated Temperature +85C 11051 :2.0-3.2—5.0—-8.0VDC
EREE 25—4—6.3—

Rated Voltage 10VDC

HERE

Capacitance 4.7~220uF

EoEpe Sy

HERENAE +20% (M)

Capacitance Tolerance

O A2 DIBR / ORDERING INFORMATION

TCB 6301 106 M R 0SM 0500
miEt TREE - HERE HERBNRE WIRES S—XES  ESREMO)
TYPE ~ RATED ~ CAPACITANCE  GAPACITANCE STYLEOF  CASE SIZE ESR(mQ)

TOLERANCE REELED PACKAGE

P R

WaEr ER%EE Wesrr|uBag| | Maxs @E?—"_@% ')—)I: & | it TR S| Q%Eéff_i EIAZES
Vb ated Marking |Canacitance| | Marking Capacitance| | 4 1 2 EZN Anode Case |Comonenthegnt|  EIA
voltage tolerance | [Reel size| Code | notation code |max.(mm) [ code
2501 | 2.5V 475 | 4.7uF M +20% 0180| R W — || osu 06 | 1005
4001 4V 685 | 6.8uF Feedhole: = || 09M 0.9 1608
6301 6.3V 106 10uF 10M 1.0 1608
1002 | 10V 156 | 15uF 10S 10 | 2012
226 22uF 128 1.2 2012
476 | 47uF 138 13 | 2012
686 68uF 10A 1.0 3216
107 100uF 12A 1.2 3216
227 | 220uF 13A 1.3 3216
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ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

EIRARERFIE. SEEFHESEO 2 XAREKICSVTAERPAEEE FFEX) »STDEIEERETSEMT
FRINFd, BHORMI, REEREDZ—XIIBAZF v T21TThHY), #ED/NEULICTRETY,

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.

i@%;ﬁ %%% %7)![..[:1_}:)
Overcurrent Protection (Current Fuse)

B GBS T) R
Small Size-Low Profile (Thin Film Type) (AEC-Q200#E#1)
For Automotive
(AEC-Q200 Compliant)
KABZI2012-1608# 11X S1E#14 High Reliability N/ |
Type KAB 2012-1608size e
‘ - KABEITY1)—X 160841 X Type KAB N/M Series
kS i > Type KAB T Series 1608size 2012-1608size
0.2A~6.3A AT it/ L 24 E ] b ‘
P.19 | rEJJ:P | ! pe
mprove ruise o
Rpesistanoe 1.6A~6.3A _ﬂﬁ?}l\)bZ’l‘i@ 0.5A~8.0A
Pulse Resistance O py =REO0

High Quality © p.21,22

M/ NIV ($2 1)
Pulse Resistance (Wire Type)

JAGEINIY—X

JAEE!/JAGEI321 6#{2“ T 33;8"1"\1’1'81“ ’
Type JAE/JAG 3216size S{S#EM High Reliability ype321 63|zee 1es

JAHEL/JAHBILSY—X 321641 X - <
Type JAH / JAH L Series 3216size %

0.4A~10.0A TR/ YJLZHEO

A~1 A
Pulse Resistance O p,, - r' 0 inug%)o
. = mmR , |
=S 7L High Current =ty 8 High Quality © P.24/
High Current
‘ 1.0A~15A [/ YILZEO
JAJEY/JAKEIZ216H (X Pulse Resistance O P25 26 :
Type JAJ/JAK 3216size b JHC#E!7358,1173H1X

: = SZE R Type JHC 7358, 1173size
J-E High Current 30A~100A
L - 00 SmRERO

- =&k High current ;
10A~20A =EARBE0 = JHC  High Current ©

High Current © ., o PP
J
== Sl
BT (HER) RE
Overvoltage (ESD) Protection
— EHIGS
Y—IRERTF (AEC-Q200#E#2)
Surge Protection Device For Automotive
(AEC-Q200 Compliant)
KVA#E!1608H1X
Type KVA 1608size KVAZINI)—Z 160811 X
E] Type KVA N Series 1608size
=1E#81E High Reliability ISO 10605 (20kV)
IEC 6ﬂ1 000-4-2 Ieygl: (8KkV) ~NJ)A—EFE:1000V. BE<0.2pF
hJ7—FEE£:1000V. ®E <0.2pF Trigger Voltage:1000V,Capacitance<0.2pF
Trigger Voltage:1000V,Capacitance<0.2pF P.29
A\ P.29 - ~ ")

MATSUO ELECTRIC CO., LTD.
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R EERLUIME) LIF CTERLEEL,
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O =TT TV—NE HERGERDOBRTH) BV -V REICIERTEELA,
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EBBEOGFM(EES - Bl - A0S (COZFFEL T LR ESREN L, HHE
FEHUABEVEDELEZ L,
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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.
)Please do not apply the current exceeding the breaking current to Micro Fuse.
)Use Micro Fuse under the condition of category temperature.
)Micro Fuse should not be used in the primary power source.
)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)0Once 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 fammable 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.
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ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

Type K AB ROHSIERIIIE 27— 9 %f / FEATURES
RoHS COMPLIANT / LEAD FREE 1. BRI ORSECKDE S 1 TDE 1—XERIRL EEIS T/ VS YD SREFIEC

BATLET,

. EREREERORESE LRIE75CU T E BRICS X 2R ENMEVE1—XTY,

. BIVED1608(1.6X0.8X0.45mm).2012(2.0X1.25X0.5mm)D2iEZHAEL
EX

. FyTTU—H—(CLBEBTIVNIRETT.

. BREEECEU ARSI EBEEE TRV I 7 54 XN DERETT .

. [FARTIEME. 260T 1 0B E+HICERLU 70— 2R EOVFNCEERLET .

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

J4o0ka—X / Micro Fuse (UL - cUL E170721 52%E / Approved)

ooah M

-

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
? 7E4& / CHARACTERISTICS
K FLIFEIIY HE EHE
WF o AR EY ltem Ratings
Main Body: Alumina ceramic . .
ol T ; fEFRIRE & A .
Terminal: Tin plating Category Temperature Range 40~+125C
TRV R| F—2E@S 1.6x0.8 :0.2—025—0.315—0.4—0.5—0.63—0.8
Case size | Casecode | - W Tmex ] P T 210-125-1.6-20-25-3.15—4.0—
1608 29 1.6+0.1 |0.8£0.1 045 [0.3+0.2 ERE TR 5.0—6.3A
2012 31 20£0.1125+0.1] 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
O E#E53—ES / STANDARD RATING FIREE 54— 32— 50VDC
fr—2 | ERER|ABER BER T | EREEENER Rated Voltage
W4 / Type %4 X | Rated | Intemal |Voltage| Rated |Breaking BERET BER—BICLD
7 P Case |Current|Resistance| Drop |Voltage| Current Voltage Drop See STANDARD RATING
Size A mQ (Typical) | mV (Max.)| VDC A I (BT — 1 2E0)

KAB 5002201 L1129 010 0.2 1260 | 405 Insulation Resistance 1000MQLLE /7 1000MQ or more
KAB 5002 251 [ 29010 0.25 | 825 | 355 (between terminals and case)

KAB 5002 321 (1129 010 0.315| 530 | 275 50 ——— prapp— prap— == PN "

KAB 5002501 L1129 010] O: 5 210 140 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
KAB 3202 631 (1129 010 0.63 144 115 T4 JEWTEEE / Breaking voltage:24V, 32V, 50V
KAB 3202 801 (1129 010 0.8 100 110 Clearing Characteristics FERTE 7 / Breaking current: 50A
KAB 3202 102 (1729 010 16X08 1.0 80 110 32 50
KAB 3202 132[CC129010| "% 1.25 60 110 O 7BHYSTYE / FUSING CHARACTERISTICS 2#{# / Reference

KAB 3202162 [ [ 29 010 1.6 46 110 1608+ 1 X/Size 1608 20124 1 X/Size 2012

KAB 3202 202 (1729 010| 2.0 35 110

KAB 2402 252 (1129 010 2.5 27 110 100
KAB 2402 322 (17129 010 3.15 20 110
KAB 2402 402 129 010 40 | 15 | 110 | 24 R e
KAB 2402 502 (1129 010 5.0 13 110 % %

KAB 2402 632 1729 010 6.3 10 110 E E
KAB 2402 201 (1131 010 0.2 1740 | 480 %D %ﬂ
KAB 2402 251 (1131 010 0.25 | 1280 | 475 o c
KAB 2402 321 1131 010 0.315| 800 | 375 E =
KAB 2402 401 L1231 010 0.4 440 255 = &

KAB 2402501 131 010 05 | 260 | 170 e w o
KAB 2402 631 L1231 010 0.63 175 150
KAB 2402 801 131 010 0.8 120 145 00001 \

KAB 24021021131 010/20%1.25] 1.0 | 90 | 135 | 24 | 50 TR / Applied curront ()
KAB 2402 132 (11131 010 1.25 67 130

KaB 2402 162 L1131 010 16 | 48 | 120 9 I2t-t45i / 1’t-t CHARACTERISTICS S%{# / Reference
KAB 2402 202 (1131 010 2.0 36 115
KAB 2402 252 11731 010 25 28 110 16084 1 X/Size 1608 ; 20124 1 X'/Size 2012
KAB 2402 322 1731 010 3.15 21 105
KAB 2402 402 1731 010 4.0 16 95 5 10 5 10
KAB 2402502 131 010 50 | 10 | 60 kS kS

FoEL RIS RIS SRR EOT—K (NA) B AVET, o o
For taping specification, the package code “NA” is entered in [J[]. € €

3 1 3 1
. o 5 o
& &
= =
D D
A A
N\ 0001 N\ 000t
M/ Fusng tme (9 RN Fusing tme (s)

MATSUO ELECTRIC CO., LTD.
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ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

Tvoe K A BT ROHSIESHISE 27— 9 %f / FEATURES
yp RoHS COMPLIANT / LEAD FREE

. BRTFEC/SYFDEL M ULRAEICT <Nfcba—XTY,

. EREREERORMEE LFF75CUTE BARICSZADFENMEVE1—XTT,
. FYTTIU—Y—ICKBBEENI/NIRETT

. BRERRCEUCNERESNTEEEE T RIL I 7S X VN DT TY .

. [FATETIZEEE. 260C 1 0MZ A ICERL. V70— BB EOVFNICHRITLE T,

J4o0ka—X / Micro Fuse (UL - cUL E170721 52%E / Approved)

aprwn —

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

mm terminals provide “Self-Alignment”.
5. Resistance to soldering heat : Reflow or flow soldering 10 seconds at 260°C

O XE#& / CHARACTERISTICS

1HH TERE

Iltem Ratings
A D TINIFEIIVY SRR g6 40~ +125C
R 1 AXH-EE LT Category Temperature Range
Main Body: Alumina ceramic EIRE T

Terminal: Tin plating 1.6%x0.8:1.6—2.0—2.5—3.15—4.0—5.0—6.3A

Rated Current
EREE

Rated Voltage 32vDC
N ey EBERET FTEM—BICLD
Ifc_asze Z; 5 ga_s ezcg(;z W | Tmax | P Voltage Drop See STANDARD RATING
HEIFIR (BT — 7 EER)
1608 29 1.6£0.1[0.8£0.1 045 10.3%0.2 Insulation Resistance 1000M QLI E / 1000MQ or more
(between terminals and case)
N TR ERERD2MEDEREAE L - HE1HLINICERTT 2
9 #R¥am—5 / STANDARD RATING Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
g;;( HE;EEEE erﬁgfr%aﬁ a,)_jl:tﬁaég-g ’?EEAE ’égﬁaﬁ’?g FERTAF ERTEE / Breaking voltage:32V
¥4 / Type Case |Current|Resisance| Drop |Voltage| Curent Clearing Characteristics WEWTE 7 / Breaking current:50A
Size A mQ (Typical) | mV (Max.)| VDC
KABT 3202 162 [][129 1.6 51 110
KABT 3202 202 1129 2 39 110
KABT 3202 252 (1129 25 | 30 | 110 O 7BHASME / FUSING CHARACTERISTICS @ I2t-t#§if / Pt-t CHARACTERISTICS
KABT 3202 322 [[129|1.6%0.8] 3.15 | 22 110 32 50 218 / Reference S%£1# / Reference
KABT 3202 402 1129 4 17 _[ 110
KABT 3202 502 [][129 5 12 110
KABT 3202 632 [][129 6.3 9.2 110

TELTRIRCCICBERETPEI R (NA) A ANET,
For taping specification, the package code “NA” is entered in [J[].

SEUTEERS / Fusing time (s)
¥ 2 —VIESME / Joule integral (A%S)

10 100 00001 0001 001 o1 1 10 100

FNANE A / Applied current (A) SBHTRER / Fusing time (s)

MAEATBHRHEXTH
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RoHSHEME 5E2f7U— AEC-Q200%H
RoHS COMPLIANT / LEAD FREE / AEC-0200 COMPLIANT

ye KABM

I/ 0ka1—X / Micro Fuse
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2 44K / FEATURES

1. BMSSOBREEIC KDY A T Db 1—A=FEFEL.BRIFIEIC/ Sy FHUNE < RETE
[CT<NTVET,

. EREREEROXDEE LRII75CUTE AEICSAHENMEVE1—XTT,

. 1608(1.6x0.8x0.45mm). 2012(2.0x1.25%0.5mm) &/ n2tE@%=AELE U,

. BEERRICGEUCHEABECHTEREE CFv I IU—Y—ICLPEEIYIVN &
WIPSAXIRHEIRETT

. [FATETHEEIE, 260°TC 108 Z 2 ICEEL, U 70— BEEDVFNICHMRILLET .

. KABEIMYU—X (3. EEMENES<EZENEHBROERISELTVET .
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.

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

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

. Due to its high reliability, KAB M series are suitable for circuit designs for
automotive interiors.

- o0 bwn

A W N

[eNé)]

O 7E#& / CHARACTERISTICS

1EH TERE
Item Ratings
ERRERE 40~ 125G

Category Temperature Range

EREMR
Rated Current

1.6%X0.8

:0.5—0.63—0.8—1.0—1.25—1.6—2.0—
2.5—3.15—4.0—-5.0—6.3A

2.0x1.25: 0.5—0.63—0.8—1.0—1.25—1.6—2.0—

mm
AE D TIIFETIVY
UF  AZDoEE B
Main Body: Alumina ceramic
Terminal: Tin plating
r—2Z% 4 X| r—IXies
Case size | Case code L b 1l 7
1608 29 1.6+0.1/0.8+0.1| 045 |0.3+0.2
2012 31 2.0+0.1 [1.25+0.1 0.5 0.3+£0.2
O E#ER—ES / STANDARD RATING
T—2 EIRE T | NEREA | EERET | EREE EMER
W% / Type #14X | Rated Int.ernal Voltage | Rated |Breaking
Case |Current|Resistance| Drop |Voltage| Current
size A mQ (Typical) | mV (Max.)| VDC A
KABM 5002 501 (1729720 0.5 210 140 50
KABM 3202 631 1129720 0.63 | 144 115
KABM 3202 801 (1729720 0.8 100 110
KABM 3202 102 [C29720 1.0 80 110 30
KABM 3202 132 1129720 1.25 60 110
KABM 3202 162 (1129720 1.6 46 110
kw0202 20720 | 0% 0820 [ 35 [ 110 50
KABM 2402 252 (1129720 2.5 27 110
KABM 2402 322 (1129720 3.15 20 110
KABM 2402 402 []129720 4.0 15 110 24
KABM 2402 502 (1129720 5.0 13 110
KABM 2402 632 []129720 6.3 10 110
KABM 2402 501 1131720 0.5 260 170
0.63 | 175 150
0.8 120 145
1.0 920 135
1.25 67 130
1.6 48 120
20x125| 2.0 36 115 24 50
2.5 28 110
3.15 21 105
4.0 16 95
5.0 13 95
6.3 10 95
KABM 2402 802 (131720 8.0 8.5 95

F—EL RIS BEFEIT—F (NA) P AVET,
For taping specification, the package code “NA” is entered in [J[J.

2.5—38.15—4.0—5.0—6.3—8.0A

EIREE o
Rated Voltage 24—32—-50VDC
BERET BER—BICLD

Voltage Drop See STANDARD RATING

MR (6 F— 41 2R)
Insulation Resistance
(between terminals and case)

1000MQ LIE /7 1000MQ or more

BRI ERERO2EDEREBE L - HE1 PLIAICTERT 3
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
MR JERTEE / Breaking voltage : 24V, 32V, 50V

Clearing Characteristics SERTEE A / Breaking current : 50A

O jBHTYFIE / FUSING CHARACTERISTICS

2#1{# / Reference

1608+ 1 X/Size 1608
adgafazaless
oooooooooo 2

20124 1 X/Size 2012

2BxaBaaaBaaaa

100

= 2
° Y
£ E
w0
£ 4
@ ]
S o >
[ [y
~ R >
Iz ANNRNRRE LY o
£ oo \ | £
S i
b L8 a
123 \
0001
0.0001 B
01 1 10 100 01 1 10 100

ENANE 7 / Applied current (A) ENANEE 7 / Applied current (A)

O I2t-t4¥1¥ / I’t-t CHARACTERISTICS £#1{# / Reference

16084 1 X/Size 1608 20124 1 X/Size 2012

°

¥ 21— IVIERME / Joule integral (A%s)

¥ 21— LIS E / Joule integral (A2s)

g
2

00001

00001 0001 001 o1

SEHTRERS / Fusing time (s)

00001 0.001

001
SEHTRERS / Fusing time (s)

0.1

1 10 100

MATSUO ELECTRIC CO., LTD.
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ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

Type K A B N rsEatg zeto)- acqeosn O R/ FEATURES
FOHS CONPLANT/ EADFREE RCQO0COPLIT 1 e i DIBAIC R DR 5/ T DL 21— ZEBIFELSBURRFIC) (S DU\ < bt
[CTENTVFT,

I/ 0ka1—X / Micro Fuse

2. EREMEBERORMEE LRF75CUTE ARICSZ2HENMFEVE1I—XTT,
3. 1608(1.6X0.8X0.45mm).2012(2.0%1.25X0.5mm)&fBIVED2EEBELELI,
4. BEERRICEUCTEEESUMEEECFv I IU—Y—([CRBBEYIVN &
WIPSARXRVNDEIRET T,
5. [FALETIEEF. 260TC 1008 Z+H(ICHEEL, UT7O— BB EDOVFNICHRIRLE T,
6. KABEINYU—XI, EMFIHEELEDICERMEDERENDEFHRITELTL
F9,
1. 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
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. KAB N series are applicable for automotive electric control unit that are required for
higher reliability.
KE D FIVIFETIVY
T ZXDHoZE LT 9 7E4& / CHARACTERISTICS
Main Body: Alumina ceramic ER TN
Terminal: Tin plating Item Ratings
— N [ Sp—— R R TS .
lrc aszeb;i;r e;( ga < eZ ggg’; L w T max. P Category Temperature Range 40~+125C
1608 29 1.6+01]08+01 0.45 |0.3+02 TEARETR 1.6xX0.8 :0.5—0.63—0.8—1.0—1.25—1.6—2.0A
2012 31 20+01 [1.25+01 05 0.3+02 Rated Current 2.0x1.25:0.5—0.63—0.8—1.0—1.25—1.6—2.0A
o s TEAREBLE 24—32—50VDC
2 IZE#¥Mm—E / STANDARD RATING Rated Voltage
7= AR | WEBEAL | BIER T | TR ELE R R EERET L )
W4 / Type #4X | Rated Intlernal Voltage | Rated |Breaking Voltage Drop See STANDARD RATING
Case |Current|Resistance| Drop |Voltage| Current o "
size A | mQ(Typical) |mV (Max)| VDC A IR IEm (-5 RE)
KABN 5002 501 (1129720 05 | 210 | 140 50 Insulation Resistance 1000MQ LI E /7 1000MQ or more
KABN 3202 631 [ (129720 0.63 | 144 | 115 (between terminals and case)

_KABN 3202 801 (129720 | 08 | 100 | 110 pluitedya ERERD2MENEREBE L BE1PURICERTT 3
KABN 3202 102 (129720 [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 (1129720 1.25 60 110 S = [ —— ; B

“KABN 3202 162 (L 129720 | 16 26 110 FERTAEE JERTEE / Breaking voltage : 24V, 32V, 50V

KN 3202202 29720 | 2'0 35 10 Clearing Characteristics WERTEE 7 / Breaking current : 50A
KABN 2402 501 [JJ31720 0.5 260 170 e
KABN 2402 631 [ 131720 063 | 175 | 150 O iBHRYSE / FUSING CHARACTERISTICS £#1{# / Reference
KABN 2402 801 (131720 0.8 120 | 145 1608+ 1 X/Size 1608 20124 1 X/Size 2012
KABN 2402 10217131720 {2.0x1.25] 1.0 920 135 24 50 a5k s3asfes
KABN 2402 132 []131720 1.25 67 130
KABN 2402 162 []131720 1.6 48 120 _ _

KABN 2402 202 (1131720 2.0 36 115 < 2
HF—E IR AR AED—K (NA) AT, £ £
For taping specification, the package code “NA” is entered in [J[]. ZE;D é"
I c
& &
FNANEH / Applied current (A) ENANE# / Applied current (A)
O I2t-t4§1¥ / 1’°t-t CHARACTERISTICS 2%E1{& / Reference
1608+ 1 X/Size 1608 20124 1 X/Size 2012
g B g 100 %%
;:; ‘ §§A ;:; 100 B
& o
B o =
T T
d iy 0.001
N N

00001 00001
00001 0001 001 01 1 10 00001 0001 001 0.1 1 10 100

SEHTRFR / Fusing time (s) JARTEFRST / Fusing time (s)

MAEATBHRHEXTH
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RoHSHESMNGE St 7U—
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RoHS COMPLIANT / LEAD FREE

New Concepts in Capacitors SINCE 1949

MATSUO

2 44K / FEATURES

1. BSOS T OBRRIFIEIC/ S Y FDTEL GRETIEICENTVE T,
. . . 2. Ea—XTUAVNIEMZEFERLTVE T DT M/ ULAEDFHTENTVETY,
Oea—X/M F L-cUL E170721 827 / A d s N . L s 2 ms N
¥1I0E2=X / Micro Fuse (UL-cU RE/ Approved) 5 GRS OREEE LRI 75O T, BEICS X 3HEN R 1—X T
. 4 . [FATEEF. 260C 100 Z+2ICHEEL. V70— REEOVFNCHRIRLE T,
, 5. BB DRFEEICKD. Y VWY VRRHERETT,
. 6. 3216(3.2X1.6X1.4mm)&/NEITY,
7. FyITU—U—ICLKBBEEBVIVNIRETT,
8. BEERRICEUTEEEENMEESE CI IV I 7 SA XVNDERETY,
9 N e<FiE / 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.
T 3. Surface temperature rise is 75°C or less when applying rated current for fusing.
L This offers less influence on the peripheral units.
A D HSITRENR 4 . Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C
T WF L Ao L 5. Our original terminal construction eliminates Tombstone phenomenon.
Main.body: lGIass.epoxy 6. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
Lﬂ ﬂ Terminal: Tin plating 7 . Suitable for automatic mounting
8 . Precise dimensions allows high-density mounting and symmetrical construction of
b—2H A4 X| r—RiEe L W T P terminals provide “Self-Alignment”.
Case size | Case code
3216 52 3.2+0.2[1.6+0.2(1.4+0.2|0.6+0.2 9 4% / CHARACTERISTICS
2 iF#¥m—ES / STANDARD RATING &R =y
T2 | ERER | ABER | BERT | EREE | EER Item Ratings
, #4X | Rated | Intemal | Voltage | Rated | Breaking 5 .
% / Type Case | Current | Resistance | Drop | Voltage | Current 1P —40~4+125C
size A Q) (Typical) | mV (Max) | VDC A Category Temperature Range
S o I I EREH 0.5—0.63—0.8—1.0—1.25—1.6—2.0—2.5—3.15—
“JAG 3202801 [T 52010 08 | 190 | 200 Ea*:iﬁ“"e”t 4.075076.37-80-10.0A
JAG 3202 102 [J[152010 1.0 145 200 ENREL _EO—
JAG 3202 132 (1152010 1.25 112 200 Rated Voltage 32-50—-72VDC
JAG 3202 162 [][152010 1.6 84 200 = [T R& T O _ B -
a5 3207 202 [ 2010} 20 | 70 | 200 | \%ﬁf ;F Droj So0 STANDARD éfﬂNG
JAG 3202 252 () 152010 25 54 | 200 g€ Lrop
JAG 3202 322 []152010 3.15 43 200 MR (I F — 1 25R8)
JAG 3202 402 (152010 4.0 34 200 Insulation Resistance 1000MQ LI E /7 1000MQ or more
JAG 3202 502 (1152010 5.0 11.6 | 200 (between terminals and case)
JAG 3202 632 1152010 6.3 9.2 | 200 . — - —
JAG 3202 802 (1152010 8.0 70 200 BRI ERERD2EOERERE L -HE1HLANISER T 2
JAG 3202 103 [J152010 [ 3.2x 1.6[ 10.0 6.3 200 50 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
% g-g 19‘ -26 ggg A EWTEIE / Breaking voltage : 32V, 50V, 72V
16 5000 862 o010 | 50 =5 500 50 Clearing Characteristics SERTEE 7 / Breaking current @ 50A
JAG 5002 103 [J[152010 10.0 6.3 200
JAG 7202 631 []152010 0.63 240 240
JAG 7202 801 [][152010 0.8 190 200
JAG 7202 102 [][152010 1.0 145 200
JAG 7202 132 [[152010 1.25 118 200
JAG 7202 162 1152010 1.6 93 200 72
JAG 7202 202 11152010 2.0 70 200
JAG 7202 252 []152010 25 54 200
JAG 7202 322 [[152010 3.15 43 200
JAG 7202 402 [][152010 4.0 34 200

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

O jaHftSE / FUSING CHARACTERISTICS

28 / Reference @ I2t-t4§ / 12t-t CHARACTERISTICS

2£1& / Reference

0.5A~4.0A S 5.0A~10.0A <
<S<afaca <<<3
5833833828 3553
100 OO0~ ~—aNOT 100 oG~
10 10
P H P
@ N )
o H o I
£ E
= 1 = 1
w w
g EENRHEE € B
= IEEIEIED =] 1
w A S Il
N
& o1 \\ \ 01
& BRI & B
= N H (R Y
" \\ \ " AN
0.01 \ \ 0.01 \\
S N
0.001 0.001
0.1 1 10 100 0.1 1 10
EDANES# / Applied current (A) EDANE# / Applied current (A)

0.5A~4.0A 5.0A~10.0A

100000 100000

10000 10000

=]
8
3
=)
8
3

=]
3
=]
3

0.1 0.1

¥ 21— VIESME / Joule integral (A2s)
=

¥ 12— VIESME / Joule integral (A2s)
=

0.001
0.001

0.01 0.1 1 10

100

0.01 0.1 1 10

FBMTRERS / Fusing time (s) TBMTRERS / Fusing time (s)

MATSUO ELECTRIC CO., LTD.




ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

RoHSERIGGE FE£#7U— AEC-Q200%H
RoHS COMPLIANT / LEAD FREE / AEC-200 COMPLIANT

veJAGN

I4o0ka—X / Micro Fuse (UL + cUL E170721

«

2% / Approved)

O S¥fz<i% / DIMENSIONS mm
1B
4 w .
[
Lt
AE L HTTRER
T T AADoEE L
Main body: Glass epoxy
Lﬂ ﬁ)‘ Terminal: Tin plating
r—2Z% 4 X| r—IXies
Case size | Case code L W T P
3216 52 3.2+0.2]/1.6+0.2|1.4+0.2/0.6+0.2
O #E#Em—ES / STANDARD RATING
F—2 | ERRER | ABER | EERT | EREE | EEER
% / Type HFAX Rated Intemal | Voltage | Rated | Breaking
Case | Current | Resistance | Drop | Voltage | Current
size A m (Typical) | mV (Max) | VDC A
JAGN 3202 501 [J[]52 0.5 310 280
JAGN 3202 631 [[]52 0.63 240 240
JAGN 3202 801 152 0.8 190 200
JAGN 3202 102 [][]52 1.0 145 200
JAGN 3202 132 [[]52 1.25 112 200
JAGN 3202 162 [][152 1.6 87 200
JAGN 3202 202 [[]52 2.0 70 200 32
JAGN 3202 252 [[152 2.5 54 200
JAGN 3202 322 [[152 3.15 43 200
JAGN 3202 402 [[]52 4.0 34 200
JAGN 3202 502 152 5.0 11.6 200
JAGN 3202 632 [][]52 6.3 9.2 200
JAGN 3202 802 [][]52 8.0 7.2 200
JAGN 3202 103 (152 10.0 6.3 200
JAGN 5002 502 [][152 5.0 11.6 280
JAGN 5002 632 [][]52 6.3 9.2 280 50
JAGN 5002 802 [[152 329%16 8.0 7.2 280 50
JAGN 5002 103 [[152| ™ ’ 10.0 6.3 280
JAGN 7202 501 [J[]52 0.5 310 280
JAGN 7202 631 [][152 0.63 240 240
JAGN 7202 801 152 0.8 190 200
JAGN 7202 102 [[]52 1.0 145 200
JAGN 7202 132 152 1.25 112 200 72
JAGN 7202 162 (152 1.6 87 200
JAGN 7202 202 [[]52 2.0 70 200
JAGN 7202 252 [[]52 25 54 200
JAGN 7202 322 (152 3.15 43 200
JAGN 7202 402 [][]52 4.0 34 200
JAGN 9602 501 [[152 0.5 310 280
JAGN 9602 631 [][]52 0.63 240 240
JAGN 9602 801 [J[]52 0.8 190 200 %6
JAGN 9602 102 [][152 1.0 145 200
JAGN 9602 132 [][]52 1.25 112 200
JAGN 9602 162 [][]52 1.6 87 200

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

O jBHRYFIE / FUSING CHARACTERISTICS

New Concepts in Capacitors SINCE 1949

MATSUO

2 44K / FEATURES

N= 0OoNOOOMWMN—

w

IN

. BRI OIS COBIEC S Y F DR GEIFEICT <NTWVETS S

. BEa—XTUAVNTHEMZERLCVE T O T, it/ UL EDECENTVE T,

. EREREEROREEE LR(E75CUTE BEICSADREDNIENELI—XTT,
. FAIETEEIF, 260C 108 Z+2ICERL. U 70— 2R EDVFNICERBLE T,
. BB ORFEBIEICKD. YU\ VRKDFEEUCKVERTI

. 3216(3.2%X1.6X1.4mm) &INBITY,

. FYTTV—Y—CLBEEBYIVNIRETT

. BEREREICEUCNERECHTTEEEE CIRIL T 7 S XYM DT TY .

. JAGEINVU—X . Ml E S L DR BN ERS N OB FHEICBLTLIE Y,

. Our original construction design has excellent fusing and cutting 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 less influence to the peripheral units.
Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C.

. Our original terminal construction makes almost no occurrence of Tombstone

phenomenon.

. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
. Suitable for automatic mounting.

Precise dimensions allows high-density mounting and symmetrical construction of
terminals provide “Self-Alignment”.

Due to its high reliability, JAG N series are applicable for automotive electric
control unit that are required for higher reliability.

O XE#& / CHARACTERISTICS

1HHE TERE
Iltem Ratings
<8
EREERE —40~+125C
Category Temperature Range
ERETR 0.5—0.63—0.8—1.0—1.25—1.6—2.0—2.5—3.15—
Rated Current 4,0—5.0—6.3—8.0—10.0A
EIREE

Rated Voltage

32—50—72—96VDC

BERET BER—KIC L5

Voltage Drop

See STANDARD RATING

MR (W F— 4L 2% )
Insulation Resistance
(between terminals and case)

1000MQ LI E /7 1000MQ or more

TR ERERD2EDERERE L HE1 PLANISER T 2
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
FERTAEME ERTEE / Breaking voltage : 32V, 50V, 72V, 96V

Clearing Characteristics

JERTEE A / Breaking current : 50A

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

£#{E / Reference

< < < <
0.5A~4.0A 38330830y 5.0A~10.0A 2383 0.5A~4.0A 5.0A~10.0A
100 ki L 100 kchal 100000 = 100000 =
10.0A
N
10000 10000
4.0A 50A
0 0 - 1t .
S i=mEssiiiasissasiimamnas } < 1000 228 & 1000
© 2 T = 1260 =
° K | % o8 B
£ £ L 063A £
= =1 g 10 05A g 1
1= w o @
2 EHEHEEES < = 2 2
G HEHHHEE G H 3 3
E] mE i 3 T S 10 S 10
o [RRIRRNN T Il < N
= I s I = @
E o1 & o1 5 x®
£ EEEET & St = 1 S
5 ARuAY & ety 3 3
AMWAY A A
£ \\ \ £ 1MW ! !
Jooa q o
001 0.01 N "
001 0.01
0001 0.001 0001 L1 0.001
01 1 10 100 . 1 10 100 0001 001 01 1 10 100 0.001 0.01 0.1 1 10 100
ENANE 7 / Applied current (A) ENANEFE / Applied current (A) SBBTEER / Fusing time (s) FEWTEERS / Fusing time (s)

MAEATBHRHEXTH



New Concepts in Capacitors SINCE 1949

ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

RoHSIERMINGR

yeJAH

I4o0ka—X / Micro Fuse (UL-cUL E170721

O 9Hiz~15%E / DIMENSIONS

TR TU—
RoHS COMPLIANT / LEAD FREE

525 / Approved)

mm
ﬂ H
L
K £F3I97 ‘
T T 1 Ao ET
Main body: Ceramics
Lﬂ)‘ Lﬂ)‘ Terminal: Tin plating
r—2Z% 4 X| r—IXies
Case size | Case code L w T P
3216 52 3.2+£0.2]1.6£0.2| 1.4max. |0.6£0.2
O #E#Em—ES / STANDARD RATING
=2 | EIRER | NIRRT | EERET | EREE B ER
W4 / Type H#1X | Rated | Internal | Voltage | Rated |Breaking
4 P Case |Current|Resistance| Drop |Voltage| Current
size A mQ (Typical) [ mV (Max.)| VDC A
JAH 7202 102 [152 1.0 127 | 200
JAH 7202 132 (1752 1.25 98 200
JAH 7202 162 152 1.6 75 200
JAH 7202 202 (1752 2.0 58 200
JAH 7202 252 [] 152 2.5 44 200
JAH 7202 322 1752 3.15 34 200
JAAT202402 1052 |°2 %1640 [ 26 [ 200 | 72 | °°
JAH 7202 502 (152 5.0 22 200
JAH 7202 632 1752 6.3 16 160
JAH 7202 802 (152 8.0 10 150
JAH 7202 103 (1752 10.0 8.2 120
JAH 7202 133 [] 152 125 3.8 80

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

O BHRYSE / FUSING CHARACTERISTICS

&% / Reference

2 44K / FEATURES

MATSUO

- ooNoOOh_hWN—

phenomenon.

. BRHIRB DR TFEIEICKD. YV \wH VIRKRDFEEUCKVERRATT

. BRI OBIE OB S Y F DR GEIFEICT SNTWVETD,

. Ea—ZXTIUXAVNTIRM7ZERL VLTI O T/ OV AEDEHCEN TLE T,

. EREREBROREEE LR(E75CUTE BEICSAPREDNIFENELI—XTT,
. 3216(3.2X1.6X1.4mm) &/INBITY,

. FYITTU—U—[CKDEEBYIVNIRBECTY

. BEEREICEUCTARESNTTEEEE Cl IV T7 54 X VN D EEET Y,

. [FATETEEIF, 260 108 Z+2ICEREL. U 70— 2R EDVFNICERLLE T,
. BE(F BmMmIET —TF U ERELLTHIBLELE T,

Our original terminal construction makes almost no occurrence of Tombstone

2 . Our original construction design provides excellent fusing and quick acting

characteristics.

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

for fuse element.

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

This gives little influence

to the peripheral units.

5. Small size of 3216 (3.2 X 1.6 X 1.4 mm)

6 . Suitable for automatic mounting

7 . Precise dimensions allows high-density mounting and symmetrical construction of
terminals provide “Self-Alignment”.

8 . Resistance to soldering heat: Flow soldering 10 seconds at 260°C and Reflow
soldering 5 seconds at 250°C respectively.

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

9 1§ / CHARACTERISTICS

=)= TEAE
ltem Ratings
N=|
ey o 40~ 41250
Category Temperature Range
ERER 1.0-1.25—1.6—2.0—-25—3.15—4.0
Rated Current —5.0-6.3—8.0—10.0—12.5A
EAREE
Rated Voltage 72VDC
EBERET ZEM—BICLD

Voltage Drop

See STANDARD RATING

MR (6 F— 41 2% R)
Insulation Resistance
(between terminals and case)

1000MQ LI E 7 1000MQ or more

BRI ERERO2ENEREEE L HE1HLUIRICER T 3
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
FERTAF MEWTEEE / Breaking voltage : 72V

Clearing Characteristics

JEWTEE A / Breaking current : 50A

O I2t-t451% / 12t-t CHARACTERISTICS

£#{# / Reference
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ENANE 7 / Applied current (A)
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SERTRERE / Fusing time (s)
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New Concepts in Capacitors SINCE 1949
MATSUO

ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

RoHSHERHM G

yreJAHL

SEEITU—
RoHS COMPLIANT / LEAD FREE

J4o0ka—X / Micro Fuse (UL - cUL E170721 523% / Approved)

O 9Hiz~15%E / DIMENSIONS

mm
L
K £F3I97 ‘
T T 1 Ao ET
Main body: Ceramics
LB)‘ LB)‘ Terminal: Tin plating
r—2Z% 4 X| r—IXies
Case size | Case code L b v ?

3216 52 3.2+0.2|1.6+0.2| 1.2max. [0.6%£0.2

O #E#Em—ES / STANDARD RATING
=2 | EIRER | NIRRT | EERET | EREE B ER
W4 / Type H#1X | Rated | Internal | Voltage | Rated |Breaking
4 P Case |Current|Resistance| Drop |Voltage| Current
size mQ (Typical) [ mV (Max.)| VDC A

JAHL 3202 202 [][152 2.0 58 200
JAHL 3202 252 [][152 2.5 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 (1052 2" 1663 | 16 | 160 | 2 | O
JAHL 3202 802 [][]52 8.0 10 150
JAHL 3202 103 [J[152 10.0 8.2 120
JAHL 3202 133 [][152 12.5 3.8 80
JAHL 3202 153 [][152 15.0 3.3 65

FELTHBRICIEOICBEMEDI—RN (NA) P AVET,
For taping specification, the package code “NA” is entered in [][].

O BHRYSE / FUSING CHARACTERISTICS

&% / Reference

2 44K / FEATURES

N= OoNOOOP,~PWMN—

. BRI DRTFEEICKD. Y V/\WI VRKRHEE T,

. BRI OBIE TR/ S Y FDIEL GEETEICT KNTVE D,

. Ea—ZATIUAVNTEMZERL TVE T DT i/ UL AEDEHTEN TLET,

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

. FYTIV—Y—CKBEEVIVNIRETT,

. BEEREICEUCTEREENTTEEEE Cl IV I 7 S X VN D EEET Y,

. FATETEEIF, 260C 108 Z+2ITEREL. U 70— ZEEDVFNICERHLE T,
. BEF . 8mMmIET — T+ U7 ZREL LTIV 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.

9 4§ / CHARACTERISTICS

=)= TEAE

Iltem Ratings
LY T e Ot 1o
Category Temperature Range 40~+125¢C
EARE R 20—25—3.15—4.0-5.0—-6.3
Rated Current —8.0—10.0—12.5—15.0A
EAREE
Rated Voltage 32vDC
EERET BER-BICLD

Voltage Drop

See STANDARD RATING

MR (6 F— 41 2ER)
Insulation Resistance
(between terminals and case)

1000MQ LI E /7 1000MQ or more

P Ed ERBERO2ENDEREEE L HE1 5 LUIRICER T 3
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
FERTAF MEWTEE / Breaking voltage : 32V

Clearing Characteristics

JEWTEE T / Breaking current : 50A

O I2t-t4F1¥ / 12t-t CHARACTERISTICS £#{# / Reference

<<§><<<<<oi_l.o_o_
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New Concepts in Capacitors SINCE 1949
MATSUO

EliZ{FEZFEF / CIRCUIT PROTECTION COMPONENTS
CHSEAHEE =esiTl— 9 13 / FEATURES
Type JAJ, JAK msisnes mewo

1. WMEHBEICKD.3.2X1.6X1.4mmOD/NEY 1 XTHOEHSERER20A. EEEBE
T K < B0VDC. E&%EKER 1 00AZERLFE U,

J4o0ka—X / Micro Fuse (UL - cUL E170721 523% / Approved) SRS (C ) VS RN S TDE 1 — X TG

. BEa—XTUAVROWRM T vy a AV NS T <NE T,
ERERZEBEUCROHARIMEE LRIFA7SCUTE. ABEICS X DFEN DN
Ea1—XTY,
[FARTIEEE. 260C 108 +2(SEEL U 70— BEEOVFNICERIELTVET,
MEDEBIFFEIET. Y V/\VI VREONFEEVICKVWRETT,
FyITIV—Y—[CKBBEEYIV/NIRECTT,
ERERRICEUCTERESNMEREE CIL T 7 SA X VNDaEETT,

Al

ODNOO AW

9 S4#iz~Fi& / DIMENSIONS mm
L 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.

e J
N 7
w > X < I I . Fast-acting type fuse with little variation in fusing characteristics.
o) . . . P
[ | KK HSTREAR Performance against rush current is excellent since plate material is used for fuse element.

WF  AXDoZE LT 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.

N

<]

&

<E>‘ ‘? 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.
r—2Z% 4 X| r—IXies 7. Suitable for automatic mounting
Case size | Case code L b v 2
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 “Se|f.A|ignment".
O #E#Em—ES / STANDARD RATING 9 5E#8 / CHARACTERISTICS
—z1o r—2 |ERER| AERIET | EERT | EREE | EMER =
RINAL > 5 1EHE TEAE
Marking| 7% / Type *g'f x giated HImlemal Vgltage VR?ted Béeakmg [tem Ratings
Code ase | Current | Resistance | Drop | Voltage | Current EREER -
size A [mQ (Typical)| mV (Max.)| VDC A Categ/‘g}fTemperature Range —40~+125C
We [JAJ 6002 133 NA52 125 | 46 prayp— ; -
X ® /A 6002 163 NAS2 16 36 99 EARE R JAJE! Type JAJ:12.5—16A
: Rated Current JAKE!  Type JAK:10—12.5—16—20A
We |JAK 6002 103 NA52 39%16 10 4.6 60 100 EIEEE
X @ [JAK6002 133NAS2[~ " 7| 125 | 3.6 83 gateaaVoltage 60VDC
Z @ |JAK 6002 163 NA52 16 3.0 ZEET D %13
=2 BT i =N
Y ® |JAK6002203 NAS2 20 | 24 Voltage Drop See STANDARD RATING
MR (U6 F— 4125 R)
Insulation Resistance 1MQRIE /7 1MQ or more
(between terminals and case)
JAJE! Type JAJ ERERD2MENE R 2EE L 581 DLIRICERT 3
v =T Fusing within 1 minute if the current is 200% of rated current.
Fusing Characteristics  |JAKE! Type JAK: ERERD25ENE R £ BE L HE1 HLIAICER T2
Fusing within 1 minute if the current is 250% of rated current.
WA 1 HERTEE / Breaking voltage : 60V
Clearing Characteristics SEWTEE 7 / Breaking current @ 100A
O BERYSE / FUSING CHARACTERISTICS £%1E / Reference O I2t-t451¥ / 12t-t CHARACTERISTICS 2%£1{# / Reference
We Xe Ze Ye Ye
100 va 100000 ze
i Xe®
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L %
\ \ 10000
10 e .
—HE @
Rit < i
) (RN T 1000 ol
2 [ 1 g
= 1 it £
g tH e B
[ ) 3 100 o' P
L ~
. ] 2 :
O | R W ®
& N = 10 )
i \C\ h
u
N
0.01 = 1
N\ \\
\
N\
0.1
0.001 1 10 100 1000 0.001 0.01 0.1 1 10 100
ENANEE# / Applied current (A) SARTRERE / Fusing time (s)

MATSUO ELECTRIC CO., LTD.



ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

RoHSHESMiha FTEiTU—
RoHS COMPLIANT / LEAD FREE

tyvreJHC

I420ka—X / Micro Fuse(UL+-cUL E170721, E480488 25 / Approved)

New Concepts in Capacitors SINCE 1949

MATSUO

2 44K / FEATURES

1.

E1—XTUAVNERFH—FOBEZRAT LT REREREZRRELE L

2. 7358(7.3x5.8x4.2mm) P4 X&1173(11.0X7.3X5.9mm) B+ XD21EFE T,

CHIDNBETRERKE T,

3. EREMEEROREEE LRE75CUTE. ARICSZADEENMEFLE1—XTT,
\Q?{\Q 4. =R IW=FEIZvI . U—AAEICHBEEEZRAL. BlIF DR LM ZZH T
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\ AN 5. FyIIL—Y—IckBEBRYVNIRETT,
\/ 1. High current rating was realized because a fuse element and a terminal adopt the
+ structure of one.
9 SARS<TE / 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: €FIy75—2X 4 . Alumina ceramics are adopted as a case, original structure is adopted as the inside
IT F Ao BT of a case, and the safety at the time of fusing is improved.
S e [T w Main body: Ceramics 5. Suitable for automatic mounting
P L P Terminal: Tin plating
PR FR Y=y ] » . . ? 7E4& / CHARACTERISTICS _
Case size | Case code RE EHE
7358 44E 7.3+0.3/5.8+0.2(4.2+0.2[1.2+0.3 ltem Ratings
1173 59F 11.0+0.3|7.3+0.3|/5.9+0.21.8+0.3 (R REEEHE —40~+125C
Category Temperature Range
2 iE#EfM—ES / STANDARD RATING e
e TR 30—40—50—60—80—100A
g;z TEARET | NED IR | EERET | TR EE | SR E R Rated Current
Y A| Rated | Internal |Voltage | Rated |Breaking
fo% / Type Case |Current |Resistance| Drop |Voltage| Current TEAS BT 35—60—84—110VDC
size | A |m0(Tyica) [mV (Max)| VDC Rated Voltage
JHC 3502 303 [[] 44E*! 30 138 80 35 EERET SEM—BICLD
JHC 6002 303 [] 44E*! ) 60 Voltage Drop See STANDARD RATING
JHC 3502 403 [] 44E*1 35 (s 3
e e 40 | 1.08 | 80 300 MR (R T — 1 45R)
JHC 6002 403 [] 44E™ 60 Insulation Resistance 1000MQ LIt / 1000MQ or more
_JHC 3502 508 [] 44E*" | 7358 | 50 0.85 80 35 (between terminals and case)
JHC 6002 503 [[] 44E*! ) 60
JHC 3502 603 [] 44E*1 35 TR ERERD2.5ENEREEE L 51 PLIAIERTT 2
JHC 6002 603 [] 44E* 60 0.74 90 60 Fusing Characteristics Fusing within 1 minute if the current is 250% of rated current.
JHC 3502 603 ] 44E72 80 | 056 | 90 | o | °% SERTAEE SEUFEIT / Broaking voltage | 35V, 60V, 84V, 110V
JHC 3502 104 [] 44E*2 100 | 0.47 | 100 Clearing Characteristics | T E 7 / Breaking current : 300A, 600A, 1000A, 1500A
JHC 1103 303 N 59F*! 30 1.46 80 110 | 1000
JHC 1103 403 N 59F*! 40 1.09
JHC 1103 503 N 59F*! 173 50 0.88 80 110
JHC 1103 603 N 59F*! 60 0.74 90 1500
JHC 8402 803 N 59F*3 80 0.55 90 84
JHC 8402 104 N 59F*3 100 | 045 | 100

FELTHBRICIEOICBEREOI—N (REAIEN) P AVET,

%1 UL-cUL E17072183%E

%2 UL-cUL E480488387%E

#3 UL-cUL BIEFTE

For taping specification, the package code “R” or “N” is entered in [].
%1 UL-cUL E170721 Approved

%2 UL-cUL E480488 Approved

%3 UL-cUL acquisition schedule

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

r—X§E5 / Case code : 44E /r—2Xit%= / Case code : 59F r—2i2%S / Case code : 44E /r—25t% / Case code : 59F
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ElIR{FRELEF / CIRCUIT PROTECTION COMPONENTS

Tvoe KV A ROHSHESHGE SR TU—
yp RoHS COMPLIANT / LEAD FREE

HERIRAY—I7IV—-NI
Surge Absorber for ESD Protection

o ik / DIMENSIONé ' mm
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Main Body: Alumina ceramic
Terminal: Tin plating

Lw
[ ]

=294 X| F—RiES
Case size | Case code L b U e 7
1608 29 1.60+0.1{0.80+0.1] 0.50 ]0.30£0.2
O E#E53—E5 / STANDARD RATING
. cN)H—|TF> =7
TREE | mE | mE |\sEsE| @
& / Type Voltage Trigger | Clamp |Capacitance| Leakage
v & Voltage | Voltage | pFmax. | Current
V max. | V max. nA max.
KVA 2402 102 [][]29 24 1000 200 0.2 1.0

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

New Concepts in Capacitors SINCE 1949
MATSUO

2 44K / FEATURES

. EIRIKESSA > CERTIEETT,

. EEFEBR=E(1608T 1 X {{%*(E 0.08pF) TY,

. ESDMEHAEL. BIEFIEHTTI,

. BREHOEL WA BDESDYSERRZRELE T .

. B\EID1608(1.6X0.8X0.45mm)ZEHERULEL.

. FYITTU—Y—CXBHBEEVIVNIRETT

. BBERRICEUCTEBE S NMEBABEC IV TP SAAVNDERETT .

. FATETHEMEE, 260TC 108 Z+2(THEL. U 70— BEEDVFNICHM/ILLET .

. Usable on high-speed signal lines

. Low capacitance (1608size 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 0.45 mm)

. Suitable for automatic mounting by chip placer

. 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

O XE#& / CHARACTERISTICS

NoaorWON= ONOOAWND —

1HH TERE
Iltem Ratings
<8
EREERE 40~ 195G
Category Temperature Range
EAREE
Rated Voltage 24VDC
NA—EBE
Trigger Voltage 1000V max. (650V typ.)
75 TEE
Clamp Voltage 200V max. (100V typ.)
HETE 1608+ 1 X':0.20F max. (0.08pF typ.)
Capacitance ’ T ’
U—UBiR 1nA max. GEIFEEE / measuring voltage:6V)
Leakage Current o

Tvpe KV A N ROHSHAHITE FLH7U— AEC-Q200:EH
yp RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT

HESHRAY—IY7IV-N\
Surge Absorber for ESD Protection

9 S4fiz~Fi% / DIMENSIONS mm
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Main Body: Alumina ceramic
Terminal: Tin plating

LW
L

Case size | Case code L b 1 e >
1608 29 1.60£0.1/0.80£0.1 0.55 0.30+0.2
0 iZ#¥m—ES / STANDARD RATING
p— cN)H—|TF> Jy—v
TERE| mE | mE |wEsE| @
% / Type Voltage Trigger | Clamp |Capacitance| Leakage
vV & Voltage | Voltage | pFmax. | Current
V max. | V max. nA max.
KVAN 2402 102 []129 24 1000 200 0.2 1.0

FELTRRICIEOICBEREDT—R (NA) P AVET,
For the taping type, the packing code “NA” will be entered in [[]].

9 $§& / FEATURES

1. ERKESSAVCERTEETT .
2. [EEFEBR=(1608Y 1 X{*KIfE 0.08pF) T,
3. ESDii#(330pF.3300&2kV. FZE20kV) hia< . BiEFiEin T,
4 . BEHEL WHEDESDH SR ZRELE T .
5. #B/IJED1608(1.6X0.8X0.55mm)ZERELEL,
6. FyIIL—Y—ICLBEEVIV/NIRETT .
7 . SEEREICEUCTERESNMEEEE Cl IV I 7 5S4 AV DEEETT,
8. FALTIEIEIF. 260T10MWZ+HITHEL. UT7O— BEEOVFNCHMMULE T,
9. KVAERNYU—XJ. EREtED e < B&HASMROERISELTVE T,
1. Usable on high-speed signal lines
2 . Low capacitance (size 1608: 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 : 1608 (1.6 X 0.8 X 0.55 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. Due to its high reliability, KVA N series are suitable for circuit designs for
automotive.
? 748 / CHARACTERISTICS
1EH ERE
ltem Ratings
fERREBE 40~ 4195
Category Temperature Range
EAREE
Rated Voltage 24vbC
NA—BE
Trigger Voltage 1000V max. (650V typ.)
75 TEE
Clamp Voltage 200V max. (100V typ.)
HETE
Capacitance 0.2pF max. (0.08pF typ.)
—UER R— ’ .
Leakage Current 1nA max. GAIEEE / measuring voltage:6V)

MATSUO ELECTRIC CO., LTD.




YHIOITERICET-DTDTESR Notifications for use.

1. HHhoyOJ DLHABIR . FEFLKEETDIELNBDET,
Specifications are subject to change without prior notifications.

2. ZhyOJICRESIN TV D RIE RSB SELFTHD, Fe HREPORRESFNTBLFTOT,
CEAICH O TR EFBANBEVEDE D L. RO THERZEBELLLET

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

3. 7IUT—avH4RGIR—RtEEA EFERENELEHS JEITAD
Application guide
Oy HIVIVFTVY [ BFHGEREREY VY IVERERIY T Y DRE7 TUr—3> (RCR-23680)

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

@I« AIVFVY  BFEEBABRETISAFVvI I« ALERLDOFERIEAIRS AV
Film Capacitor “EBFHSRAEETISAFYIIT«IVALAIYFVHDRET7 TUr—avH(4 R (RCR-2350D)

Safety Application Guide for fixed plastic film capacitors for use in electronic
equipment (RCR-2350D)

OCBIRERT B EFRBAERE—XDRET7 TV —23v /4 R(RCR-4800)
Circuit Protection Safety application Guide on fuse for use in electronic and electrical equipments (RCR-4800)
Components

4. HAGHRFICOVTRE. BRBLHCHHLEDELIZEV, #illhy0J . il ERZERELTHDFT.

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

At - I3 T561-8558 KRFEHMHTAEIS-5-3 TEL(06)6332-0871-FAX(06)6331-1386
REAE%E T242-0021 #R/EXMHHRETE1-6 PSAEILTVT TEL(046)240-1616

FEREAER T446-0074 EHEZHHHAILI—AARSE10S BBEILIF TEL(0566)77-3211:-FAX(0566)77-1870
FAHAE X T561-8558 ARFEHMHTHEIS3TB5EM3S TEL(06)6332-0883-FAX(06)6332-0920
B 4 B % T561-8558 XRMEHMTHEISTHSEMIS TEL(06)6332-0883-FAX(06)6332-0920

K—LR=YURL https://www.ncc-matsuo.co.jp/
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