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+ + + P
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+
C3 6.0%x3.2 5.5+0.05 204005 40401 1.5+8'1 3,000
D3 7.3X4.4 12.040.3 5.7+0.05 15401 8.0+0.1 500 2,500
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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.

MATSUO ELECTRIC CO., LTD.
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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 cm2.

(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.

+ The plastic reel (made of PS) used for packaging the product is intended for
use in ambient temperatures (5-35°C). To prevent issues during automated
insertion due to reel deformation or other factors, please keep the reel away
from direct sunlight and heat sources, and ensure it does not reach high
temperatures (above 60°C), including during transportation.

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.
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FwIYIYIVAYFT Y / CHIP TANTALUM CAPACITORS

MATSUO

AN T DORERIE, NETREGUAPBILVIREER (-55CH5+125C, miglcL->TIE +150°C) (ICh7oT
RELBTIFEERLTWAIETT, BFHBmn/EL, S LICHISBEERAREN=—XIICAT. Fy7a17
EROICmiEERE, /B R, SHEE. B4 L XABREENHRBETEILTVET,

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

P12

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.13
Standard & Extended
Capacitors Series
267M 267E
1EHES HLER &R
Standard Extend
Series Series
P.10 P.10

High Performance Series & High Reliability Series

271N
=fEFEA
ST

High Temperature
Resistance

P.11

267N
BHHEA
=iEfEm
(AEC-Q200%EHL )
High Reliability
for Automotive
(AEC-Q200)
P.11

281
BIKESRS®

Ultra
Low ESR

P12

HBEESRYU—X

Ultra Low ESR Series

267P
FHFEEA

=E8m
(JAXAZBTES : CWS11)
For Space

Developments
(JAXA certified: CWS11)

mMATsuo ELECTRIC co., LTD. Ejl}

| BEMESTFIU-X|
Conductive Polymer Series

TCB

TEEEZAT
/2 EBIEESRMm

Face-down
Terminal Structure
Ultra Miniature
Ultra Low ESR

P.15

BEMEHT

A 2T

Tantalum Capacitors
with Conductive Polymer

TCA

TEREBHEEAT
HBIXESRM®&

Conventional
Terminal Structure
Ultra Low ESR

P.14
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MATSUO

&IV 5 Y / TANTALUM CAPACITORS

Type267 ROHSIERHIGE 27— 9 %f / FEATURES

RoHS COMPLIANT / LEAD FREE 1. 32(L)X1.6(W) EEAELEVU—ZRTT,

2. FyITU—H—ICLBEBYIVNCRBEEETT,

3. EREEREICEUCTABESHBEEE D). BIFEEIL TP S1 XAV EEL
EXR

4 . [FAETHEMEEZ260T, 108 EELU 70— BEE0OVFNCHRGTEET .

5. 267EC[HEESRYU—XBHBHET, ZOYU—X 3. DC/DCIVIN—5, A wF

INBUKBE / Small Size, High Capacitance

e S

9 94z <HE / DIMENSIONS mm VOER \VIVIEERFEDFY T IVEREEND=—XCHBIHA T BeHICHERL
FUreo
[Ar—Z / Case Al [Br—X / Case Bl 6. 267EVU—XTl. EOICHEBEEZIRL. B— —2 YA XTHEMDRZEKIRIC
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

P P2 P1 [Ds, H/T_XV\; Case Da, H] [Ca, E/T_ZVQ Case Cs, E] mounting ensures “Self-Alignment”.
I T —ﬂ 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 :l:l: personal computer, etc.
6 . 267E series has increased capacitance. Its volume efficiency is greatly improved
J-ARE|T-AYAZ| + + + ) compared to the same case size of M series.
O ol Caen 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 B T fEx
Cs 6032 60 | 32 | 25 | 1.3 [ 30 [ 22 [tem Ratings Remarks
Ds 7343 | 7.3 | 44 | 28 | 1.3 | 40 | 24 s 85C. EBBEFIN 10000, EFAHH050/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-RMBEBENIS—AYIX H7FIVREEHE (EREEEHHE) 55~ +125C 85 C4#B2 55 B IBRBEICTER
267M STANDARD RATING Category Temperature Range (125CICHWT2/3XTEIREE)
R.V.(VDC) EREE (EREXFRAREEE) . 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
015 A | AB HERS
0.2 AT B f;;;i ce 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
>3 TN 5T B T 6T By 9 R RDIERE / ORDERING INFORMATION
3.3 A A B B Cs |Cs, D3] D
k] A E T8 TG [ o lGnl 267 M 3502 106 K R 720
6.8 B B Cs | Cs [Cs D3| Ds miEg YU-X TEREE BERE HERENEE FAREES HRRES
10 B B Cs3 Cs3 Cs3 D3 DS, E TYPE SERIES RATED CAPACITANCE CAPACITANCE STYLE OF SPECIAL
15 B C3 Cs Cs D3 D3 E VOLTAGE TOLERANCE REELED PACKAGE PRODUCT
CODE
22 Ca | Ca | Cs|Ds|Ds | E | H - / / .
33 Cs Cs D3 D3 E H T e I [ e
47 Cs | Ds | Ds E E 2o el MERT | HESE 2 bt S2l|EE | e
68 Ds Ds E H E h:larking Rated l\:larking gapacitari I\Zarking Capacitance UARA = Gnodc
100 Ds HE E voltage tolerance Reel size| Code | notation
150 E E 2501 | 25V 473 [0.047uF K +10% g VR -
220 E 4001 4V 683 |0.068uF M +20% 180 Feed hole : —
- e N 6301 | 6.3V 104_| O.1pF ¢ NEE
0 267E EREBEE-HES=EMNI—AYTL4X 1002 | 10V 154 | 0.15F Fead hole : +
267E STANDARD RATING 1602 | 16V 224 | 0.22uF N | EYR -
R.V.(VDC) 2002 | 20v 334 | 0.33uF 330 Feed hole : —
Cap.(F) 25 4 6.3 10 16 | 20 | 25 | 35 | 50 2500 25V 474 | 0470F ¢ o [EoR
0.22 A 3502 35V 684 | 0.68uF Feed hole : +
0.33 5002 | 50V 105 | 1.0pF
0.47 155 | 1.50F
01'%8 % ﬁ B 225 | 2.2uF
15 A A]A 335 | 3.8uF
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 _[AB[AB[ B [Cs 56 | 150F
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| B,C3a |BCsDs[C3D3| H 107 100pF
100 A, B [A B, C3|ABCsDs(B CsD3[Cs03H H H 157 1500F
150 B B, C3,D3(B,C3Ds[CsD3H| D3 227 2200F
220 C3s |B,Cs3 D3| CsDsH|CsDsH H
330 C3, D3[C3D3H[ H 337 | 330uF
470 Cs, D3 D3 H 477 470uF
680 D3 D3 687 680uF
1000

MAEATBHRHEXTH
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MATSUO

&IV 5 Y / TANTALUM CAPACITORS

Type 2 67 N ROHSIEBHIGE 27— AEC-Q200%H 2 %35 / FEATURES
RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT TR T ————

2. AEC-Q200#EHUR T o

—_

I\BY« KZFE / Small Size, High Capacitance

e S

1. Suitable for automotive electronics, such as Engine Control Units, ABS, Air Bags,
and etc.
2. AEC-Q200 compliant.

9 Sz Ti% / DIMENSIONS mm - ,
—= 2 267N EREE-BESERS—IYX
[Asr—X / Case A] [B4—X / Case B] 267N STANDARD RATING
L W
w ATV 4 6.3 10 16 20 25 35
Cap. (uF)
0.1 A
lT T 0.15 A
0.22 A
Pi P2 P [D#—Z / Case D] ~ [C4#—X / Case C] 0.33 A
W W 0.47 A A B
— 1 0.68 A A A B
c lT IT 1 A A A AB
1.5 A A A B A B
— [ :l:l: 2.2 A A B A B B, C
3.3 A A B A B B B, C
7= RS | T-AP(Z ' 4.7 A A A B A B B,C 9]
e eaet| Gemn e L+0.2{W£0.2|T+0.2|P1£0.2 P2 min.|C£0.1 58 A A AB A B B C C c.D
A 3216 3.2 1.6 1.6 0.75 1.4 1.2 10 A A B A B A B B, C C,D
B 3528 3.5 2.8 1.9 0.8 1.5 2.2 15 A A B A B A B, C C C
C 6032 6.0 3.2 25 1.3 3.0 2.2 22 B A B A B, C B, C C,D D
D 7343 7.3 4.4 2.8 1.3 4.0 2.4 33 B A B B B,C,D D
47 B B, D C,D
? 7E#& / CHARACTERISTICS 68 D C
1HH TEAE fiwE 100 B c D
Iltem Ratings Remarks ;28 c 8
H7OdBESRE (EREBEHERE)| —55~ |85CEBAMSARERSEICTRER
Category Temperature Range +125C |(125CIZHWT2/3XEIREE)
- — To be used at derated voltage
ERRE (ERBIERAREER) | | g5 |when temperature exceeds 85C
Rated Temperature (at 1257, 2/3 reted voltage)
EAREE -
Rate;! Voltage 4~35VDC
HERE -
CaE;acitance 0.1~220uF
HERENAE +£10%(K).
Capacitance Tolerance +20% (M)
Type 27 1 N ROHSIERHISE Se2s7U— 9 %§f / FEATURES
RoHS COMPLIANT / LEAD FREE 1. 27 1NR. SHES IO —EOHMBBIRERURT. BELEONRIC K> ChIR
_ UleBMEmU—X T, H1126 78T, [FATETEEF260TH5330TC. &
SIE#E. EMmiZA / High Reliability, Withstanding High Temperature {EREEEEIE125TH S 150C (BEERER) NESHENTVNET,

2. MiEMAaE 85C 85%R.H. 1000MZEHELE T .
3. BH®EIVIVIL—LADECU, A/TEDSVVEREEZERSNDARICELTVET,

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

s 9

2271N ERBE-HEBENIFr—AUasX of continuous usage was improved 125°C to 150°C with specified voltage derating.
271N STANDARD RATING 2 . Moisture resistance: 85C 85% R.H. 1000h
3. This type is especially suitable for ECU (Electronics Control Unit), Automatic
Fé\;;\(/i():) 4 6.3 10 16 20 o5 35 Transmission and others in engine room as required high reliability.
o A 9 %E#% / CHARACTERISTICS
0.22 A EH TEM 5%
0.33 A Iltem Ratings Remarks
0.47 A B Py "
5 105°C, EHREEFAN  1000n, EIREH0.5Q/V
SoKHE
0.68 A B A el 0.5%/1000h |85, rated voltage, 1000 hrs,
11 < A = B circuit resistance of 0.5Q/V
12 n = = 57 VRERE (EBRERE)| . |105CEHASBAURRBE
33 5 c Category Temperature Range (1257C:23/27X EABIE, 150°1C:2/3XEIREE)
: 3 - — To be used at derated voltage when
4.7 B Cs D3 ERRE (EREEERR=RE) +105°C temperature exceeds 1057 (125°C:23/27x
4;1‘, g B - Cs . D3 Rated Temperature reted voltage, 150°C:2/3xreted voltage)
3 3 = ==
EIREE -
15 Cs Ds Rated Voltage 6.3~35VDC
22 Cs D3 HEAS
FREa=E —~
i? Ds Ds Capacitance 0.1~68yF
68 HERENDE +10% (K).
Capacitance Tolerance +20% (M)

MATSUO ELECTRIC CO., LTD.
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Wm279

Ea—XWAi& / Built-in Fuse

RoHSIERH G

SEEITU—
RoHS COMPLIANT / LEAD FREE

0 EREE-HEEENS—AY1X
STANDARD RATING

R.V.(VDC)
Cap.(F) 6.3 10 16 20 25

35

0.15

0.22

0.33

0.47

3.3 B B B Ca

4.7 B B B Cs Cs

6.8 B B Cs Cs

10 B B,C3 | B,Cs |Cs, D3

15 Cs |B,Cs3,D3|B, C3,D3|Cs, Da

B, C3 |C3, D3 |C3 D3| D3, E

33 Cs [Cs D3| D3 E| HE

Cs, D3|C3, D3, E|D3, H,E| H

68 C3, D3 |D3, H, E E

100 [D3, H,E| D3, E H

150 D3 D3, H

220 D3, H H

330 H

F—E& BEIEHDT - Y1 XN HBERIE, BBt (ESRE) M REVET,

ESR: ZME5I#EHMR

If there are some different cases in same values, ESR (Equivalent Series

Resistance) varies.

9 $¥R / FEATURES

New Concepts in Capacitors SINCE 1949

~Y / TANTALUM CAPACITORS

9 E#& / CHARACTERISTICS

MATSUO

1HH
ltem

TEE
Ratings

£
Remarks

HRE R K HE
Failure Rate Level

1% / 1000h

85°C. EIREEFNM 1000n, EKEH0.5Q/V
85°C, rated voltage, 1000 hrs,
circuit resistance of 0.5Q/V

H7FIVERERE (EREEHE)
Category Temperature Range

—55~+125C

EREE (ERELEARSEE)

85 C#BADIGAISEMEBEEICTER
(125°CICH\VT2/3XEIREIE)
To be used at derated voltage when temperature

Reted Temperature +85T exceeds 857 (at 125°C, 2/3 reted voltage)
EAREE -
Rated Voltage 6.3~50VDC
BHERE -
Capacnance 0.15~330uF
HERENAE +10% (K).
Capacitance Tolerance +20% (M)
SR 5A 5secll T
Fusing Characteristics Les%gré%r;r?démp,

0 bEa—X75ER4§1% / FUSING CHARACTERISTICS

Type 279M 35VDC-1uF B-case Sample : 10pcs

1000

100

-
o

N

b o — XTERTREFR (70)
Fusing Time (sec)

©

0.01
0

2 3

4 5 6

&t / Fusing current (A)

. BERDBS. Ea—XDEMURIE. RANZIH 24 — T VEIBRTY . 1.
. NRA VE—I U REBDEIR T+ )Y —OEEERIEEED./ A XA )&

DREICELTVEY,
FI,

. 3562854 X~7343H.72579 414 XX TDEBDS 1V FvIDHDET, 4

1

2

3. FARMEEIF260T 1 0MZFELY 70— 2EEDOVFNICHRINTE
a

logical circuit.

Built-in fuse functions to melt under large current and inhibit burning and
smoking from capacitor.
2 . This type is suitable for filtering of power supply with low impedance

circuit and by-passing of random noise of source line in ultra high speed

3. Soldering: 260°C for 10 seconds by reflow or flow soldering
. A large size lineup from 3528 to 7343H and 7257

RoHSHEGXNGR

Type 281

#2{EESR / Ultra Low ESR

O EREE-REEENI-AYIX
STANDARD RATING

i TIU—
RoHS COMPLIANT / LEAD FREE

9 43R / FEATURES

9]

1
2.
%?'o
2. [FATETHEVEIF260T., 10/ %
SEEHEEISELTCWVET,
; . Suitable for surface mounting
3
4

F%ulg@u‘:fﬁ* Ftﬂﬂgﬁﬁm_@h&b EE@U [CILTT7SA AN ZBL

U70— 2EEDOVTNCHRBTERT,
. BNIESREIEICKD FECPU, X1 vF I+ 1L—4 . DC/DCIVI\—5EDH

. Precise dimensions allows high density packagmg Symmetrlcal construction of
positive and negative terminals provides “Self Alignment”.

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

. 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.
9 748 / CHARACTERISTICS

15H TEAR fiw%
FéZ‘;(X‘[;)C) 4 63 | 10 16 | 20 | 25 | 35 | 50 Item Ratings Remarks
47 Ds P CE 85 EMREEFIAN 1000n, EFEHRO.50/V
5.8 D3 Fail R_'_t Level 1%/1000h [85°C, rated voltage, 1000 hrs,
10 D3 H allure Rate Leve circuit resistance of 0.50/V
15 — )8 N=| . _ o B
22 Ds | _H 77 AVRERE (RRBERE)| _ o o050 |s5CEEA L SRR TR
33 Da = Category Temperature Range (125CIZHWT2/3XFEIREE)
47 “Ds, H EIEE (EREEERARSEE) . To be used at derated voltage when temperature
1%% 5 |p-_|‘ H Rated Temperature +85C exceeds 85°C (at 125°C, 2/3 reted voltage)
: 3 b = ==
150 D EAAmE 6.3~50VDC
220 *D3 *H Rated Voltage
330 “H Eo
470 H razl 4.7~470uF
680 Capacitance
1000 HERENAE +10%(K).
*EN3281ER F1IF281MELERL TLET, Capacitance Tolerance +20% (M)

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

MAEATBHRHEXTH
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MATSUO
$VFIIAVF Y / TANTALUM CAPACITORS
Type 25 1 RoHSIERHILR ey~ 9 4§K / FEATURES
RoHS COMPLIANT / LEAD FREE 1. TEEEEEERATDCECKID mFLFFRUAEE TS YRIAZRET TEDI
HERRDINELEEHE T REEBEEICREEL 1/2~1/3([T\&< g BT LD TTEE

#BV8! TEEEEE / Ultra Miniature with Original Face-down Terminals (CHEDbET.

2. 1005~3216Y X(CT0.47~330uFDLEWVWEEEHE (ML TVET
3. DVC.DSC.PCMCIAA—RIEED/N\EIE FHE R U EE-PHSIE E DR\
EERENORRICRECTY,
4. FXEREOMT—Z(FEEES171608).Sr—A(THEEEYT72012) 1. JEITA
BF T\ A AER VI —REREBRERHECLDERMTI

9 94Hz~T3% / DIMENSIONS mm 1. Using the face-down terminal structure makes it possible to design the land
in almost the same size as the terminal. As the result of this, parts can be

downsized, and the mounting area can be reduced to 1/2 to 1/3 of that required by

ke— L % 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” / jT’;"{'E"A;E,’ PRODUCTS P 85C. TRBEEIN 10000, EMRER050/V
=255 |T-AHX| s + + + 4 n 4 ; . 1%/1000h  |85C, rated voltage, 1000 hrs,
e | S 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
09oM 1608 0.9 16+02/-01085402-0] 0.8 0.5 | 0.75 [0.65+0.07 Category Temperature Range _%1 2b5 Ctldﬁk\d’(Zl/%xi“%SEh)
: p—— 0 be used at derated voltage when
13/8\ gg}g 12 :2%(2) 11'265 1 1 gg 1 gg 102 EARE (EREERARSRE) +85C temperature exceeds 85°C (at 125C, 2/3
: : : : : : : Rated Temperature reted voltage)
[&#s& /LOW PROFILE PRODUCTS] EIREE
= 2~35VDC
=232 | r-24Z| BEE Rated Voltage
i k max, |L+0.1|W=£0.1|T=0.1|P1£0.1|P2+0.1|C%0.1 prn———
Case code | Case size | Max.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 HEASHAE +10%(K),
Capacitance Tolerance +20% (M
[45%& /CUSTOM PRODUCTS] pact (M)
=0 0= == == = "
7288 rAx| BBEE | o0 1 T20.1 Pt [Paro|cxo. O FRmEREE-BESENS AV,
Case code | Case size | Max.Height RV.(VDC)
13s | 2012 | 13 | 20 |125]| 12 | 05 | 1.05 | 09 Can. PN 2 | 25| 3 4 |63 | 8 | 10 | 16 | 20 | 25 | 35
13A 3216 1.3 3.2 1.6 1.2 08 | 165]| 1.2 2.2 10A
3.3
[#1&500&/SPECIAL PRODUCT CODE 500 PRODUCTS] 4.7 10A
= CE) 6.8
=255 |F-2HM X Hmmd +02 402 |14 + + +
) : ; < |Tx0. +0. +0.1|C=£0. 10 10S | 10S
Cese cote Case 526 o it L¥32 | W 32| T%0.1|P120.1|P220.1 | C£0.07 10
06U 1005 0.6 106:015/-005 ) 0354015/-005 | 0.55+0.05| 0.35 | 0.45 [0.4+0.1 22 108
o09M [ 1608 | 0.9 1.6 [085] 0.8 [ 05 | 0.75 [ 065 33 10S
10M | 1608 | 1.0 | 1.6 | 085 | 09 | 05 | 0.75 | 0.65 gg ]8/§ 108,104
09S 2012 0.9 20 | 1.25| 0.8 0.5 | 1.15 [09+0.1 100 105 105 | 10A
10S [2012 [ 1.0 20 [1.25] 09 [ 05 [ 1.15 [09£0.1 150 10A
FIRE00& 13, LT EEWHEDTHEAZED ERELVET, 220 10A
Dimensional Tolerance of SPECIAL PRODUCT CODE 500 is as above. 330
O EREREE-HEFENI—AYrX O BHEEREE-SESERNT—AY 1
R.V.(VDC) R.V.(VDC)
Cap P\ 2 |25] 3 | 4 |63]|1016 2025 35 N 2 | 25| 3 4 |63 | 8 |10 | 16 | 20 | 25 | 35
0.47 06U | 09M 15 13S
0.68 22 13A
1.0 06U [09M [ 12S [12S[12S 33 135
1.5 06U | 09M A7 13S
2.2 06U |09M | 128 12A 68 13A
3.3 oM 12A 100 13S
060, 7
47 06U il 25| OOM 25238 35
6.8 09M[ 128 330
10 06U [0]5]8] 09M,128] 128
15 06U 0N.128 = = o= - g
55 06U [BLTIMITE] 125 )ﬁtﬁ5?0nnﬁ*§ﬁa HESENS—AYrX
33 09M,128 R.V.(VvDC
a7 WS 125 [12A Cap. (uF) 25 S 4 6.3 8 10 16 | 20 | 25 | 35
68 128 22 10M
100 12A 33 06U
150 47 10M
220 1251241 12A 68
330 12A 100 10M 09Mm,10M
220 09S | 10S

ERRIETFELEETBRIREEN HIET,
Ratings are subject to change.

MATSUO ELECTRIC CO., LTD.



BEMSSFIYT VY /CAPACITORS WITH CONDUCTIVE POLYMER

RoHS{ERMbE SRHIU—
Type TCA 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

fr—2RB[ - 244X

Cemn eadl| Gres b 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-BMESERr—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)

MAEATBHRHEXTH
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2 44K / FEATURES

1. EESR.( &1 VE—5 VX
IR ICEEES D FERAT DT EICKD. KDOEVERETHEH (ESR) (R E—
SV 2AERBUE U FBUTIVERZEREL T DI LN TES M. SRIRMERTD./
A AREICRETT,

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

3. \BAXRE
BMETSIyIIVT VY. ZIVIER IV T /Y ICHRN TN TRBEENR/SNE T,

4. HERE
A—DYa—hERICOEEERN FORRICIDEE. EANLIKLL BLREWEZE
LET,

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

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

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

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

O 74§ / 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

iRk

(o)
Failure Rate Level 1% /1000h

H7IVREEE (EREEER)

—B55~+105C 85 CEMBASGAIIERELICTER
Category Temperature Range

To be used at derated voltage when

ERBE (EREEERR=RE) temperature exceeds 85°C

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
RiEE THREE HESE  PESENSE  MRES s—2@S  ESREMO)
TYPE RATED CAPACITANCE CAPACITANCE STYLE OF CASE SIZE ESR(mQ)
VOLTAGE TOLERANCE  REELED PACKAGE
e / | S \
L o — | EIRE o e—|mmae | |poe— |FRIFFE|| V- | & ZE TN RV SR
wesn TASE |\ menn pasn) \meww CUST | 50X 2R | i ||Tom | oo
voltage folerance | |Reel size| Code | notation code size
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 220pF
337 330pF
477 470uF
687 680pF




SEMESTFIVTY

Type TC B ROHSIERHGS =2 TU—
RoHS COMPLIANT / LEAD FREE

THEEEE

BEMSFFYIORIVIIVEGERIVFTIY

Face-down Terminal Structure

Tantalum Solid Electrolytic Capacitors with Conductive Polymer

O Mz ~Ti% / DIMENSIONS mm

A
:} c
H
[fZ# %/STANDARD PRODUCTS]
F -5 |r-244x| B

+ + + + + +

Deaeiin| Qe Maméight L+0.1|\Wx0.1{T£0.1|P1£0.1|P2%0.1|C%0.1
09M 1608 0.9 [16+02/-0]08+2-0] 0.8 0.5 | 0.75 |065£007
128 2012 1.2 20 [125] 1.1 05 | 1.05| 0.9
12A 3216 1.2 3.2 1.6 1.1 08 | 165] 1.2

[§%7%&/LOW PROFILE PRODUCTS]
r-258 [g-xpqx| BamEs || e
Cass codl | Case size Mamé'ight L=+0.1|W=£0.1|T=£0.1|P120.1|P20.1 {C+0.1
10S [ 2012 | 1.0 | 20 [1.25] 09 | 05 [ 1.05] 0.9
10A | 3216 | 1.0 | 32 | 16 | 09 | 08 [1.65] 1.2
[45%m/CUSTOM PRODUCTS] [#4£08:%/SPECIFICATION NUMBER 08 PRODUCTS]
r-E5 |q-agqx| BEEs || svilmmlles
Case code | Case size Maméight L=0.1|[W=0.1|{T%0.1|P1%0.1 [P2%0.1 |C£0.1
135S | 2012 | 1.3 | 20 [1.25] 1.2 | 05 | 1.05] 0.9
13A | 3216 | 13 | 32 | 16 | 1.2 | 0.8 [ 1.65 | 1.2
[#81&504/SPECIAL PRODUCT CODE 50 PRODUCTS]
I =285 |T-AHZ ﬂﬁfé | +02

Case code | Case size | Max Height 0
10M_| 1608 | 1.0 1.6 [085] 09 [ 05 [0.75 ] 065

W 32| T+0.1|P120.1|P2£0.1|C£0.07

Y / CAPACITORS WITH CONDUCTIVE POLYMER
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2 44K / FEATURES

1. BESR.( &1 VE—5 VX
IR ICEEES D FZERT DT EICKD. KOEVERETEH (ESR) AR E—
SV 2AERBUER U FBUTIVERZEREL T DI LN TES M. SRIRMESTD./
A AREICRETT,

2. BEREMX
ESRDBEMKFMENNEL, —55C~105CECRELICEERFIETT .

3. BI\BE-AXRE
THEREEZRATDIEICKIDIFFEFFRUREEC TS YRTEZRETED
SHERRD/NEALEEDOE T REEBZEICRBEL 1/2~1/3[0N\& LI DT E=ZTTHEIC
LEFELIz,

4. H
A—DYa—MERICOEFE RN FORRICKDEE. HANLICLLL BLREM=ZE
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

1HHE ER fiaZ
Item Ratings Remarks

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) | o~ |85 CHIBADIGEIFEBEEICTER
55~+105C
Category Temperature Range To be used at derated voltage when

ERE (ERELERRSRE) temperature exceeds 85C

125 | 2012 | 12 | 20 [1.25] 1.1 [ 05 [1.1510.00 Rated Temperature +85C  1105C:2.0-3.2-5.0-8.0VDC
RIRE051E, L EEWTHEDTHEAZD BET,
oo B B AR EREAET EIREE 25-4—6.3—
Dimensional Tolerance of Spemﬁcahon Number 50 is as above. Rated Voltage 10VDC
The rated temperature of SPECIAL PRODUCT CODE 08 is 65C. BESE
O EREBE-FMEFER I —AY X / STANDARD RATING ATREE 4.7~220uF
[z 2 Capacitance
RV.(VDO) HERERNAE +909
Cap. (uF) 25 4 6.3 10 Capacitance Tolerance +20% (M)
4.7 09M(200, 500) | 09M(200, 500) | 09M(200, 500) | 09M (200, 500)
6.8 09ME200 500% 09ME200 500; OQMEZOO 500; 09M(2(%0, 5?0)
10 09M (200, 500) | 09M(200, 500) | 09M (200, 500 09M (200
15T 0oM(300S00 T OM(500.500) - - O FeBDIERL / ORDERING INFORMATION
22 09M (200 128 (150
47 125(150, 200) | 12A(150, 250) ICB 9321 LOHBE WL"_ R OSM 50 0500
68 12A(150) miER TREE HEDE HEDENRE BRES XS REES ESREMO)
100 12A(70 150) TYPE RATED CAPACITANCE CAPACITANCE STYLE OF CASE SIZE SPECIAL ESR(mQ)
[ o VOLTAGE TOLERANCE REELED PACKAGE PRODUCT CODE
JE% mn l \
BL.ODQ] 25 4 6.3 10 - AN
Cap. (uF : - o= | ERBE ||z 0x= |4 8| mox= |BRERE | V-1 ?L% AR B{URE ST T-2Y MR
%2 WeERR | HERE | | HaRR ;
22 10S(150) [10A(60, 150) ; Rated ; ; < |Capacitance| | # 1 X | #R Anode Case |Gmmetigt| Case
47 10S (200) D voltage Marking| Cepecitarce (IMarking tolerance | |Reel size| Code | notation code |max.(mm) | size
100 10A (90, 200) 2501 | 2.5V 475 | 47yF M | £20% #yw—|| oom | 09 | 1608
180 | R
[45%5] 4001 av 685 | 6.8uF Feedhoe:—|[ 1oM | 1.0 | 1608
R.V.(VDC) 6301 | 6.3V 106 | 10uF 10S | 1.0 | 2012
Cap. (uF) 2.5 & 6.3 Le 1002 | 10V 156 | 15pF 12S 12 | 2012
100 13S(200) 226 | 224F 135 | 13 | 2012
[#318088] [#iH&508] 476 | 47uF 10A | 10 | 3216
R.V.(VDC) o5 4 6.3 10 686 | 68uF 12A | 12 | 3216
Ca%uF) 5001 OM (200) 107 | 100pF 13A | 13 | 3216
100 50125 (200) 227 | 2200
220 08:13A(150)

( )ADEFIS ESRAMEME (HAE, at 100kHZ) £FR T, [EAIMQ]
The parenthesized values show ESR.
(maximun values in mQ at 100kHz)

EREFELGKEETHRIREMEN BYET,
Ratings are subject to change.

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

KPS ZDOEREFRETHENT
2 D/NEEICRE T,

FIIRRERFIE. SEEFHED 2 RAIEKICSVWTRERAESE BFS
FHINET, UHDERIE. RAXRECD=Z-XICICADF v TE21TTHI.

MATSUO

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.

BERRE (BRe1—X)

Overcurrent Protection (Current Fuse)

” B IO am
WBIAETE CERR217) (AEC-Q200##2)
Small Size-Low Profile (Thin Film Type) For Automotive
(AEC-Q200 Compliant)
. KABEIN/MI)—Z
KABEI2012- 160841 X 50121608412
Type KAB 2012-1608size Type KAB N/M Series
] | , KABEITS—X 160844 % _2012 1608size
it - Type KAB T Series 1608size ‘ ‘
02A~63A RAZI7  MW/uULzi [__,] . 5
’ P18 I rﬂip I - 0.5A~8.0A .—mu'H@
meergivS?anté e'se 16 QJS% % ,: } gﬁt_] a/ r: élé Zg(@ High Quality © P20, 21
. p19 JAGEINIY—Z 321641 X
[:PAYIP4 Type JAG N Series 3216size
Pulse Resistance '-/
JAER!/JAGEI321 641X 2
Type JAE/JAG 3216size 0.5A~10.0A =5&EO
= = High Quality ©  p23
= 2 JAJEI/JAKEIN)—Z 321614 X
0.4A~10.0A [W/NILZHEO Type JAJ/JAK N Series 3216size
Pulse Resistance O ,, ;i-E
=8t
High Current 10A~20A EERBE
High Current O st
JAJEY/JAKEI3216H 1 X . 5 5
Type JAJ/JAK 3216size JHCHI7358, 117344 X JHCEINZ/)—X 7358% 12
'J- Type JHC 7358, 1173size Type JHC N Series 7358size
30A~100A
30A~100A = iy
E 00 =BAEEO 2 e
10A~20A EEREEO0  s@rilk JHC High Current © en i
High Current © ,,, High Current AP P.26 L =
i Y,

EFER) RE

Overvoltage (ESD) Protection
H—IRERF

Surge Protection Device

KVAZ! 1608+ 1 X
Type KVA 1608size

={E%&M High Reliability
IEC 61000-4-2 level4 (8kV)
R)A—EFE:1000V. BE<0.2pF
Trigger Voltage:1000V,Capacitance<0.2pF
P.28
.

N

EH A ISR

(AEC-Q200ZE#2)
For Automotive
(AEC-Q200 Compliant)

KVAZINI)—X 1608 T 1 X
Type KVA N Series 1608size
ISO 10605 (20kV)
r)A—EE:1000V. BE<0.2pF
Trigger Voltage:1000V,Capacitance<0.2pF

P.28
/

J

MAEATBHRHEXTH
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1. Circuit Design

MICRO FUSE should be designated only after confirming operating conditions

and the Micro Fuse electrical characteristics.

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

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

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

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

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

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

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

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

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

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

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

Circuit Protection Components should be selected by determining the operating conditions

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

2. Assembly and Mounting

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

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

items :

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

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

(3)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 isopropyl alcohol for 90
seconds (at 20 to 30°C liquid temp.) will not be damaged.

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

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

Micro Fuse.

4. Ultrasonic Cleaning

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

5. Caution During Usage

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

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

6. Environmental Conditions

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

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

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

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

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

8. Storage

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

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

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

(4)The plastic reel (made of PS) used for packaging the product is intended for use in ambient
temperatures (5-35C). To prevent issues during automated insertion due to reel deformation
or other factors, please keep the reel away from direct sunlight and heat sources, and ensure
it does not reach high temperatures (above 60°C), including during transportation.

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

10. Samples

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

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

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

MATSUO ELECTRIC CO., LTD.
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MATSUO

ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS

e KAB

RoHSIERMINGR

SR TU—

RoHS COMPLIANT / LEAD FREE

I4o0ka—X / Micro Fuse (UL + cUL E170721

2% / Approved)

mm
[ ]
Lw
KK TIVIFETIVY
UF  AZDHo=E B
Main Body: Alumina ceramic
Terminal: Tin plating
r—2Z% 4 X| r—IXies
Case size | Case code 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

2 iZ#M—E / STANDARD RATING

T2 EIRE T | NEREA | EERET | EAREE ERER
W% / Type #1X | Rated | Intemal |Voltage| Rated |Breaking

Case |Current|Resistance| Drop |Voltage| Current
Size A |mQ(Typical)|mV (Max.)| VDC A

KAB 5002 201 (129 010 0.2 | 1260 | 405

KAB 5002 251 (1729 010 0.25 | 825 355

KAB 5002 321 (1729010 0.315| 530 | 275 50

KAB 5002 401 (1729 010 0.4 320 180

KAB 5002 501 (1129 010 0.5 210 140

KAB 3202 631 (1729 010 0.63 | 144 115

KAB 3202 801 (1129 010 0.8 100 110

KAB 3202 102 (1729 010 1.0 80 110

kB 3202132 29010] 008725 | 60 [ 110 | 32 | O

KAB 3202 162 (1729010 1.6 46 110

KAB 3202 202 (1729 010 2.0 35 110

KAB 2402 252 []129 010 25 27 110

KAB 2402 322 (1729 010 3.15 20 110

KAB 2402 402 11729 010 4.0 15 110 24

KAB 2402 502 (1729 010 5.0 13 110

KAB 2402 632 1729 010 6.3 10 110

KAB 2402 201 (131 010 0.2 | 1740 | 480

KAB 2402 251 (1731 010 0.25 | 1280 | 475

KAB 2402 321 (1731 010 0.315 | 800 375

KAB 2402 401 [][131 010 0.4 440 | 255

KAB 2402 501 (131 010 0.5 260 170

KAB 2402 631 (131 010 0.63 | 175 150

KAB 2402 801 131 010 0.8 120 145

KAB 2402 102 (131 010 2.0x1.25| 1.0 90 135 24 50

KAB 2402 132 (1731 010 1.25 67 130

KAB 2402 162 (1731 010 1.6 48 120

KAB 2402 202 (1131 010 2.0 36 115

KAB 2402 252 (1731 010 25 28 110

KAB 2402 322 (1131 010 3.15 21 105

KAB 2402 402 1731 010 4.0 16 95

KAB 2402 502 1731 010 5.0 10 60

TSRO B3R

1

DA—R(NA) W AWET,

For taping specification, the package code “NA” is entered in [J[].

MAEATBHRHEXTH

2 44K / FEATURES

1. BIRSOREEICKDIHIY 1 TDE 1—XZRFEL. BRIFIEC/ NS Y F DR GRBTIEC

BNTVEI,

FUI

ooah M

-

. FYTTIU—U—CLBBEEBVI/NCRETY
. BRERRCEUCDERESNTEEBE T RIL I 7 SA XV DT TY .
. [FATETiEEIF. 260TC 10 %Z+aIcEEL. V70— R EEOVFNCHIINLET

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

1.25 X 0.5 mm).

4 . Suitable for automatic mounting

. EREREBERORMEE LRF75CUTE BARICSZADHENMEIVEI—XTTY,
. B/IJED1608(1.6X0.8X0.45mm).2012(2.0X1.25X0.56mm)D2iEZzARL

5. Precise dimensions allows high-density mounting and symmetrical construction of
terminals provide “Self-Alignment”.
6 . Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C

O XE#& / CHARACTERISTICS

1HE TERE
Iltem Ratings
ERBEGE et o
Category Temperature Range 40~+125¢C
1.6X0.8 :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—
EARE T 5.0—6.3A
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
ERTE oo
Rated Voltage 24—32—50VDC
EBERET BRER-BICLD

Voltage Drop

See STANDARD RATING

MR (6 F— 41 2E5R)
Insulation Resistance
(between terminals and case)

1000MQLLE /7 1000MQ or more

Pz ERBERO2EDEREEE L -HE1HLURICER T 3
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
FERTAF ¥ERTEE / Breaking voltage:24V, 32V, 50V

Clearing Characteristics

JERTE 7 / Breaking current: 50A

O BHR4SE / FUSING CHARACTERISTICS

£#1# / Reference

16084 1 X/Size 1608

20124 1 X/Size 2012

SBHTREERS / Fusing time (s)

TEMTRERS / Fusin,

2 =
Q (0]

£ E
°o °0
£ <

£l 3 o
w w
~ <
iy iz

0’_!’.‘ an_!: 001
Bt £
ke e

0.001

0.0001 S
1 10 100
ENANE# / Applied current (A)
O I2t-t4§1¥ / 1t CHARACTERISTICS £#{# / Reference
16084 1 X/Size 1608 20124 1 X/Size 2012

1000 1000

@ 100 @ 100
= =

g ° g 10
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ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS

Tvpe K AB I ROHSIESHIEG RHTU—
yp RoHS COMPLIANT / LEAD FREE

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

New Concepts in Capacitors SINCE 1949
MATSUO

2 44K / FEATURES

. FBRTFECS Y FDEL T ULRAEICT <Nfcba—XTY,

. EREREBERORMEE LFF75CUTE ARICSZADFENMEVE1—XTT,
. FYTTU—Y—ICKBBENI/NIRETT,

. BEERE(CEUCNEREENEBBE CI IV I7 SA XU DHEETT,

. [FATETIEEE. 260C 1 0M7Z+ 7 CERL. Y 70— BB EOVFNICHRITLE T,

aphwn —

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
——
|:| 9 748 / CHARACTERISTICS
W AR i
Iltem Ratings
A D TINIFEIIVY SRR g6 40~ +125C
HF  AXH-EE B Category Temperature Range
Main Body: Alumina ceramic ERE R ]
Terminal: Tin plating Rated ’CLurrent 1.6Xx0.8:1.6—2.0—2.5—3.15—4.0—5.0—6.3A
EREE
Rated Voltage 32vDC
5 s EBERET FTEM—BICLD
Ifc_asze Z; 5 ga; ezcg(;z L W | Tmax | P Voltage Drop See STANDARD RATING
HEFIEI (T — 7 EER)
1608 29 1.6£0.1[0.8£0.1 05 0.3£0.2 Insulation Resistance 1000M QLI E / 1000MQ or more
(between terminals and case)
N TR ERERD2MEDERZAE L - HE1HLIANICERTT 2
9 #R¥am—E / STANDARD RATING Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
-2 | ERER NEER BER T ERRE EH R FERTAFE ERTEE / Breaking voltage: 32V
., #4X | Rated | Intemal |Voltage| Rated |Breaking ; isti SENFE T / i :
& / Type Case |Current|Resisnce| Drop |Voltage| Current Clearing Characteristics HERTE T / 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 []129 2.5 30 110
KABT 3202 322 [][129|1.6X0.8| 3.15 22 110 32 50
KABT 3202 402 []129 4 17 110
KABT 3202 502 [1[129 5 12 110
KABT 3202 632 [][129 6.3 9.2 110
FELTBFREOOICBEMEI-N(NA P ANET,
For taping specification, the package code “NA” is entered in [J[].
< <
§350sss 5 332ss
~ ANGTF 0O © 16 05 QN
100 1000 = 3
\ ps 7
100 7
10 t 2 7
HEHE < 77
w |\ ) 10 w7
o 1 - & 7/
£ E = e
E R o —
g o \ 3
w Bt < T
~ T\ I
& W g o
%’ 0.01 \ \‘\‘\ \‘ %
Ko u“\“\ \‘ -~ 0.0t
o~ NN\ |
A u\\‘ A |_1
0.001 INNNNANY N
0.001
0.0001 0.0001
0.1 1 10 100 0.0001  0.001 0.01 0.1 1 10 100
ENHNE 7 / Applied current (A) JAUTRERE / Fusing time (s)

MATSUO ELECTRIC CO., LTD.
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MATSUO

ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS
we KABM

ROHSESHIE Re%7U— AECQ200EH 9 48 / FEATURES

FofS CONPLIANT / LEAD FREE./ AEC-0200 CONPLIAT 1. BSOS OBSEC KDY A TDE 1— A ERIFEU. BRI VS Y F DN < bR
[CT<NTVET,
. EREREEROXDEE LRII75CUTE AEICSA 2 ENMEVE1—XTT,
. 1808(1.6%0.8xX0.45mm). 2012(2.0X1.25X0.5mm) &8I D2iE= BELE U,
. BEERRICGEUCTEABECHTEREE CFv I IU—Y—ICLPEETIVN &
WIFPSAXIRHEIRETT
. [FAETHEEIE, 260°C 108 Z+2ICEEL, U 70— BEEDVFNICHMILLET .
. KABEIMYU—X(3. M E<EENESBROEEISEL TVET,
New type fuses were developed by our original technology. They show no variation
in fusing characteristics and have excellent fast-blow capability.

I/ 0ka1—X / Micro Fuse

- o0 bwn

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

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

mm 1.25 X 0.5 mm).

4 . Precise dimensions allows high-density mounting and symmetrical construction
of terminals makes possible for automatic mounting and “Self-Alignment” by chip
placer.

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

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

K TILIFETIVY ? 7E#& / CHARACTERISTICS
WF Aot b =] TR
Main Body: Alumina ceramic Item Ratings
Terminal: Tin plating EFRERE Ao t125C
_ 5 _ oo Category Temperature Range
TOAYAX| T-RRES | W | Tmax | P Y
Case size | Case code 1.6X0.8 :0.5—0.63—0.8—1.0—1.25—1.6—2.0
1608 29 1.6+0.1]0.8+0.1| 045 |0.3*0.2 EARET 25-3.15-4.0-5.0-6.3A
2012 31 20+01|125+01] 05 |03+02 Rated Current 2.0x1.25 :0.5—0.63—0.8—1.0—1.25—1.6—2.0—
2.5—3.15—4.0—5.0—6.3—8.0A
2 IZE¥Mm—E / STANDARD RATING EREE 24—32—50VDC
T—Z | EIRET| NEREA | EERET | EAREE EMER Rated Voltage
, H#X | Rated | Intemal | Voltage | Rated |Breaking = TRA o O B -
5% / Type ; BERET RER—BICLD
Case |Current|Resistance| Drop |Voltage| Current
- A |0 Tyica)|mv (Max)| VDG A VoItageLDiSp ‘ See STANDARD RATING
KABN 5002 501 (129720 05 | 210 | 140 | 50 MR (I F — 52 RE)
KABM 3202 631 (129720 063 | 144 115 Insulation Resistance 1000MQ LI E 7/ 1000MQ or more
KABM 3202 801 (1729720 0.8 100 110 (between terminals and case)
_KABN 3202 102 (129720 | 10 | 80 | 110 | 45 SRR ERBROMENE R £ BE L 25815 LURISERT 5
% 125 | 60 110 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
L z16z 29720, 6y ogl16 | 46 L 110 50 ST SEMTEIE / Breaking voltage : 24V, 32V, 50V
JABM 320 210 (T 0720 | 2.0 35 110 Clearing Characteristi FERTE 7 / Breakin rrent : 50A
KABN 2402 252 (129720 25 | 27 | 110 earing “haracteristics SATRS a0, 7 Breaxing current -
KABM 2402 322 (1129720 3.15 20 110
KABM 2402 402 []129720 4.0 15 110 24 g A Szl
KRN 2202502 29720 | 50 13 110 O BB4§ME / FUSING CHARACTERISTICS 2%£1{# / Reference
KABM 2402 632 (1129720 | 6.3 10 110 1608 1 X/Size 1608 2012 1 Z/Size 2012
KABI 2402 501 (131720 05 | 260 | 170 T
0.63 175 150 i Hitit
0.8 120 145 10
1.0 920 135 @ =
1.25 67 130 e E
1.6 48 120 b =
20x125] 2.0 | 36 | 115 | 24 50 . 3
2.5 28 110 < HHEH S <
315 21 105 E . \\\ AR |‘ E
4.0 16 95 = H &
5.0 13 95 A h
6.3 10 95 oot
KABM 2402 802 (131720 8.0 8.5 95
FELTREHROCICBEMEI-R(NA)FANET, 0000, ) 10 100 o1 i 10 100

For taping specification, the package code “NA” is entered in [J[].

MAEATBHRHEXTH

ENANEE 7 / Applied current (A)

ENANEE 7 / Applied current (A)

O I2t-t451% / 1t CHARACTERISTICS

£#1# / Reference

16084 1 X/Size 1608

¥ 21— LIS E / Joule integral (A2s)

0.001

SBEHTRERS / Fusing time (s)

001 o1

20124 1 X/Size 2012

°

¥ 21— IVIERME / Joule integral (A%s)

g
2

00001
00001 0.001

001 o1 1 10
SEHTRERS / Fusing time (s)

100




ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS

Tvpe K AB N ROHSEAHITE R47U— AEC-Q2008H
yp RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT

I/ 0ka1—X / Micro Fuse

mm
AE D TIIFETIVY
UF  AZDHo=E 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

2 iE#fM—E / STANDARD RATING

TR |ERET| IR BERT | TR | ER B
W% / Type #14X | Rated Int.ernal Voltage | Rated |Breaking
Case |Current|Resistance| Drop |Voltage| Current
size A |mQ(Typical)|mV (Max.)| VDC A
KABN 5002 501 (1129720 0.5 210 140 50
KABN 3202 631 (1129720 0.63 144 115
KABN 3202 801 (1129720 0.8 100 110
KABN 3202 102 (1729720 [1.6xX0.8]| 1.0 80 110 32 50
KABN 3202 132 (1129720 1.25 60 110
KABN 3202 162 (1129720 1.6 46 110
KABN 3202 202 (1729720 2.0 35 110
KABN 2402 501 [JJ31720 0.5 260 170
KABN 2402 631 (17131720 0.63 175 150
KABN 2402 801 []131720 0.8 120 145
KABN 2402 10217131720 {2.0x1.25] 1.0 90 135 24 50
KABN 2402 132 []131720 1.25 67 130
KABN 2402 162 []131720 1.6 48 120
KABN 2402 202 (1131720 2.0 36 115

T —EL RO REREI—N (NA) P AVET,
For taping specification, the package code “NA” is entered in [J[].

New Concepts in Capacitors SINCE 1949
MATSUO

2 44K / FEATURES

1. EIRSORLEICKDIH Y 1 TDE 21— X7ZRFEL. BRI/ NS Y F DU RS
[CTLNTVET,

. EREREEROREEE LFIF75CUTE, ARICSX 2RENMENE1—XTT,

. 1808(1.6X0.8X0.45mm). 2012(2.0x1.25X0.5mm) &8/ D&z FAELFE U,

. BEEREICEUCTERESNTEEBSE CFv I IL——[CLBBEI}TIVN T
IWITSAXINDEIRET T o

. FALEMEEIF, 260C 108 %Z+2CERL. U 70— 2B EDVFNICERBLE T,

. KABEINYU—X&, EMHIHREFEDFICERIEDERSNDEFHERICEL T
EER

. 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

. KAB N series are applicable for automotive electric control unit that are required for
higher reliability.

AW N = o0 hwM

[oNé)]

O XE#& / CHARACTERISTICS

1HH TERE
Iltem Ratings
<8
15 PR B 40~ 195G
Category Temperature Range
EREMR 1.6X0.8 :0.5—0.63—0.8—1.0—1.25—1.6—2.0A
Rated Current 2.0x1.25:0.5—-0.63—0.8—1.0—1.25—1.6—2.0A
EIREE Cmo
Rated Voltage 24—32—50VDC
EBERET BER-BICLD
Voltage Drop See STANDARD RATING
AR (W F— 4L 2% F)
Insulation Resistance 1000MQ LI E /7 1000MQ or more
(between terminals and case)
BB ERERD2MENEREEE L -HE1 P LIAICERT 2
Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
FERTAEE JERTEE / Breaking voltage : 24V, 32V, 50V
Clearing Characteristics WERTEE 7 / Breaking current : 50A
O 7ZBAYSIE / FUSING CHARACTERISTICS L8 / Reference

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

<Babax
5833833

SABTEERS / Fusing time (s)
SBMTRERS / Fusing time (s)

FNANE 3 / Applied current (A) ENANE 7 / Applied current (A)
O I2t-t431 / Pt-t CHARACTERISTICS %318 / Reference
16084 1 X/Size 1608 20124 1 X/Size 2012
5 o 5 N
i;D . §§A En 10 e
£ =
® o
=3 32
S S
~ ~
g ° °
R °
ax =
B oo g .
| |

00001 00001
00001 0001 001 01 1 10 00001 0001 001 0. 1 10 100

SEHTRFR / Fusing time (s) JARTEFRT / Fusing time (s)

MATSUO ELECTRIC CO., LTD.
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T eJ AG ROHSIESHGE eTU—
yp RoHS COMPLIANT / LEAD FREE

New Concepts in Capacitors SINCE 1949
MATSUO

2 44K / FEATURES

MAEATBHRHEXTH

1. BRI OBIE T BRFEIC/ (S Y F DL GRETEICENTLE T .
. . - 2. Ea—XTUAVNIEMZEFERLTVE I DT M/ ULAEDFHTENTVETY,
a —X/M Fi L-cUL E170721 & / A d s . o = 2 msEy N
¥1I0E2=X / Micro Fuse (UL-cU BE/ Approved) 5 o R ORE R LR I3/5 CL T . AR5 SHENIEE1— X TT,
. 4 . [FATEEF. 260C 100 Z+2ICHEEL. V70— REEOVFNCHRIRLE T,
= 5. BIMBORFEEICKD. YV /N\vH VIRKRHER T,
. 6. 3216(3.2X1.6X1.4mm)&NEITY,
7. FyITIU—U—ICLKBDBEEBVIVNIRETT,
1. Our original construction design has excellent fusing and cutting characteristics.
9 N e<FiE / DIMENSIONS mm 2 . Especially, performance against rush current is excellent since wire material is used
for fuse element.
4 W 1 3. Surface temperature rise is 75°C or less when applying rated current for fusing.
T This offers less influence on the peripheral units.
L 4 . Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C
A D HSITRENR 5. Our original terminal construction eliminates Tombstone phenomenon.
T HF © AXH-ZE L 6. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
Main body: Glass epoxy 7 . Suitable for automatic mounting
LEJ g Terminal: Tin plating
PR pya—r=y= 9 E#g / CHARACTERISTICS
- —RECE
Case size | Case code L Ul U . HH i’l‘é
3216 52 3.2+0.2]1.6£0.2]|1.420.2| 0.6£0.2 ltem Ratings
. {5 R EE —40~+125C
O ZE#m—ES / STANDARD RATING Category Temperature Range
g;x EHRER | AEBEL | BERT | EREE | EEERE ERETH 0.5—0.63—0.8—1.0—1.25—1.6—2.0—25—3.15—
. Z | Rated Intemal | Voltage | Rated | Breaking _ _ _ _
% / Type Case | Current | Resistince | Drop | Voltage | Current Rated Current 40—-50-6.3-80—10.0A
size A mQ (Typical) | mV (Max,) | VDC A EREE
JAG 3202 501 [ 152010 05 | 310 | 280 Rate?Voltage 32—50—72VDC
JAG 3202 631 [J[]52010 0.63 240 240 — P
JAG 3202 801 [152010 08 | 190 | 200 BERT FER-BICLD
JAG 3202 102 (152010 1.0 145 | 200 Voltage Drop See STANDARD RATING
JAG 3202 132 [][]52010 1.25 112 200 o el
o202 o2 200 i6 | 87 | 200 eibton fassionce. 100OMQLLE / 1000 or more
JAG 3202 202 [][]52010 2.0 70 200 a0 bet terminals and
JAG 3202 252 (152010 25 54 | 200 (between terminals and case)
JAG 3202 322 []152010 3.15 43 200 TR ERERD2EDERERE L -HE1HLANISER T 2
JAG 3202 402 5552010 4.0 34 200 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
JAG 3202 502 [][]52010 5.0 11.6 200 N —— -
JAG 3202 632 (1152010 6.3 92 200 ﬁ&ﬁﬁfﬁ o ﬁ&ﬁ%& / Break!ng Voltage ‘: 32V, SOV, 72V
JAG 3202 802 [ 11152010 8.0 7.2 200 Clearlng Characteristics J&l’."ﬁ%/ﬁ / Breaklng current : 50A
JAG 3202 103 [J[]52010 10.0 6.0 200
—JAG 5002 502 [ 62010 50 | 116 | 200 9 jBHA4SME / FUSING CHARACTERISTICS S£#{B / Reference
JAG 5002 632 []152010 32%1.6 6.3 9.2 200 50 50
JAG 5002 802 [][152010 | 7= 8.0 7.2 200 0.5A~4.0A s 50A~10.0A S
JAG 5002 103 (1162010 6.0 SERENAtES o giee
JAG 7202 501 [J[J52010 0.5 310 280
JAG 7202 631 [][152010 0.63 240 240
JAG 7202 801 [J[J52010 0.8 190 200 = o
JAG 7202 102 [JJ52010 1.0 145 200 ~ ! ===
JAG 7202 132 [][152010 1.25 112 200 2 { 2 1
JAG 7202 162 (1152010 1.6 87 200 £ | £,
JAG 7202 202 [][152010 2.0 70 200 72 2 ; - H
JAG 7202 252 1152010 25 54 200 < it € &
JAG 7202 322 ] 152010 3.15 | 43 | 200 E o \ £ o 1
JAG 7202 402 [][J52010 4.0 34 200 £ SRR £ EEiT
JAG 7202 502 [][]52010 5.0 11.6 200 S Y \ LS LNRAY
JAG 7202 632 ] 152010 63 | 92 | 200 oot \ \ oot
JAG 7202 802 [][152010 8.0 7.2 200 <
JAG 7202 103 [J[J52010 10.0 6.0 200
TELTHBRICEOICBEMEDI-R (NA) P ANET, 0000 1 10 100 000 1 10 100
For taping specification, the package code “NA” is entered in [J[]. EDMARSH / Applied current (A) EDMARH / Applied current (A)
O I2t-t4§1¥ / 12t-t CHARACTERISTICS 2#{# / Reference
0.5A~4.0A 5.0A~10.0A

100000

10000

4.0A

. 1! S
@ 7
< 1000 7ea S
= 1:25A =
g 3
2 0/63A 2

g 10 0.5A =
o o

S 3
2 10 S
< <
& @
X xR
= 1 =
= =

) )
104 d
N N

001
0.001 X
0.001 001 01 1 10 100 0.001 0.01 0.1 1 10 100
SBHTRERE / Fusing time (s) TEWTRFRE / Fusing time (s)




New Concepts in Capacitors SINCE 1949
MATSUO

ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS

Type J AG N ROHSIEAHIE R287U— AECGR00EH 9 R / FEATURES

FOHS CONPLIANT / LEAD FREE / AEC Q200 CONPLINT | BSOS T IBIRREC) (S Y D GRIREICT SNTLIET
. BEa—ZXTUAVNTEMZERLTVEFE T DT,/ UL AEDEICENTVET,
. ERREREEROXRDEE LRIF75CUTE ARICSZA 2 ENMEVE1—XTT,
. [FAFETEMEE, 260C 1 0B Z+HITEHEL, UT7O— 2B EOVFNITEHRINLET .
. BB ORFESICKD. YU\ VREDEEUICKVEETT,
. 3216(3.2X1.6X1.4mm)ENEITY,
. FYITU—U—([CKBEEVIVNIRETT .
. Our original construction design has excellent fusing and cutting characteristics.
Especially, performance against rush current is excellent since wire material is used

J4o0ka—X / Micro Fuse (UL - cUL E170721 525 / Approved)
.

O 9z Ti% / DIMENSIONS mm

N= NoOahw —

w

[ for fuse element.
4 ﬂ ° . Surface temperature rise is 75°C or less when applying rated current for fusing.
L l This gives less influence to the peripheral units.
M A 1 HSTAEIR Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C.
T Z o ZXHoEE LT 5. Our original terminal construction makes almost no occurrence of Tombstone
Main body: Glass epoxy phenomenon.
Lﬂ ﬁ)‘ Terminal: Tin plating 6. Small size of 3216 (3.2 X 1.6 X 1.4 mm)
7 . Suitable for automatic mounting.

IN

J—ZRY A4 X| —RES L W T p
Case size | Case code %48 / CHARACTERISTICS
3216 52 32+0.2|1.6+0.2[1.4+0.2|0.6%£0.2 d
e e EH EE
O {R#¥m—ES / STANDARD RATING tem Ratings
r—2 | ERER fH | BERT | TREE | EHER ey
HE e (el R Pﬁ‘gnal Al K fonlo e R R —40~+125C
Case | Current H%s;?;?):lca‘e) m\?(r’agx) V\c;léacge Cu;{ent Category Temperature Range
size A m . [Py — — — — — — — — — —
JAGN 3202 501 [][152 0.5 310 280 g;i?’cﬁwem 05-063 %%—15{%—16235— 81(')6_ 1%‘% A2'5 315
JAGN 3202 631 [I[152 063 | 240 | 240 e : : : : :
JAGN 3202 801 [J[J52 0.8 190 | 200 EA&E
JAGN 3202 102 [I[J52 1.0 145 200 Rated Voltage 82-50-72-96VDC
JAGN 3202 132 Egsz 125 | 112 200 BEET R _B-L3
JAGN 3202 162 [JJ52 1.6 87 200
JAGN 3202 202 (1152 50 20 200 . Voltage Drop : See STANDARD RATING
JAGN 3202 252 [JJ52 25 54 200 HEIF IR (BT — M 4ER)
JAGN 3202 322 [J[J52 3.15 43 200 Insulation Resistance 1000MQ LI E /7 1000MQ or more
JAGN 3202 402 [][152 4.0 34 200 (between terminals and case)
JAGN 3202 802 [ 52 80 75 200 Fusing Characteristics Fusing within 1 minute if the current is 200% of rated current.
JAGN 3202 103 [JJ52 10.0 6.0 200 ERTAE JERTEE / Breaking voltage : 32V, 50V, 72V, 96V
JAGN 5002 502 [J[]52 5.0 11.6 280 Clearing Characteristics HERTEE A / Breaking current : 50A
JAGN 5002 632 (52 6.3 9.2 280 50
JAGN 5002 802 [I[152 8.0 72 280
JAGN 5002 103 L1152 100 | 6.0 280 O BHR4FYE / FUSING CHARACTERISTICS £#1# / Reference
JAGN 7202501 1152/, . , oI 05 310 | 280 50 oo R . —
JAGN 7202631 0152| ™~ "°[ 063 | 240 | 240 o aezeNadae Ry 5%
JAGN 7202 801 [JJ52 0.8 190 | 200
JAGN 7202 102 [JJ52 1.0 145 200
JAGN 7202 132 [I[J52 125 | 112 200 o 0
JAGN 7202 162 [JJ52 1.6 87 200 - ; -
JAGN 7202 202 [ J52 2.0 70 200 7 o { o
JAGN 7202 252 (1152 25 54 200 £, | £
JAGN 7202 322 [J[J52 3.15 43 200 { =
JAGN 7202 402 (1152 4.0 34 200 S \“ \ £ '\ ‘\
JAGN 7202 502 [I[J52 5.0 116 | 200 g o g o
JAGN 7202 632 (152 6.3 916 | 200 B \\'\;“\ ¥ B ¥ ‘\\"‘\\
JAGN 7202 802 [ J52 8.0 717 | 200 \ \N AN
JAGN 7202 103 [JJ52 10.0 | 596 | 200 oot oo s
JAGN 9602 501 (52 05 310 | 280
JAGN 9602 631 [JJ52 063 | 240 | 240 soor voor
JAGN 9602 801 [I[152 0.8 190 | 200 % o1 o rooes e 100 o1 K o 100
JAGN 9602 102 [D52 1.0 145 200 vl pplied current (A) ENANEEFE / Applied current (A)
JAGN 9602 132 (52 125 | 112 200
JAGN 9602 162 152 16 | 87 | 200 @ I2t-t4§f / 12tt CHARACTERISTICS £#{8 / Reference
F—E SRR OO AR AEOT—K (NA) S AVET,
For taping specification, the package code “NA” is entered in [J[]. 0.5A~4.0A 5.0A~10.0A

100000 100001

10000

>

1000

OO0 == =NNWH
>

DO0ONDON—0
POBEABE B>

>

100

¥ 1 —ViERME / Joule integral (A2s)
3
1 — Vi / Joule integral (A2s)

0.001

10 100 0.001 0.01 0.1 1 10 100
FEWTRSRS / Fusing time (s) FAUTRERE / Fusing time (s)

MATSUO ELECTRIC CO., LTD.
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MATSUO

EliZ{FEZFEF / CIRCUIT PROTECTION COMPONENTS
CHSEAHEE =esiTl— 9 $§E / FEATURES
TypeJAJ, JAK wosiga aeeo

1. WMEHEICKD.3.2X1.6X1.4mmOD/N\EY 1 XTHOEHSERER20A. EREBE
T K < B0VDC. E%EKER 1 00AZERLFE U,

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

. BEa—XTUAVWRM T vy a ALY NS T <NE T,
ERERZEBEUCROHARIMEE LRIFA7ESCUTE. ABEICS X DFEN DN
Ea1—XTY,
[FARTIEERE, 260C 108 Z+2(SEEL. U 70— BEEOVFNICERIELTVET,
MEDEBIFFEET. YV/\VI VEEONFEEVICKVRERTT,
FyITIV—Y—[CKDBEEYIV/NIRECTT,
ERERRICEUCTERESNMEREE CIL T 7 5S4 XVNDaEETT,

£ S

7
ODNOO AW

9 S4fiz~ti% / 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 Categorleemperature Range —40~+125C
We [JAJ 6002 133 NA52 125 | 46 pray— . :
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 EEEE
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
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®
Wi we
L %
\ \ 10000
10 = .
—HE @
Rit < i
) (RN T 1000 ol
2 [ 1 g
= 1 it £
g tH e B
[ ) 3 100 o' P
L ~
. ] 2 :
O | SR 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)

MAEATBHRHEXTH
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MATSUO

rype AN, JAKN 5 2 otmsresmues

. BBEREICKD. 3.2X1.6X1.4mmODINEIY A XTHOIEHSERER20A. EREE
B60VDC. EAERIER 1 00AZRIZLE U,

J4o0ka—X / Micro Fuse (UL - cUL E170721 525 / Approved)

. 2. SEMTRIEC) (S FOHENER S A TOE1—XTT
o, 3. Ea—XTUXYNURIT, Svanl Y NIIICT <NET,
4. EREREERUICRONSFEEE FRIFA75CUTE. AREC SR 2HEN DL
E1—XTY,
& 5. [FARTAMEE, 260C 1 OB +AICHEL, V70— BEEOVFNCERHUTLVET.
N 6. HMEQEERTHET. v/ \v5VERHREUKVRRTT,
7. FYITU—Y—(CFBEHIIVNCRETT.,
S R e SEIEEt T —= <~ \TTAL 7%
> S4fis<HiE / DIMENSIONS o 8 BEERECEUCSHRESIHEEEET I TP S XUMEETT.,

—_

. 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 e e Performance against rush current is excellent since plate material is used for fuse element.
AE D HTIREM 8 p!

WF o ZAXDoEE 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.

L T

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.
T=Z2HAX| 5T—RES 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
—zo 7—2 |EREH| NEIER | EERT | ERET | ERER =
im".a”_ ” X | Rated | Intemal | Voltage | Rated |Breaking |IE B RE-%
Marking| 5% / Type C c e D Vol c tem atings
Code ase | Current | Resistance | Drop | Voltage | Current EREER -
size A |mQ(Typical)| mV (Max)| VDC A Cate g/‘g}sllTemperature Range —40~+125C
We [JAIN 6002 133 NA52 125 | 4.6 prayp— NS : ;
X ® 1AIN 6002163 NAG2 6 | 36 | 2 EIRET JAJEINS =X Type JAUN:12.5—16A
: Rated Current JAKEINS 1) — X Type JAKN:10—12.5—16—20A
W [JAKN 6002 103 NA52 3216 10 4.6 60 100 EREE
X @ [JAKN 6002 133NAS2|™ "] 12.5 | 3.6 83 gateaaVoltage 60VDC
Z @ |JAKN 6002 163 NA52 16 3.0 ZEET D %13
B P =luT -
Y @ |JAKN 6002 203 NAS2 20 | 24 Voltage Drop See STANDARD RATING
MR (U6 F— 4125 R)
Insulation Resistance 1MQRIE /7 1MQ or more
(between terminals and case)
JAVEIND U =X ERERD2ENE R EEE L 551 2 URNISER T2
v =T Type JAIN:Fusing within 1 minute if the current is 200% of rated current.
Fusing Characteristics ~ [JAKEINY ) — X ERRERN25ENER #EE U581 2URICERT 2
Type JAKN: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
] Xe®
Wi we
L 7
\ \ 10000
10 = .
HHH @
HH < i
) (RN T 1000 ol
g L1\ $
£ 1 8 E
2 i E s
[ ) 3 100 o' P
L ~
= L = -
’g o1 SEsis =
| I W W N 10 =
i@ Vi T
u
N
0.01 = 1
N\ \\
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.
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MATSUO

ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS
weJHC

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

ROHSIESHISR FE2i7U— 9 %f / FEATURES

RoHS COMPLIANT / LEAD FREE 1. Ea—ATIUAVNEHFH—FOBEERAT P ET BBRERERRLE UL,
2. 7358(7.3x5.8x4.2mm) P4 X&1173(11.0X7.3X5.9mm) b XD2FEXET.
EBIDNEITRARKI T,

3. EREMEBERORMEE LRIF75CUTE ARICSZ2HENMFEVE1I—XTT,

L TR IWEFESZVI T —ARBNCHEESEZRAL. BMFOZ2MZTH T

O WEd,

[ . FYITTU—U—ICKDBEEVIVNIRETT,

. High current rating was realized because a fuse element and a terminal adopt the
structure of one.

O 9z % / DIMENSIONS

mm 2 . Surface mount type and small size of 7358 (7.3X5.8X4.2mm) 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 €Iy 5—2X 4 . Alumina ceramics are adopted as a case, original structure is adopted as the inside
IT ﬁ‘n‘ﬁ% : ZZ’&J:)%&J:H" 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
: z ? 7E#& / CHARACTERISTICS
r—2Z% 4 X| r—IXies L w T =) i =
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 REEHE _ o
40~+125C
. Category Temperature Range
2 iZ#EfM—E / STANDARD RATING e
= = = ; ERET 30—40—50—60—80—100A
= | ERER | REER | EERT | TR EE | EMER Rated Current
Y #4X'| Rated | Intemal |Voltage| Rated |Breaking
fo% / Type Case |Current |Resistance| Drop |Voltage| Current TEAS BT 35—60—84—110VDC
size mQ (Max)|mV (Max)| VDC Rated Voltage
JHC 3502 303 [] 44E1 30 19 80 35 EERET SEM—BICLD
JHC 6002 303 [] 44E*1 ) 60 Voltage Drop See STANDARD RATING
JHC 3502 403 [] 44E 1 35 (g 1
S Rae e T aar ] 40 1.5 80 300 MR (I 7 —HEERE)
j:g gggg ‘5‘83 % ﬁgg gg Insulation Resistance 1000MQ LI / 1000MQ or more
L AAER | between terminals and case,
JHC 6002503 J4agsr| /398 | SO | 12 | 80 7gg b ) :
JHC 3502 603 [] 44E*1 35 AT ERERD25ENEREBEE L HE1PURICER T3
JHC 6002 603 [] 44E:1 60 1.1 90 60 i~ Fusing Characteristics Fusing within 1 minute if the current is 250% of rated current.
JHC 3502 803 L] 4472 80 0.8 90 35 BERR AT JERTEEE / Breaking voltage : 35V, 60V, 84V, 110V
JHC 3502 104 [] 44E*2 100 0.7 100 Clearing Characteristics | BB E# / Breaking current : 300A, 600A, 1000A, 1500A
JHC 1103 303 N 59F1 30 2.0 80 110 | 1000
JHC 1103 403 N 59F1 40 1.5
JHC 1103 503 N 59Ff1 173 50 1.3 80 110
JHC 1103 603 N 59F1 60 1.1 90 1500
JHC 8402 803 N 59F2 80 0.8 90 84
JHC 8402 104 N 59F*2 100 0.7 100

FELTHBRICIEOICBEREOI—N (REAIEN) P AVET,

%1 UL-cUL E17072183%E

%2 UL-cUL E480488387%E

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

%2 UL-cUL E480488 Approved

O jBBRYFME / FUSING CHARACTERISTICS 2%1# / Reference O I2t-t451% / 12t-t CHARACTERISTICS 2#1E / Reference

/r—258% / Case code : 44E /r—25t% / Case code : 59F r—25% / Case code : 44E /r—25t% / Case code : 59F
40A 60A 100A 40A 60A 100A
100 30A 50A 80A 100 30A 50A 80A 10000000 1000000(
B ==
(B IS
17 1 11
Y 1 100000(
0 AR 10 L B B
e W 12 e WA g g
I | I D | VA = =
2 (N 2 T g g
£ E F] 2
s 1 s 1 =4 =
2 2 N o o
% "\ “\“I ”'\ é Y 3 3
T R H AR EAY 2 2
N <
& o4 E o A\ £ g
£ " = P
I L L a5 "5 1000 'g 1000
« N\ §o
SR ) !
N N
0.01 0.01 100 100
N
[ 10
000‘10 100 1000 000‘1 100 1000 0.001 0.01 0.1 1 10 100 0.001
ENANE7E / Applied current (A) ENANEFE / Applied current (A) SEWTERR / Fusing time (s) FEMEFRS / Fusing time (s)
NEBBHKEXE;
# A
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ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS

veJHCN

RoHSIEGXhG S U—
RoHS COMPLIANT / LEAD FREE

2 44K / FEATURES

AEGBECS CovPLIANT 1. Ea—XIUAVNERTFH—EOMEERAT 3T T BEREREERLEL:,
" - 2. 7358(7.3%5.8%4.2mm) Y XD/\E TREREETT .
¥40E1—X / Micro Fuse(UL-cUL E170721, E480488 B / Approved) 3 ismmmps DRERE F8I&75CIU T e, ARICS X 22 EMMEVE1—Z T,
4. T—ACTIEFESIvs, I— ARSI CREEEEIRAL. B OR M EED T
WET,
5

¢ };,g,
\ ' 4

O 9Hiz~15% / DIMENSIONS

mm

. FYTIV—Y—CKBDEEVIVNIRETT,

. High current rating was realized because a fuse element and a terminal adopt the

structure of one.

2 . Surface mount type and small size of 7358 (7.3X5.8X4.2mm) .

3. Surface temperature rise is 75°C or less when applying rated current . This gives
little influence to the peripheral units.
50 4 . Alumina ceramics are adopted as a case, original structure is adopted as the inside
JHC of a case, and the safety at the time of fusing is improved.
A 53975 —2 5. Suitable for automatic mounting
IT WF L AXDoEE LS
Ik Tl Main body: Ceramics
P L P W Terminal: Tin plating 9 E#& / CHARACTERISTICS
1EH TEAE
=294 x| F— RS ltem Ratings
Case size | Case code L W T P ERREEE T .
40~+125C
7358 44E  |7.3%0.3]5.8%0.2(4.2+0.2|1.2+0.3 Category Temperature Range
N EARE R
O {E# R —55 / STANDARD RATING Rated Current 30—40—50—60—80—100A
r—2 | ERRE M| NERIER | BERT | EREE | ERER FIREE
B4 / Tyve 41 X| Rated | Intemal |Voltage| Rated |Breaking Rated Voltage 35—60VDC
7 P Case | Current |Resistance| Drop |Voltage| Current —— P —
size A |mQ(Typica)| mV (Max)| VDC A BERT BER-BICLD
JHCN 3502 303 [] 44E:#1 35 Voltage Drop See STANDARD RATING
JFCN 6002 303 [] 44 80 | 148 | 80 45 R IEH (5 T — 51 45R9)
JHCN 3502 403 [] 441 40 110 80 35 300 Insulation Resistance 1000MQ Ik /7 1000MQ or more
JHCN 6002 403 [] 441 ) 60 (between terminals and case)
#1
A S 1 73s8| 50 | 090 | 80 —o2 B ERBRO25EOEREBE L 2 HE 1 HLAEHT 5
JHCN 3502 603 [ 44E%1 35 Fusing Characteristics Fusing within 1 minute if the current is 250% of rated current.
JHCN 6002 603 [] 44€+ 60 | 074 | 90 4, 600 SR M SEMFEIE / Breaking voltage : 35V, 60V
JHCN 3502 803 [] 44E2 80 0.56 90 35 Clearing Characteristics JEWTEE A / Breaking current : 300A, 600A
JHCN 3502 104 [] 44E2 100 | 0.47 | 100

FELTHBRICIEOICBEREOI—N (RELIEN) P AVET,

%1 UL-cUL E17072183%E

%2 UL-cUL E480488387%E

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

%2 UL-cUL E480488 Approved

O ARSI / FUSING CHARACTERISTICS

£ / Reference

O I2t-t4%¥{% / 12t-t CHARACTERISTICS

£#{# / Reference

40A 60A 100A

ENANE 7 / Applied current (A)

100 30A_50A BOA 10000000
i =
| - 100A
IR g0
60A
\ \ \ \\ 1000000 oA
10 IR — 40A
RN ¢ 308
% ESEE <
2 T 10 T 100000
Q 0
S Q
2 JERS= & o
a [ { 3 10000
T W \ E
~ ~
B 0.1 \ \ \ \ \ a =
#wo e R A
& \\\\ ‘\\ Y \\ \\ I 1000
ka \\\ \ £| H
3
001 N ' 100
AN
N
10
0'00110 100 1000 0.001 0.01 0.1 1 10

100
SEWRRER] / Fusing time (s)
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New Concepts in Capacitors SINCE 1949

MATSUO

ElIR{FELEF / CIRCUIT PROTECTION COMPONENTS

ype KVA

HESMRAY—Y7IV-NI

Surge Absorber for ESD Protection

—

O 9Miz~5% / DIMENSIONS

RoHSiESMihe ST 7U—
RoHS COMPLIANT / LEAD FREE

-

mm

2 44K / FEATURES

NoorWON= ONOOTAWND —

8.

. EIRIKES S CERTIEETT,

. EEFEBR=E (16081 X {{%*(fE 0.08pF) TY,

. ESDMEHAEL. BIEFIEHITI,

. BREOEL WA BDESDHYSERRZRELE T .

. #B\EI(D1608(1.6X0.8X0.45mm)ZEHERULEL.

. FYITTU—Y—CKBHBEEVIVNIRETT

. BBERRICEUCEBE S NMEBABE T IV TP SAAVNDEEETT .

. FATETHEMEE, 260TC 1082 +2(THEL. U 70— BEEDVFNICHIILLET .
. 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”.
Resistance to soldering heat: Reflow or flow soldering 10 seconds at 260°C

O XE#& / CHARACTERISTICS

A E
e
— }‘ - 4 AR TINIFETIVY
T[] #F:xxwosttry
P 3 Main Body: Alumina ceramic
H H Terminal: Tin plating
r—2Z% 4 X| r—IXiEs
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#E 53 —E5 / STANDARD RATING
T cN)H—|TF> —2
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

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

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

yre KVAN

HESHRAY—IY7IV—-N\
Surge Absorber for ESD Protection

O 9z~ / DIMENSIONS

RoHSiESHINm 72i#7U— AEC-Q200%[
RoHS COMPLIANT / LEAD FREE / AEC-Q200 COMPLIANT

mm

9 $§& / FEATURES

NoOoaorON= OONOOPMWON —

. BIRIKMES SV CERREETTY,

. EFFETE(1608Y 1 X{%fE 0.08pF)TY®

. ESDif 4 (330pF. 330082k V. HiHME20kV) hia< . SiEFiEIi T,

. EREHNEL WA BODESDHYSEREZ{RELEFT .

. ®BIJED1608(1.6X0.8X0.55mm)ZHRLE L,

. FYITTU—Y—CKBEEBVIVNIRETT .

. ABERRICEUCTEEECMNMEREE T IV I 7 SA4 XV DAEET T,

. FAEMEEF. 260TC 10MZ 73 (THEL, U 70— BEEDOVFNICERIGLET .
. KVARINYU—X (S, ERaEtED e < BFASROERISBELTUVE T,

. Usable on high-speed signal lines

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

. Large ESD endurance and high insulation resistance

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

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

. Suitable for automatic mounting by chip placer

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

terminal provide “Self-Alignment”.

© 0

automotive.

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

O XE#& / CHARACTERISTICS

E
D
[N )
— ANE D TIIFETIVY
T[] wraxeostiy
P P Main Body: Alumina ceramic
H H Terminal: Tin plating
r—Z% 4 X| -5
Case size | Case code L b 1l =
1608 29 1.60+£0.1/0.80+0.1| 0.55 [0.30%+0.2
O {Z#Em—ES / STANDARD RATING
o4 cN)H—|TF> W=z
TERE| mE | mE |wEsE| @
% / Type Valiee Trigger | Clamp |Capacitance| Leakage
vV Voltage | Voltage | pFmax. | Current
V max. | V max. nA max.
KVAN 2402 102 [J[129 24 1000 200 0.2 1.0

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

MAEATBHRHEXTH

1EH ERE
ltem Ratings
<8
EREERE 40~ 1250
Category Temperature Range
EAREE
Rated Voltage 24VDC
NA—EBE
Trigger Voltage 1000V max. (650V typ.)
75 TEE
Clamp Voltage 200V max. (100V typ.)
HETE
Capacitance 0.2pF max. (0.08pF typ.)
—UER N ) .
SHlEE :
Leakage Current 1nA max. GEIFEEE / measuring voltage:6V)







WHIYOSSERICHT-DTDTEE Notifications for use.

1. HHhoyOJ OEHABIR . FEFLKEETIELNBDET,
Specifications are subject to change without prior notifications.

2. HhyOJICRESIN TV D RIERUEER . SELFETHD, Fe HREHORREHSFNTBLFTOT,
CEAICH O TR EFRBANBEVED B 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. 7IVT—av A4 RGIB—RtEEA EFERENELEHS JEITAD
Application guide
O5HIVIVFT VY | BFHGEREREY VY IVERER IV 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)

OCBIRERT I BREFREAERE1—XDRET7 TV —3v 4 F(RCR-4800)
Circuit Protection Safety application Guide on fuse for use in electronic and electrical equipments (RCR-4800)
Components

4. BEMHERZICOVTR. BRBHCHHLED L IZEV, #illhy0J . il ERZERELTHDFT.

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

At - I T561-8558 KRFEHMHTAEIS-5-3 TEL(06)6332-0871-FAX(06)6331-1386
REAE%E T242-0021 #R/EXHMHHRETE1-6 PSAEILT(VT TEL(046)240-1616

FEREAER T446-0074 EMEZHHHAILI—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 XRMEHMTHEISTHSEM3S TEL(06)6332-0883-FAX(06)6332-0920

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